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Opmiero 3 maiiBazkimBimux ocobsmpocreit XXI cromitrsa € mepexin
PO3BUHYTHUX KpaiH CBITY Bij HOCTiHIycTpiajbHOro 10 indopmariiinoro
cycriberBa. [HdopMaTnka € OHIEI0 3 OCHOBHUX Tajly3eil CydacHOl Hay-
K. PO3BUTOK 00YMC/IIOBAIbHOI TEXHIKN Ta HOBITHIX iHdOpMaIiifHuX Te-
XHOJIOTIHI BU3HAYATUME PIBEHb PO3BUTKY CYYaCHOI HayKHU Ta CYCIIJIbCTBA
BITLJIOMY.

Bupimanabnoro smnadenust fjis eKOHOMIYHOI KOHKYPEHTHO3IATHOCTI

IIOTEHINAJI.

MipKyroun po MUISXT MABUAMEHHsT e(DEKTUBHOCTI HABIAILHO-BUXOB-
HOT'O TIpoTiecy 3 iHdopMaTUKM, He MOXKHA O0ITH CTOPOHOIO POJIb OJIIMITiaT
y BHPIIIeHH] i€l TpodIeMu.

Ines mposenenns Mixknaponuux ojimitiafn 3 imdopmaruku Oy/ia Bu-
ciosyena na 24-it koudepenril FOHECKO 6osrapcbkum Jiesieratom mpo-
decopom CenmosuM y koBTHI 1987 poky B [lapuxki. ¥Y Tpasai 1989 poky
IOHECKO opranizyBaJa i mpoBesia mepiry Taky oOJiMIagy B Oojrap-
cokomy Micti IIpaserb. Yike Toml B Hift B3s/IM y9acTh HMPEJICTABHUKU 13
KpailH.

Koxkmoro poky 36ipna komamia YKpainu, sika (GOPMYeTbCd 3 ypaxy-
BaHHAM pe3y/ibTariB Beeykpalncbkol osiMimiagm 3 indopMaTuKu Ta 3a pe-
3yJIbTaTaAMM BiIOIpKOBUX 300piB, nmpuiiMae yuactb y MiKHAPOIHUX OJIiM-
magax 3 iIHPOPMATUKHI Ta 3aiiMae MOCTOiHe Miciie cepell HalCHIbHIINIX
KOMAaH]T CBITY.

Bucoknx pesynbrariB, 3a cjoBaMH HayKOBOTO KEPIBHUKa KOMAH/IH,
akagmemika AIIH Yxpaian A.M.Typxis, komammga YKpalHu J0CAriaa y
2003 pormi na XV Mixkuaposuiit osimMiiaai 3 indopMaTuku, sKa mIPOX0-
mmta y M. Kenoma (CIIA). Borman fkoenko BuGopos st YKpalnu
nepIry 30101y Meaasib, Ouekcanap lankin Ta FOpiit 3H0B sk oTpuMasn
OpPOH30BI MeTaIi.

Ha XVI Mixknapomuiit oximmiazi 2004 poky, mo mpoxogmia y I'peril
(M. Adinn), Ykpainy npeacrasisiim Cepriit Tonuapenko, Aumpiit I'pu-
Henko, FOpiit 3noB sk, JImurpo Kopayban, siki orpumasin cpibry Ta jBi
OpoH30BI MeTaI.

1 sHOB BrreBHEHA mepemora Ha X VII Mixkuapomgriit omximmiami 2005 po-



Ky y [Homwmi, me FOpitt 3nos’sx ta Anjpiit ['punenko Buboposm 3070Ti
MeJaJ.

[Ipeamerna ommiMIiaia 3 TporpaMyBaHHs ITPOBOJIMTHCA 3 METOIO TPO-
IaraHj iy Cy4acHUX METOJIB 1 IpuiloMiB IIporpaMyBaHHs, MTIBUITIEHHS 10
HUX iHTepecy B Y4YHIB Ta CTY/JEHTIB, & TAKOXK BUABJEHHS 1 3a0XOYEHHS
VUHIB Ta CTYJEHTIB, IO JOMOIJIUCS KPAaIlUX Pe3yJIbTaTiB y Iiiif 00J1acTi.
Bona crnpusie po3BuTKOBI HABHYUOK CAMOCTIifiHOT poOOTH, TBOPYOrO IIiji-
XOJly JI0 PO3B’si3aHHsl MMOCTABJIEHUX 3aJad, HETPUBIAJIBHOCTI MUC/ICHHS,
BUXOBY€E B YYACHUKIB IPArHEHHS 1O JOCITHEHHSI BUCOKHUX PE3YJILTATIB.

TinbKu MUIAXOM PO3B’SI3aHHA CKJIAJHUX HETPUBIAIBHUX 3a/1a9 OJIiM-
miaJHOTO THIY MOYXKHA, Peayi3yBaTu cBiTONIsaHy (DYyHKINO iHdopMaTu-
KU, TIOB’SI3aHy 3 PO3KPUTTIM POJIi iHPOPMAIIHHIX MPOIECIB Yy TPUPO,
TEeXHIIl, CYCIUILCTBI, 3HAYCHHIM HOBUX 1H(MOPMAIIHHUX TEXHOJIOTIH J/ist
PO3BUTKY TPOIYKTUBHUX CHUJI CYCHITLCTBA, 3MIHNI XapaKTepy IPAaIli JIfo-
JIVHHA.

Hama xanra anpecoBana yaHSM, BUNTESIM, BUKJIaJatdaM BUIIIX Ha-
BYAJbHUAX 3aKJIAJB 1 MOXKe OyTH ITOKJIaJ/[€Ha B OCHOBY CIIEIiaIbHUX KyD-
ciB, BUKOPHUCTaHa y I'ypPTKOBIiil Ta (bakyabraruBHiii poOOTi, a TaKOXK IpU
CcaMOCTIfiHIl TiArOTOBIN YUHIB Ta CTYHACHTIB /10 OJIiMITIa[ 3 iHPOPMATHKY.

30ipuuk MmicTuTh 3ama4di Mixknapogaux osiMiia 3 indopMaTuku 3
1989 o 2005 pik. o xoxkHOI 3a/1a4i HABEJACHI BKAa3iBKU /10 PO3B I3KY.

Pesynbrarn yaacti y Mixkaapomgaux osiMmiagax 3 indopmarukn 30ip-
HOT KOMaH U Y KpaiHu:



Ousimmiaga | Pik | Kpaina nposenenss Memani 36ipaoi Ykpainu
I 1989 Bourapisa 1 3oJ10Ta; 1cpibua
1II 1990 CPCP 2 3ouioTi; 1 6poH30oBa
III 1991 I'penisa 3 cpibui
v 1992 Himeguuna 1 cpibHa; 3 6poH30Bi
\% 1993 AprenTuna
VI 1994 Isernis 1 cpibua; 1 6poH3OBA
VII 1995 Hinepranmn 2 6poH30Bi
VIII 1996 Yropmuaa 1 cpibua; 1 6pom3oBa
X 1997 IIAP 2 6poH30Bi
X 1998 ITopryrasis 1 cpibHa; 2 6poH30Bi
XI 1999 Typris 2 6poH30Bi
XII 2000 Kurait 2 cpibui; 1 6por3osa
XIIT 2001 Qinnaumais 4 6pou3oBi
X1V 2002 Ilisrenna Kopes 1 cpibua; 2 6por30Bi
XV 2003 CIIA 1 30J10Ta; 1 6pon3zoBa
XVI 2004 I'pernisa 1 cpibHa; 2 6poH30Bi
XVII 2005 [Tosbmia 2 3ouioti; 1 cpibua; 1 6ponzoBa




YHacruaa 1

3aBaaHHsI MI>KHaPOJTHUX
OJIIMITIa T
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Posain 1. boarapis’1989

1.1 3aBmaHHd oJiMIIiaan

1.1.1 «AB»

Hana nociigosuicrs 3 2N komipok (N < 5). JBi cyMixKui 3 HUX — HOPOKHI, a
inmi mictars N — 1 cumBostis A ta N — 1 cumBosis B. [puknanm mia N = 5:

(a[B[B[A] | [Aa[B[A[B]

IIpaBusio nepemirennst Bwicr Gy/ib-sKuxX JBOX CyCIIHIX HEOPOXKHIX KO-
MIpOK, 30epirarodu X MOpsiIoK, MOYXKe OYTH IMePeMIIeHO B IOPOXKHI KOMIPKH.
Meta BukopucToByOUYM IPABUIIO HMEPEMIIEHHs, JTOCATHYTH KOH(Irypalii, B
AKift BCi cuMBoIM A poamimienHi JiBinre Bcix cuMBosiB B. Miciie3naxomKeHHst
IIOPOYKHIX KOMIPOK TICJIA EPEMITIEHHSA He MA€ 3HAYEHHS.

SaBganuss Hamucatu nmporpamy, sika:

1. 3Buwurye 3 KJIaBiaTypu MIOYaTKOBY KOHMIrYyPAIii0 Y BUIJIsIII [TOC/IiJOBHOCTI
CUMBOJIIB A, B Ta HYJIIB JIJI IIOPOXKHIX KOMIPOK, Ta MOJIEJIIOE TIEPEMITIIEHH.

2. s 3amanol movaTKoBO1 KOHMIrypariil BU3HAYAE OJINH 3 MOKJIMBUAX LI~
HiB IepeMileHHs, 3a JOIOMOTOI0 SSKOT'O MOXKHA JIOCATHYTU METH, YU MOBi-
JIOMJISIE, IO TAKOTO IUTany He icuye. [Lman nepeminenns: MOBUHEH MiCTHTH
[IOYATKOBY KOH(ITYpaIlito, MpoMizKHI KOHMIrypariil mic/is KOXKHOIO KPOKY,
a TAKOXK 3aKJII0IHY KOH(pIrypariro.

3. 3HaxXoAUTh IIaH JOCATHEHHS] METU 3a MiHIMaJIbHe YHCJI0 KPOKIB.
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Pesynbratu Hasectn nmo Menmiit Mipi xo4a 6 0IMH PO3B 30K JIJI TPUKJIALY,
HABEJIEHOI'O BHIIIE.

Pozain 2. CPCP’1990

2.1 3aBgaHHs IIEPILOrO TYPY

2.1.1 «I'pa 14»

Bagana rabsmig po3MipoM 4 X 4, B KOXKHIiil KJIITHHI K0T, KpiM JBOX, 30epiraerbcst
oame 3 uuces Big 1 10 14 (el uncna pizui). Ti Bl KIiTHHY, MO 3a/UIUIACT —
nopozkui. (Ilpuknan — rabmiga 1.)

7 3 5 14 1 2 3 4
4 9 13 5 6 7 8
1 2 10 9 10 | 11 | 12
11 8 12 6 13 | 14
Tabmumg 1 Tabsmia 2

IIpaBusia mepemintenass Yuciio 3 6yap-9KOI KJIITHHA MOXKe OyTH TepeMi-
IIIEHO 110 TOPUBOHTAJI UM TT0 BEPTHUKAJIL B OY/Ib-sIKY MMOPOXKHIO CYCITHIO KJTITHHY.
Korituna, B gxiit paminre MiCTHIOCS YIUCTIO, CTAE TTOPOKHEIO.

Meta HeobxigHo 3a JONOMOrOI0 BKa3aHOTO IIPABHUJIA BUKOHATH IO KPOKAM
IePEeTBOPEHHS JOBLILHOT BUXIIHOT TaOINI B KiHIEBY TaOJIAIIO 2.

aBmaHHss Hamucaru nporpamy, sIKa:

1. Buxonye BBeJieHHsT 3 KIaBiaTypu BuUXigHOI Tabymrl i BUBix 1T HA eKpaH
(mycTi KiiTHHE MOXKYTH OYTH 3aKOI0BAHI HYJIAMHU).

2. Bukomnye mepeTBOpeHHs BBEIEHOT TAOUIN B TAOIUITO 2;

3. Ha koxknoMy Kporli BUBOJAUTHL Ha €KpaH 3JiBa BapiaHT TaOIUIl 10 IHOTO
KPOKY, CIIpaBa — BapianTt TabJuii mic/isg KPoKy 1 BKasye Homep Kpoky (1,
2,31 1) Tak, mo B Kidmi poboTu mporpaMu OyJe MOKa3aHO 3arajbHa
KUIBKICTh 3pO0JIEHIX KPOKIB.

4. MiniMizyBaTu 9UCI0 KPOKIB, HEOOXITHUX IjIsi PO3B’si3aHHsI 3a/1a4i.
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2.2

2.2.1

3aBagaHHs JIPYTOro Typy

«KapruaHa rasepes»

B kapruHHIA rajepei KOXKHHUH CTOPOXK MPAIFOE HA IPOTSI3i JIESKOrO Here-
pepBHOroO Binpiska [acy. Poskaadom 0Toponu HASUBAETHCA MHOKUHA IIAp
[T1 (%), T2(i)] — MoMeHTIB IOYATKY i KiHIg YepryBaHHs (-0 CTOPOKa 3 iHTepBa-
ay [0; EndTime]. dus 3a1aHOro po3Kiiaily OXOPOHU HOTPIOHO:

1.

IlepeBipuTu, un B Oyib-sikuii MOMEHT Yacy B rajiepel 3HAXOJUThCS He
MEHIIIE JIBOX CTOPOKiB. Ko ymMoBa 1 He BUKOHYETHCH, TO:

[Tepeniunru yci inrepBaiu 4acy 3 HeJOCTATHBLOIO OXOPOHOIO (MEHIIe J[BOX
CTOPOXKIB);

JlonaTi HaliMEHTIIE IUCIO0 CTOPOKIB 3 33JAH0I0, OJHAKOBOIO Tt BCIX JTOB-
JKWHOTO I€PTyBaHHsl, MO0 OTPUMATH MPABUIBHUN PO3KIa (10 3a70B1Ib-
Hsi€ yMOBY 1);

[IepesipuTn, un MOXKHA YHUKHYTHU J0/IABAHHSI HOBUX CTOPOXKIB, SIKIIO 10~
3BOJIIETHCH [IEPEMIIIyBATA YaC 9epPryBaHHsS KOXKHOTO CTOPOXKa 3 30epe-
JKEHHSIM 4acy MOoro 4epryBaHHS;

IIpu 3amoBinbHii BiamoBiml Ha MyHKT 4 CKIACTHA PO3KJIAJ 3 HANMEHIIIM
YHUCJIOM TTePEMIIEeHb.

Bxingai gami MowmenTn wacy 3amaiorbes B nimmx xpuimHax. EndTime —

MOMEHT 3aKiH4YeHHs po6oTH 0x0poHU (MoMeHT movarky — 0); N — duciao cro-

poxis; Ty (i), To(i), i = 1,..., N — MOMEHTH IOYATKY 1 KiHIld Y4epryBaHHs i-I'0

cropoxa. Length — JOBXKUHA YePryBaHHSA KOKHOTO JIOJIATKOBOTO CTOPOXKA.
Buxinni gami:

BiquoBiap Ha nyHkT 1 B dhopmari «rax/Hix;

upu Bianosigi «ui» ma mynkr 1 — cuucok nap (k,l) — mouarkis i KiHuis
BCIX iHTepBaJIiB, IO MAJO OXOPOHSAIOTHCH, 3 BKA3aHHAM YHCJIA CTOPOXKIB
y koxkaomy (0 4m 1);

YHUCJIO JOJATKOBUX CTOPOXKIB 1 MOMEHTHU MOYATKY 1 KiHIE YepryBaHHs
KOZKHOT'O JIOJATKOBOTO CTOPOKA;

BiAOBiAb Ha yHKT 4 B hopMi «TaK /Hi»; AKIIO «TaK», TO HOMEPA CTOPO-
2KiB, 3MiHa SKUX 3MIILYETHC, 1 3HAYCHHS 3MIiICHb;

BIJIIOBI/Ib HA TIYHKT 5 — HAWMEHIIE YHCJI0 CTOPOXKIiB, 3MiHA AKUX 3MIILy-
€ThC, X HOMEpA 1 3HAYCHHS 3MileHb.
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IIpumiTka IIporpama 1oBHHHA JIOIyCKATH He3aJleyKHe TeCTyBaHHd
IIyHKTIB 3, 4, 5.

Pozain 3. I'pemiga’1991
3.1 3aBaaHHS MEPIIOTO TPy

3.1.1 «Marpumsga 5 X 5»

[IponymepyBaTu no3uriii B Marpuii po3mipom 5 X 5 HacTymHHM YHHOM. ZKIMO
nomep ¢ (1 <4 < 25) Bianosizae B MaTpuIl NO3UIIT 3 KoOpauHaTaMu (x,y), TO
HOMeD i—+1 MozKe Bi/OBiaTH HO3UIIT 3 KOOpHATAMU (2, W), IO OGUUCIIIOETHCST
38 OJHMM 3 HACTYIHUX [TPABUIIL:

(1) (Zaw) = (J) + 3;@/);
(2) (Zaw) = (a:,yi3);

(3) (zyw) = (x£2,y+2).

3aBaaHHS

(A) Hanwmcaru nporpamy, sika MOCJIIOBHO HyMePY€ IO3UIIil MaTpuri 5 X 5 mpu
3a/laHUX KOODAMHATAX 1103uIiiil, 3 HoMepoM 1 (pe3yiibraru HOBUHHI GyTH
BUBEJIEHI Y BUIJISIl 3AII0BHEHOT MATPUIL]).

(B) O6Guuciauru umcsio BCiX MOXKJIMBUX PO3TalllyaHb HOMEPIB Jjisl BCIX mova-
TKOBUX IO3UIIIH, 110 3HAXOAATHCS B IPABOMY BEPXHBOMY TPUKYTHUKY Ma-
TPUILl, BKJIIOYAIOYN 11 TOJIOBHY JIiarOHAJIb.

Ilpukiaana SIxmo y gKoCTi MOYATKOBOI MO3HIIT B MATPHII BHOpaHa, TO3UILi 3
KoopymHaTami (2, 2), TO Ha HACTYITHOMY KPOIi KOODMHATH [O3UIIT 3 HOMEPOM 2
¥ BIJIIOBIJTHOCTI 3 HABEIEHUMU [IPABUIAMI MOXKYTh OyTH (2,5), (5,2) abo (4,4).
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1 2 3 4 b5
S —

1 : : : :
B S ——
2 1 : Dok
B S "
3 : : : :
B S ——
4 : : : L
B S "
5 : Dok

F-—-—t-—t -t -t -——+

IIpumiTka Byje oniHioBaTncsa 4mM CXOXKHMII Balll BUBIJ Ha HaBEJIEHMI IIpuU-
KJIa,]T.

3.2 3aBaaHHs JIPYroro Typy

3.2.1 «S-tepmn»

S-mepm — 11e TIOCTOBHICTH CUMBOJIIB S 1 J1y7KOK, 0 BUBHATAETHCS PEKYPCUBHO
HACTYITHIM YHHOM:

® CUMBOJI S € S-TepMOM;

e akio M i N — S-repmu, to Bupasz (M N) e rakox S-repMoM.

ITpukax S-tepma: ((((SS) (SS))S) (SS)). IIpasi ayx)ku He HeCyThb iHPOP-
MaIlil 1 MOXKYTh OIlyCKATHUCH. B 1IbOMy BUIIAJIKY HABEJICHUN BUIIE S-TEPM BUIJIs-
narume Tak: ((((SS(SSS(Ss.
3aBmaHHs

1. HamumiiTe mporeypy gensterm jijist HOpo/izKeHHsI S-TepMmiB. Bona moBuH-
Ha JJIsd 33J@HOIO N 3allOBHIOBATH N TeKCTOBUX (dailyiB (n — HO0BXKUHA
S-TepMma, 1O JOPIBHIOE YUCJY CUMBOJIB S), KOKHUI 3 SKUX MICTUTH yCi
S-tepmu goxkuuau n = 1,2, ... n BignosigHo. Beepeauni daitry S-tepmu
BIJIOKPEMJIIOIOTHCST CAMBOJIOM ; (KPaIlKa 3 KOMO0). B KiHIi KoxkHOrO (aii-
JIy TIOBUHEH 3HAXOJIUTHUCS CUMBOJ . (KpalKa).

Hanumits nporpamy, sika 3a 3agasum minm n (n < 10) BUKOHYy€ onucany
BWUIIE TIPOLIEYPY 1 BUJAE HA JUCILJIEH BCl 3reHepOBaHi S-TePMU.
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Posruisinemo o6uucsenns S-tepMmiB. €nune asrebpaiune npasusio (S-
NPaGuUA0), AKe MOXKE OyTH BUKOPHCTAHO, IIOJIATAE B HACTYIHOMY: OyJib-
sikuit migrepm S-tepma, sikuit mae surasg (((SA)B)C), ne A, B, C —
S-Tepmu, mMozke Oytu nepernucanuii six ((AC)(BC)), Tobro

Contexty(((SA)B)C)Contexty — Contexti((AC)(BC))Contexts

BacTocyBaHHS I[OTO HPAaBWJIA IO S-TEPMYy HA3UBAETLCH PeIYKUicto S-
repMa. Mokl pizni criocobu (crparerii) BuGopy migTepMiB JJId BUKO-
pucranisa S-tipaBuiia. [locitiioBHe 3acToCcyBaHHS S-PpABUIIA J0 S-TEpMy
JI0 THX TP, JOKH II€ MOYKJINBO, HA3UBAETHCA Hopmaaidayicto. 1lpukiran
JIAHITIOTa, PEYKIIT S-Tepma:

((((88)(85))8) (88)) — (((88) ((S8) ((88)8))(88)) —
((8(88)) (((88)8) (88))) — ((8(88)) ((8(S8)) (8(SS))))

. Bamporonyiire ebeKTUBHY CTPYKTYPY JaHUX JJIs [pEJCTaBICHHS S-

TEepMIiB, IO MOJIErTye BUKOPUCTaHHS S-mipaBmia. Hamumits 18I mpore-
jgypu: readterm u printterm. Ilepria 3 HUX MEpeTBOPIOE S-TepME B Ballly
CTPYKTYPY JaHuX 3 (OpPMU, M0 IMOPOZKYEThCsI IIPOIEIYPOK gensterm;
JIpyTa [MepeTBOPIOE S-TePMU 3 BAIOl CTPYKTYPU Y (HOPMY, IO TOPOJIZKY-
€ThCs MPOIEAYPoIo gensterm. Barma mporpaMa moBHHHA JeMOHCTPYBATH
Il IEPETBOPEHHS.

. Hamurmmites nmporneaypy reduce, 1o BUKOHYE OJIMH AT PELYKILl y BiAMOBiI-

HOCTI 3 S-IIpaBUJIOM HAJl 3aJaHUM IIJITEPMOM S-TE€PMa B BAIIOMY IIPeJl-
crapjenHi. [Iporpama mosuna JeMOHCTPYBATH IIE.

. Hanwmmiits nponerypy normalize, sika B 3a7aHOMY S-TepMi IIOBUHHA, TIOCJTi-

JIOBHO BHOMpATHU IiATEPMU 1 3aCTOCOBYBATH S-IIPABUJIO 10 TUX TP, TOKH
ITOJIAJIBIII PEJIYKITIT CTAHYTh HEMOXKJIMBUME, ab0 WHCJIO TIAriB He JOCIATHE
Jlesikoro Makcumyma, Hanpukiaz 30. Bama nporpama moBunna neMoH-
CTpyBaTH IIe.

. O@’¢naiiTe BCi Mporeypu B OJHY IPOTPAMY, SKA:

a) 3alMTy€e y KOPUCTYBada JOBXKUHY N,

b) mopoizKye 3a JOHOMOIOI0 ILPONEJIypPH gensterm S-TepMmu 3aJaHol
JIOBYKUHU,

C) IepeTBOPIOE BCl S-TepMu y Ballle IPEACTABIICHH,
d) mopmasiisye ix (SKIIO 11€ MOXKJIMBO),

€) BHBOJWTH B SIKOCTI Pe3yJIbTaTy HOPMaJi30BaHi S-repmi,
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f) BUBOIUTH MOCJIZIOBHO YKMCJIO MIANB peyKIfl, 3AifiCHEHIX HAaJ[ KO-
JKHUM S-TepMoM, abo MoBigomieHHs not normalized, SIKIO HOP-
MaJi3alisi morpedye 6isbine 30 KpPokKis,

g) BuBoauTh unCI0 HEHOPMAJI30BAHUX TEPMIB 1 3arajibHe UHCJIO BCiX
S-TepMiB 3a/1aHOT JOBXKUHU T1.

Poznis 4. Himeuunna’1992

4.1 3aBaaHHYA NepPHIOTO TYPY

4.1.1 «OctpoBa y mopi»

Mope upezcrasiene marpuneio N X N. Koxuuii ocrpis — 11e cuMBouI * (3ipouka)
B Marpuil. 3a/1aua MOJIArae B HOOYI0BI KAPTH OCTPOBIB TIIBKU MO KOJOBaHIi
indopmariii mpo rOPU3OHTATLHUN Ta BEPTUKAJILHNN PO3TOILT OCTPOBIB.

Yucsra mpaBopyd Bif KOXKHOTO Psi/iKa MOKA3YIOTh HOPAI0K Ta PO3MIPH I'PYyII
OCTpOBiB B 1nx psaakax. Hampukiaam, 1 2 B mepmioMy psAaKy O3HAYAE, MO Tei
PSAJIOK MICTHTB IPYILY 3 OJTHOTO OCTPOBA, 3a {KOIO fijie TpyIa 3 JIBOX OCTPOBIB 3
MOpEM JIOBLJIHHOT JOBXKUHH JIBOPYY Ta IIPABOPYY BiJl KOKHOI I'PYIU OCTPOBIB.
IToxibauM YnHOM mOC/iIOBHICTH 1 1 1 Mmij mepimmM CTOBIYUKOM O3HAYAE, IO
Ie#l CTOBITYMK MICTUTh TPU IPYIU 3 OJIHUM OCTPOBOM B KOXKHI 1 T.JI.
aBganust PeanisysaTu mporpamy, siKa MOBTOPIOE TaKi KPOKHU, IOKH 3aja-
ouit BXignmit aits, mo MicTuTh 3aaaHi 6,10Ku indopmarii, He Oy/1e TPOITUTAHO
MTOBHICTIO.

1. Ywuraru nacryuuuii 6510k indopmanii 3 Bxignoro ASCII-daiiry (cTpyKTy-
py Janux B 1pomy daiiii JuBUTECHh Jaji B NPUK/IAIaX) Ta BUBECTH HOro
Ha expaH. Koxken 06/10K iH]poOpMaIil CKIaJa€ThCss 3 PO3MIPY KBaJIpaTHOI
MAaTPUIl, 38 TKUM IyTh OOMEKEHHS 0 PATKAX Ta OOMEKEHHs 10 CTOB-
mankax. Koxkme 0OMeXKeHHsT JJIsT OJHOTO PsAIKa 60 CTOBITYIUKA MICTUTHCS
B OKPEMOMY PsIKy aila dK MOCTIIOBHICTD THCEN, PO3IIIEHNX TPOITY-
CKaMM, 0 3aKIHIYETHCS HYJIEM.

2. TlobymysaTu Kapry (a0 BCi KaprTu, sIKIO MOXKJIMBA HE €IUHA BLIIOBI/Ib,
JuB. npukia 4) Ta BuBectu 11/ Ha eKpaH.

3. Banmcaru Kapry(u) B Kinenp Buxigaoro ASCII-daitry. Koxuuii ocrpis
MOBWHEH OyTH BiOOparKeHUM 31pOUKOIO, 3a AKOIO iige mporyck. Koxme
[IOPOYKHE MICIle TIOBUHHO OyTH BimoOparkeHe JBOMa mpoirycKamu. PisHi
KapTH, M0 33JI0BOJIbHSIIOTH OJHAKOBUM YMOBaM, IIOBUHHI OYTH PO3JijieHi



18 Poznain 4. Hivmeuanra’1992

* * 1 2
* | % x| 3 1
* * 1 1 1
* )
* 2 1 1
1

Maur. 4.1: Konysanus KapTu

MTOPOXKHIM PAJIKOM. fKITO He iCHy€e KapTH, 10 3aJI0BOJILHSIE YMOBi, BUBeE-
CTH DSIJIOK 3 TeKCTOM no map (Hemae Kapt). Po3s’s3ku Jyist pisHux 6II0KiB
indopmaril Tpeba po3iauTU PAJAKOM 3 TEKCTOM next problem (HacTy-
[IHA 33/1a94).

Texuiuai odbMexxkeHHsA N ne moxe Oyrtu Menmie 1 Ta Giabiue 8.
Ilpuknaamnm

Hamni _

6 Hami Posp 30k
120 2 He icmye xaptu
310 0 aKa

1110 0 6 3amoBOJILHSNIA
50 20 M ObOMeXeHHSIM.
2110 20

10

1110

120

40

230

20

120

Hami Poss’a30k Hami Pozp’sa30x

4 1234 2 Icuye mpi pismi
0 1: 10 KapTH,

10 2: * 10 mo 33L0BOJIBHAKNTD
20 3: * 10 HaBeIeHUM

0 4: 10 obMeXeHHAM .

0

10

20

0
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4.2 3aBIaHHA APYTOro Typy

4.2.1 <«Auabaigicru»

Kiy6 anpminicrie mae P wjeniB 3 Homepamu Big 1 jo P. Bei anbmirictu cxo-
JSATH HA TOPY 3 OJHAKOBUMU IIBUIKOCTSAMU; MIBUJKICTD TiHOMY Ta CIyCKY HE
BIAPI3HAIOTHCS. i-i asbHinicT BUTpaydae ¢(i) OJMHNIB PECYPCIB Ha JIEHb Ta MOXKe
HecTH He Olible HiXK $(7) Takux ojuuunb. Bei ¢(i) Ta s(i) — il ducia.

[Ipumnyctumo, Mo aabmHiCT 3 JOCTATHHOIO KiTHKICTIO PECYPCiB J0CATae Bep-
munn 3a N muis. [opa moxke 6yTH TakKOO BUCOKOIO, IO KOJIEH AJBINHICT He
3MOK€ HECTH BCl pecypcu, HEOOXiJIHI JIJIsT CXOJIZKEHHSI Ta CIycKy. Takum du-
HOM, I'pyIa aJIbIIHICTIB CTAPTY€E OJHOYACHO B OJHOMY Micii. AJibIiHiCT, sIKUit
CIIyCKAETHCA HE JIOCSATHYBINU BEPIIUHHU, [OBUHEH BiIJIATH IHIINM CKAJI0JIa3aM
PEITy CBOIX pecypciB, MO He 3HAT00JIATHCST HOMY JJIst CIIYCKY; BOHU TTOBUHHI
MaTH 3MOTY B3ATHU IIi PECYDPCH.

Bajiada moJisirae B CKJIaJaHHI PO3KJIAJLY s KyOy asibiinicris. Xoda 6 onuH
aJIBIIHICT TOBUHEH JOCATTH BepIIUHU. Bcl ayIbIiHICTH MTOBUHHI TTOBEPHYTHUCH 10
IIYHKTa CTapTy.

BaBaganust PeanisyBarn nporpamy, sKa IIOBHHHA:

1. Yuraru 3 kmasiaTypu 1mije dmcyio aaiB N, HeoOXigHe It JTOCSITHEHHS
BepIINHY, KijbKicTh P asbninicris y kiy6i, Ta ancia s(i) 1 ¢(i) mas Beix
i Big 1 1o P. Moxxknaa BBaXkaTh BXi(HI JaH] IIIuMHA. ZKINO JaHl He MalOTh
3MICTY, 1X CJIiJI IPOIrHOPYBATHU Ta MOBTOPUTHU 3AIIUT.

2. CopobyBaTn BiIIyKaTw PO3KJIAJ CXOJZKEHHsI HA ropy. BusHaumTu Mo-
kauBy rpyny a(1),...,a(k) anpninicris, 10 MArOTh B3ATH yYacTh B i/
ffomi, Ta KinbKicTb pecypcis M (j) miist koxkHOrO § = 1, ..., K\ 5IKi aJbIiHi-
cru a(j) HecyTs Bij crapry. [Tosimomurn, sikimo jyisi komGinamii N, s(j),
¢(j) poskial He icHye.

3. Busecrn raky indopmariio na ekpan:

K — xingpKicTb anboiHicTiB, gKi TPUHMYTD yIacTh ¥ CXOZKEHHI,

)
b) 3araJibHy KiIbKiCTh HEOOXITHUX PEecypciB,
) momepu agbminicris a(1), ..., a(k),

)

i Beix a(j), 7 = 1,...,k — nogyarkosi kiibkocri M (j) pecypcis,
gkl asbiinictu a(j) HecyThb Bij crapry,

(e) nenb D(j), Koam ajbmiHicT a(j) HOUHE CIyCKATHCS, JUIS KOXKHOIO
j=1,... k.

4. Poskiaj € onTuMaJbHUM, FKIO:
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(a) KlibKicTb aibiiHicTiB, 10 6EPYTh YUACTh y CXOJKEHH], MiHIMaJIbHA,
Ta

(b) cepes BCiX pO3KIIAIB JJIsl IPYIL, 10 3a0BUILHSIOTH YMOBI MiHIMAIb-
HOCTI KIJIBKOCTI aJIbITHICTIB 4a, 3arajbHi BUTPATH PECypCiB MiHi-
MaJIbHi.

CupobyiiTe 3HAWTH BiAIOBiAE OJU3BKY JI0 OINTHMAJIBHOL.

TexHiuHI 0OMexKeHHs [Iporpama nmoBHHHA MOBTOPUTH 3AIIUT JAHUX B pasi,
axkmo N < 1 abo N > 100. P mae 6ytu e menme Hik 1 Ta He Oinpmre mizk 20.
Henomarai m1000Bi BUTpaTn Ta 3amacu pecypciB He MaioTh 3MICTY, 1€ TaKOXK
[TOBUHHO [E€PEBIPSITUCS.

IIpukaamu liagor nporpaMu HOBUHEH MaTH BULJISL 9K Ha Masl. 4.2.

[ui pgna mocArHeHHs BepmuHH: 4

KinpkicTp uneHiB Kiyby: 5

MakcuManbHUE pecypc Iud anbmiricra 1: 7

JlloboBi BuUTpaTum mOnd ambmimicra 1: 1

MakcuManbHUE pecypc Iid anbmiricra 2: 8

JlloboBi BUTpaTH mOjd anmbIiHicTa 2: 2

MakcuManbHUE pecypc nOud ajbmimicra 3: 12

lloboBi BuMTpaTu Ana ambmimicTa 3: 2

MakcuManbHUE pecypc nOud ajbmimicra 4: 15

llo6boBi BuMTpaTu Ana ambmimicTa 4: 3

MakcuManbHUE pecypc Iud anbmiricra 5: 7

lloboBi BuTpaTu Ang ambmimicTa 5: 1

<pe3ynabTaTH>

lloTpibuo 2 ampmimicTH, 3aralbHa KilbKiCTh pecypciB gmopiszwe 10.
HigyTs anemirictm 1,5

AnpmimicTt 1 BisbMe 7 OOMHWIL pecypCcy Ta Iife Ha CIOyCcK dYepe3 4 mHiB
AnpninmicTt 5 BisbMe 3 omMHMIL pecypCcy Ta mife Ha cmyck depes 1 gmis
CronamyBaTu immi xaybu(T/H)? T

[ui nna mDocATHEHHS BepmMHHM: 2

KinmpkicTe unmeHiB knyby: 1

MakcuManbHUE pecypc Iud anbmimicra 1: 3

JlloboBi BuUTpaTum mOnd ambmimicra 1: 1

CXOmXeHHsI HEMOXJIUBE

CuonamysaTu immi kny6u(T/H)? =H

o mobauennsa!

Maun. 4.2: Tlpuknazn giagory 3amadi 4.2.1
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5.1 3aBgaHHs IIEPIIOrO TYPY

5.1.1 «Bycn»

Posrusinemo Gycu, mo ckiaaganTbes 3 n 6ycuHok (n < 100) gesiki 3 sKUX 4yep-
BOHI, JesaKi — cuHi, a inmi — 6imgi. Bycurku pizHux KoJbopiB pasTamroBamHi 10-
BimpaUM unnoMm. Ha masaionkax HaBemaeHoO MpUKIaL Jisd n = 29:

b b1 r2 b r 2
r ’ b r b b b b
r r w r
r r W r
b b r w
b b b r
b b r
b r b b
r r r r
b r r r
b r r r
r v p T r v ow b
Mau. 5.1.1 Mau. 5.1.1

T — 4YepBOHA OyCHHKA
b — cung OycuHKa
w — Olia OycuHKa

Ha mamonkax mmdpamu BiaMideHo OYCHHKH, MO0 BBAXKAIOTHCS MEPIITIMU Ta
JIDYTHMHU y CBOIX JIAHIIIOYKKAX.

Koudirypariist 6yc Ha puc. 1 moxke 6yTu npejcTaBjeHa sik psioK, [0 CKJia-
JIAETHCS 3 CUMBOJIIB b Ta T HACTYITHUM YHHOM:

brbrrrbbbrrrrrbrrbbrbbbbrrrrb

IIpunyctumo 1o meoOXimHO pozipsBaru Oycu, Ta 3HIMATH OYCHMHKHU OJIHOTO
KOJTHOPY 3 TEPINOro 3 KiHIiB JOTH, JOKHU He 3yCTPIHEThCs OYCHHKA, iHIITOTO KO-
apopy. Texk came Tpeba npopobury i 3 iHmmm KinneM (6yCHHKH, 3HATI 3 pI3HUX
KIHIIB MOXKYTb OyTH pizHOro Kosibopy ). HeoOxiHo 3HA#TH TaKy TOUYKY PO3PUBY
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Oyc, o6 MOXKHA OyJI0 3HATH MaKCUMAaJIbHY MOXKJIUBY KiTbKICTH OYCHHOK 3 060X
KIiHIIIB.

Hanpukiasm, qa Oyc 300pakennx Ha maut. 1, 8 OyCHHOK MOxKe OyTH 3HATO,
AKIIO TOYKa PO3puBy Oyie mixk Oycunkamu 9 ta 10, abo mix 24 Ta 25.

B nesikux Gycax, Oyin jgojani 6l GycuHKH (siK 11e 306pazkeHo Ha puc. 2).
IIpu crarysammi OycwHOK, 6111 OYCHHKH, IO 3yCTPLINCT, MOXKYTH IIpHU HEOOXi-
JTHOCTI mpuiiMaTucs 3a 9epBoHi abo 3a cuHi. Pamok, axkmit mpemacraBiise Taky
KoHpIryparito O0yae MiCTUTH CUMBOJIA ¥, b Ta W.

BaBmanHs HanuniTs nporpamy, sika:

1. Bunrye Koubirypariito 3 Bxignoro ASCII-daitay NECKLACE.DAT, B KOXKHO-
MY PSIIKY $SIKOTO 3aJlaHo KoHirypaiiito Oyc. 3amucye 1o iHgopMarino y
uxiganii ASCII-daiin NECKLACE. SOL.

2. Husa koxuol Koudirypariil Oyc BuzHavYae MAKCUMAJILHY KiTbKicTb M 3Hd-
TUX OYCHHOK, PA30M 3 TOYKOIO PO3PHUBY.

3. Banmcye y uxigamit daitsi NECKLACE.SOL, kijibkictb M Ta TOYKY PO3-
puBy. Po3B’sisku jyist pisHux KOH(bIrypariii moBuHHI OyTH BiIOKpeMJIeHi
IIOPOKHIM PsIJIKOM.

IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

NECKLACE.DAT NECKLACE. SOL
brbrrrbbbrrrrrbrrbbrbbbbrrrrb brbrrrbbbrrrrrbrrbbrbbbbrrrrb
bbwbrrrwbrbrrrrrb 8 between 9 and 10
bbwbrrrwbrbrrrrrb
10 between 16 and 17

5.1.2 «Kommoauii»

Hesxi kommnaHil € CIiBBJACHUKAMHU 1HINUX KOMIIAHIH, SKIO BOHU TPUJIOATN Ta-
cTHHy akmiii mumx kKommnamiii. Hanpukmazn, komnania «@opay» sosomie 12% xom-
nanil «Mazau». BBaxkaiorb, mo KomuaHis A xonwmpoatoe KoMmMmIaHiio B sSKIIo
BUKOHYETHCS X04Ua O O/IHa 3 HACTYITHUX BUMOT:

a) A=B
b) A sonoxie > 50% akuiit kommnamnii B

¢) A xourposroe k (k > 1) komnasiit, C(1),...,C(k), rak mo: C(i) Bonozie
x(4)% wommnanii B s 1 <4 <k rax(l)+...+z(k) > 50%.
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3a manum Habopom Tpiitok (4,7, p) sAKi 03HAYAIOTH, 10 KOMIIAHIA i BOJIOZIE
p% wommanil j, obunciaurn Bei mapu (h, s) Taki mo KoMmIiaHist A KOHTPOJIIOE
koMmmaHio s. Kinbkicrs KomnaHiit oomexkena 100.
SaBganus HanumiTe nporpamy sgka:

1. Yurae 3 Bximporo ASCII-daitry COMPANY.DAT, MOCJIiOBHICTH TPiiOK
(i,9,p), ne i, j 1 p — n gomarHi uncaa. Y dailni MOXKYTh 3HAXOIU-
THCSA JaHl sl JIeKiabKox TecTiB. OKpeMmi TecToBi OJOKM BiJOKpeMJIeHi
ITOPOXKHIM PSTKOM.

2. Buaxonurs yci Taki napu (h, s), 10 KOMIaHig A KOHTPOJIOE KOMIIAHIIO S.

3. Banucye B Buxiguuii ASCII-caiin COMPANY . SOL, yci 3uaiineni uapu (h, s),
B gkux h Binpisuserbca Big s. [lapu (h, s) noBunui 6yTu 3amnucani B 1o-
CJIIOBHUX PsiJIKAX, Ta BIIOPSIKOBaHI 3a 3pocTaHHsiM h. Po3B’s3ku jiist
PIBHUX TeCTiB MOBUHHI OYTHU BiJOKpEMJIEH] TIOPOXKHIM PSIIKOM.

Ilpukiaanm BXigHUX Ta BUXiTHUX JTAHAX

COMPANY .DAT COMPANY . SOL

2325 4 2

14 36 4 3

4 5 63 45

21 48

34 30 23

4 2 52 24

5 3 30 25
34

1230 35

2 3 52 45

3 4 51

4570

54 20

4 320

5.1.3 «IIpgamokyTHUK®»

N HpsIMOKYTHHUKIB PI3HOTO KOJIbOPY HAKJIAIAOTHCS Ha OLIUI MPSIMOKY THU ap-
KyIII [amnepy, 3 po3aMipamMu a CM. y MUpUHY Ta b cM. y H0BKUHY. Bci psiMOKy-
THUKY IIOBHICTIO PO3MIIIYIOThCsI Ha apKYIIIi Iamepy, Ta IXHI CTOPOHU HapaJiesbHi
TPAHAIAM apKymia. ¥ pe3yjbTari 3’dBigioThesa (irypu pisHuX Kobopis. /IBa
MIPSIMOKYTHHUKA OJTHOTO KOJHLOPY BBaKAIOTHCS TACTUHOIO OfHiel dirypu, gKImo
BOHU MAalOTh IPUHANMHI OJIHY CIJIbHY TOYKY. B iHmomy Buajaky, BOHI BBaXKa-
OThCsL PI3HUMU (pirypamu.

HeobximHo 064umc/ Ty IOy KOXKHOI 3 TaKUX OJIHOKOJIbOPOBUX (Diryp. a,
b — mapHi gojaTHI i dncia, siki He nepeBunryoTb 30.
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BBazkaeTnces, 1Mo moIaToK CHCTEME KOOPAUHAT 3HAXOAUTHCS Y TIEHTPI apKy-
ma, Ta Horo Bici mapaJesbHi TPAHUILIM apKYIIa.

Bximnwnit ASCII-daiisr RECTANG.DAT MicTUTB JeKiIbKa HaOOPIiB TECTOBUX J1a-
nnx. Ywucma a, b i N, po3/ijieHi MPOycKOM, 3HAXOIATLCS Y TEPIIOMY PIKY
KOXKHOT'O TECTOBOTO HAOODY.

Y koxkHOMY 3 HACTYNHUX N DPAJIKIB 3HAXOAATHCS:

® I[LJIOYHCESIHbHI KOOPUHATH JIiBOI HMYKHBOI BEPIIMHU NTPAMOKYTHUKA,

® TIIiCJIS ITHOTO CJIIYIOTD IJIOYUCE/IbHI KOOPJIMHATH IIPABOI BEPXHBOI BEPIIIH-
HU IPAMOKYTHHKA,

® TI0TIM — KOJIIp MPSIMOKYTHUKA, 3aJJaHU 1ijiuM gucjioM Biz 1 1o 64. Binwmit
KOJIIp IpejicTaB/ieHuit ancjaom 1.

[Topsiok psiIKiB BifIIOBiIa€ TOPSIAKY B IKOMY HMPSIMOKYTHUKH OYyJIO ITOKJIa~
JIEHO Ha apKymn mamnepy. Pismi TecToBi 6/10KM OyIyTh BiIOKPEMIIOBATHACS TTOPO-
2KHIM PSAJIKOM.

SaBganus HanumiTs nporpamy sgka:

1. Bunrye macrynnuit 6710k marnx 3 RECTANG . DAT.

2. ObpaxoBye oIty KoxKHOI (dirypn.

3. 3ammucye y Buxignuit ASCII-caitsr RECTANG. SOL, KOJIip Ta IIIONLYy KOYKHOT
dirypu, gK 1e IpoIeMOHCTPOBAHO HA HPHUKJIA/, B MOPHANKY 3POCTAHHS

KOJIbOPY. PO3B’sI3KM 1151 PI3HUX TeCTOBUX OJIOKIB IIOBUHHI BiIOKPEMJIIO-
BATUCS ITOPOXKHIM PSTKOM.

Ilpukiaan BXimHUX Ta BUXiTHUX JTAHAX

RECTANG.DAT RECTANG. SOL
20 12 5 1172
-7 -5 -3 -1 4 2 47
-6 -3532 4 12
-4 -2 -2 24 4 8
2 -23-112 12 1
31751

1 630
30 30 2 2 70
005 14 2 15 200
-10 -7 0 13 15
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5.2 3aBagaHHs JIPYTOro Typy

5.2.1 <«Kanaaceki aBiajiiHii»

Bu nepemornn y 3maranmi, opramizoBanomy Kanaacokumvu asiamtiaisvum. [omos-
unit npu3 — noxopoxk o Kanasi. [lomopox modmHaeTsbes 3 caMoro 3axiigHoro
MicTa, 10 0OC/IyTOBY€EThHCS aBIaKOMITAHIEI0, Ta TPOXOAUTD JIUIIIE Y CXiTHOMY Ha-
IPSIMKY JOKHU He Oyjie JocsrayTe came cxigae micto. Ilicss mporo momopox mpo-
XOJIUTH y 3BOPOTHBOMY HAIIPSIMKY, 3 CXOJy Ha 3aXiJ, JIOKH He Oyie JIOCSTHYyTe
MiCTO, 3 AKOTrO BOHA TodaJiacs. 2Koame MicTo He Moxke OyTH BimBimamo Oinb-
e HizZK OJUH pa3, 38 BUKJIIOYEHHIM TOYATKOBOTO MiCTa, /e TOTPIOHO mobyBaTH
piBHO aBivl (Ha MOYATKY Ta B KiHI 1OHOPOXKi). BaMm He 103B0JISIETbC KOPUCTY-
BATHCsI [TOCIyraMu Oy 1b-sIKOT 1HIIOT aBiakoMITaHil, a00 Oy/1b-sIKOrO 1HIIIOIO BULY
TPAHCIIOPTY.

3a CIUCKOM MICT, 110 00CIYrOBYOTHCS aBIAKOMITAHIEIO, Ta CIIMCKOM IIPSIMITX
peiiciB MixK mapamu MicT HeOOXITHO 3HANTH MaPIIPYT, [0 MICTUTH SKOMOTa O1/Tb-
e MiCT, Ta 3aJ[0BOJILHSE ONMUCAHINM BUMOTaM. MapIipyT HOBHHEH MTOYNHATUC
3 IEePINOro MiCTa y CIHCKY, BKJIIOYATH OCTAHHE, TA 3aBEPIIYBATUACH Y IIEPIIOMY.

VY Bximnomy ASCII-daitay C:\IOI\ITIN.DAT moxKe OyTH 3aIIUCAHO JEKITbKA
HabOpIiB TECTOBUX JTAHUX.

o Ilepmmii psiiok mMictuTh pojarHe 1ijae yuciao N — kiibkicrs micr (N <
100), 1o 06y roByIOTHCs aBlaKOMIIAHIEO, Ta JIoJaTHe Iljie ducjuo V —
KUIBKICTD PEeiciB MiXK UMM MiCTaMHU.

e Koxken 3 HacTynHux N psifIKiB 3aJ1a€ HA3BY MicTa, M0 OOCIYTOBYETHCSI
aBlakommamiero. MicTa BIOPSIKOBaHI 3 3aX0/y Ha CXix, TOOTO i-Te MIiCTO
3axigmime j-ro roxi i Tisbku Toai xouu ¢ < j (Hemae nsox pisuux micr,
po3TaloBaHKX Ha OfHOMY Mepejiani). Haszsa koxkHOro micra re psjiox,
IO CKJIQJAETHCsI, sKHaibLIbme 3 15 mudp Ta/abo cUMBOJIB JIATHHCHKOIO
asdasiry. Hanpukian: AGR34 aGo BEL4. (B massi micra He MoxKe OyTu
LPOILYCKIB).

o Koxken 3 mactynuux V psakiB MICTHTD JBI HA3BU MICT, IO PO3iJIeHI
npomyckoMm. Ilapa city; citys o3Hawvae 1o icHye mpsaMuii peiic 3 Micra
cityy y citye 1 HaBAKYU 3 citys y city.

Pizai mabopum TecToBMX MAaHWX BiMOKpeMJIeHI MOPOXKHIM psakom. llics
OCTAHHBOI'O HADOPY JAHUX HOPOKHBOTO PSIJIKA HEMAE.

Bxinni nmani — KopekTHi, 1X niepeBipKa HE BUMAra€TbCs.

Po3B’s130K 3HalICHMI 17151 KOXKHOTO HADOPY JaHUX IIOBUHEH Oy TH 3aIMCAHNT
y Buxignuit ASCII-caiis C:\IOI\ITIN.SOL HACTYIIHUM YUHOM:
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e B mepmoMy psIKy pPO3B’A3Ky MOBUHHA MICTHUTHCS 3arajibHa KLIbKICTD
MicT y TecTOBOMY HAbOPi JaHUX.

e YV npyromy psanky uuciao M — KiabKicTh pi3HEX MiCT, #Ki MICTUTH 3HA-
iiienuii MapuIpyT.

e B nacrymaux M + 1 psijKy Ha3BU MICT, Y HOPSIIKY, B SIKOMY BOHHU OyJin
BijiBi1aHI.

[Tepie MicTO Ta OCTAHHE y CIIUCKY MMOBUHHI ciiBiagaTu. HeobxinHo 3HaiiTu
TIIbKU OWH PO3B’A30K. Y BUIIAJIKY, KOJU TECTOBOIO HAOOPY JMAHUX HEMOXKJINBO
3HANWTHU PO3B’A30K, TIAbLKY ABa PSAKN TOBUHHI Oy TN 3amucani y BUXigHumil daiir.
Ilepmmuit psIoK 3 3araabHOIO KiTBKICTIO MIiCT, Ta JIPYTUil PSIOK 3 TOBITOMJICHHSIM
NO SOLUTION.

IIpukaaa BXigHUX Ta BUXIJTHUX JAHUX

ITIN.DAT ITIN.SOL
89 8
Vancouver 7
Yellowknife Vancouver
Edmonton Edmonton
Calgary Montreal
Winnipeg Halifax
Toronto Toronto
Montreal Winnipeg
Halifax Calgary
Vancouver Edmonton Vancouver

Vancouver Calgary
Calgary Winnipeg
Winnipeg Toronto
Toronto Halifax
Montreal Halifax
Edmonton Montreal
Edmonton Yellowknife
Edmonton Calgary
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ITIN.DAT ITIN.SOL

55 5

C1 NO SOLUTION
Cc2

C3
c4
C5

C5 C4
C2 C3
C3 C1
C4 C1
C5 C2

Poszain 6. IIIBemisa’1994

6.1 3aBaaHHs IIEPIIOTrO TYypPy

6.1.1 «TpukyrHUK»

2 7 4 4
4 5 2 6 5

Ha masronky 300pazkerno uncoBuit TpuKyTHUK. Hammcaru mporpamy, sika
BU3HAYAE MAKCUMAJIBHY CyMy 9HCEJI PO3TAIIOBAHUX HA, IJIAXY, KUl TOYNHAE-
ThCSI 3 BEPXHBOI'O YHCJIA Ta 3aKIHIYETbCsI HA OY/Ib-SIKOMY 3 YHCEJI OCHOBU TPU-
KyTHUKA.

e Ha Ko)KHOMY KpOIll MOXKHA PYXaTHUCs 10 JIaroOHAJl BHU3 Ta JIBOPYY abo
I10 JliaroHaJi BHU3 Ta IIPaBoOpyd.

e Kinpkicrs psankis y TpukyTHuky > 1 ta < 100.

e Yci yncsa y TpUKYTHUKY — 111 B inTepsaJi B 0 10 99 BKIIIOTHO.

Ha npukiia i 306pazkeHoMy BHINE MAKCUMAJIbHA CyMa JOCITAEThCsT Ha, L1
xy 7, 3, 8, 7, 5, Ta nopisuioe 30.
Bxigni mani /lani o KibKocTi psiJIKiB Y TPUKYTHUKY 3HAXOAATHCS B IIE€PIHO-
My psaaky BxigHoro daitay INPUT.TXT. Jlanai samuncana indopMariisa mpo psakn
TPUKYTHUKA.
Buximni mani HaiiGiibma Mox/uBa cyma IIOBUHHA OyTH 3allUCaHa y BUXi-
jaHOMYy bair 3 iM’'sim OUTPUT . TXT.
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Ilpukiaana BXimHUX Ta BUXiTHUX JTAHAX

INPUT.TXT OUTPUT . TXT
5 30

7

38

810

2744

45265

6.1.2 «3amok»
1 2 3 4 5 6 7

1
N

2 W<—1—>E

3 S

4| —»

Ha MaJIIOHKY 306pa}K€HO KapTy 3aMKa. HamumniTs IporpamMy, 1o BU3Ha4Ia€:

1. KinpkicTb KiMHAT y 3aMKy.
2. Ilnomnry naibinbIIol KiMHATH.

3. Criny, Ky TOTPIOHO 3HUMUTH, OO OTPUMATH KIMHATY SKOMOTa GLIbIIOT
TLJTOTITI.

Bamok ymoBHO posaiaenuii Ha m X n (m < 50, n < 50) KBaIpaTHUX KJIITHH.
Hagskosro koxknol kiaitnam Moxke 0yt Bix 0 10 4 CTiH BKJIIOTHO.
Bxigni mani Kapra zamky s6epiraerbea y daitni INPUT. TXT y dopmi uuces,
10 OJIHOMY JIJIs1 KO?KHOI KJIITHHU.

e [lepmmit psok daity MiICTUTDH KUIBKICTh KJIITHH Y HAIPAMKY 3 MIBHOTI
Ha TiBJIEHb, & JPYTUil — KiJbKICTb KJITHH Y HAIIPAMKY 3 3aX0JLy Ha CXiJ.

e V HACTYNHUX PsAJIKaX KOXKHa KjiTuHa omucyerbes auciaom p (0 < p <
15). Yucsio p 3a1a€ po3TallyBaHH CTIH HABKOJIO KJIITHHY 1 JOPIHIOE CyMi
quces1, 3a/laHUX HACTYIHUM YuHOM: 1 (K110 € crina Ha 3axomni), 2 (4Kio
€ crina Ha nisHo4i), 4 (gKmo € crina cxofi) i 8 (gKIo € crina Ha miB/Hi).
Bryrpimmai crinn 3amani asiun. Hanpukaam: crina 3 miBgasg y kaitwai 1, 1
TaKOXK 33JIaHa fK CTiHa 3 HMiBHOYI y KiiTuHi 2, 1.

e V 3aMKy 00OB’SI3KOBO € X04a 6 (Bl KIMHATH.
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Buxigmi mani B daitn OUTPUT. TXT nporpaMa HOBHHHA 3allUCATH TPU PsiJl-

Ka:

1. ¥V mepmomy — KiJIBKICTh KiMHAT.

2.V gpyromy — mwiomma (KiIbKIiCTh KITHH) HAROLIbIIOT KiMHATH;

3. Y TperboMy — MPOIO3UIA MO0 CTIHN Ky Tpeda 3HUIIMUTH: CIOYATKY —

KOOpJMHATU (PAIOK Ta CroBOYMK) KiiTunu 6iss miel crinu, noriMm — Ha-
IPSIMOK 32 KOMIIACOM (JIATHHCBHKY OyKBY), 10 BKa3ye 3 Ii€l KJIITHHU Ha
CTiHY, 110 3HUILYEThCsI. MOXKIINBI JIeKLIbKa PO3B’sI3KiB, ajie BaM MOTPIOHO
BKa3aTu Oy/ib-IKWil 3 HUX.

Ilpukiaanm BXigHUX Ta BUXITHUX JTAHAX

796 135155
110127 13 75
13 11 10 8 10 12 13

INPUT.TXT OUTPUT . TXT
4 5

7 9

11 6 11 6 3 10 6 41E

6.1.3 «IIpocri»

Wl Ww|-
WO W|+—
W OlWIN| W

RIWINOO,

W W Wl

Ha masrorky 300parkeHo kBajpar. KoxkeH psijloK, KOXKEH CTOBIYUK Ta, JBi
JiaroHaJIi MOYKHA, PO3TVISIIATH SIK T’ ITU3HATHE ITPOCTE INCJI0. PAIKN IuTaioThCst

3jiBa HarrpaBo. CTOBOUMKN 4nTAIOTHCS 3Bepxy BHU3. OOWBI Aiaronai auraio-

ThCs 3J1iBa HampaBo. HamumriTh mporpamy, ska 3HAXOJWTDL TaKi KBaJpaTH, 3
BUKOPHUCTaHHsIM JgaHuX 3 (airy INPUT.TXT. Yci mpocti 4ucjia mo roOpu30HTaI,
BepTUKaJi Ta JiaroHasi OBUHHI MaTn oxHakoBl cymu 1udp (B npuksiami — 11).
[Mudpa y BepxHbOMY JIIBOMY KyTi KBAAPATy 3aaHa 3a31aJeriTh (y npukia —
1). IIpocre uncsio MozKe 3’dBJIATUCH B OJHOMY 1 TOMY 2K KBaJpari JeKijIbKa pa-

3iB. fKIMO € JAeKinbKa po3B’a3KiB, HeoOXiaHo 3uaiiTu 1x yci. [I'atusnadmre mpocre
YUCJIO TIOYUHAETHCSI He 3 HyJist, To6To 00003 He € II'siITH3HAYHUM [IPOCTUM Y-

CJIOM.
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Bxignai gani IIporpama umrae sxigni gani 3 daitay INPUT.TXT. Ilepiie un-
cJ10 — cyMa 1mudp KOKHOTO 3 IIPOCTHX 4Hces, Ipyre — nudpa B JiBOMY BepX-
HBOMY KyTYy KBajipara. Paflyl CKIaJa€Thes 3 IBOX PAIKiB. s KOXKHOTO HAGOpy
TeCTOBUX JAHUX iCHy€ X04a 6 OIUH PO3B’SI30K.

Buxinui gami B daiin OUTPUT.TXT nporpama IIOBHHHA 3aIECATH H PAJl-
KiB JIJI1 KO?KHOTO OTPHMAHOIO PO3B’A3KY, KOJKHUIA 3 AKUX MICTUTH II' ATU3HAMHE
IPOCTE HHCIIO.

IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

INPUT.TXT OUTPUT . TXT

11 11351
1 14033
30323
53201
13313

11351
33203
30323
14033
33311

13313
13043
32303
50231
13331

6.2 3aBagaHHs JPYroro Typy

6.2.1 <«loguunHUK»

ooon| &k
00| [F
OOO| MEE

Y marpuri posmipom 3 X 3 posmirieni 9 mudepbaaTis 3 3aJaHIM T0JI0KEH-
HAM CTPLIOK (MuB. npukian Ha Maja. 1). Mera — mosepuyTu yci nudepbiaru,
BCTAHOBUBIIM 1X Ha 12 rojinH 3a HAUMEHBITY KiJbKICTh KPOKIB.

Mozxuusi 9 pizaux crocobiB mosepranns udepbiaaris. i cnocobu 306pa-
KeHO Ha MaJl. 2. Koxkuuil Takumii crocib 3ajaerbest aucaoM Biga 1 g0 9, Ta mo-
BepTaHHsI IMJIMHOXKUHY 1rpepbiaTis, M0 BUIIJIEH] CipUM KOJBOPOM Ha MaJl. 2,

-

-"d H
\
\

[T
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na 90° 3a rogmnnukoBoro crpinkoio. [lepesenenns cTpiiok 3 MOYATKOBOTO IIO-
JIOXKEHHsI Y KiHIEBE BiJIOYBA€ThCS IIOKPOKOBO.

HamummriTs mporpamy, 1o Bu3HaYaE HARKOPOTIILY MTOCTIIOBHICTH KPOKIB.

Bxignai manmi IIpounraiire nes’sath nudp 3 gaitry INPUT.TXT, B AKOMy 3a-
JIAHO TOYATKOBE po3TanryBaHHs rudepoaaTis. [logoxents cTpiiku Ha mudep-
6aaTi 3amaeTbesa ancyoM Bia 0 mo 3: 0 = 12 rogun, 1 = 3 roguan, 2 = 6 roaum,
3 =9 romgumn.
Buxinui mani 3anmmits y suxigpunii daiia OUTPUT . TXT mryKaHy MiHIMIIbHY
HOCJIZIOBHICTL KPOKIB (HOMEPIB CII0cOBIB), 110 BCTAHOBJIOIOTH yei mudepbiarn
Ha 12 rogun. AKIo g HAOOPY TECTOBUX JAHUX ICHYE JIEKLTbKA ONTUMAJIbHIX
PO3B’sI3KiB, JOCTATHBO 3HAUTHU TIJIbKU OJUH 3 HUX.

000 000 o000
OLOLO) Y ESAA B ARSED
©GEQ ~ 01010 ~ 00O

Hoo) (boo
= [O1515] B [CI010
moo| looo

IIpukaaa BXigHUX Ta BUXIJTHUX JAHUX

INPUT.TXT OUTPUT . TXT
5849

330
222
212

6.2.2 «ABTOOYCH»

YousoBik mpuiimos ma asrocrammio o 12°° i smaxomusea ma miit xo 12°°. Ha

CTaHIl 3yMUHAIOTHCS aBTOOYCH JIEKILIHKOX MapripyTiB. HoJ/0BiK 3ammcaB gac
npubyTTs KOKHOTO aBTobOycy. Ili mami — Bimowmi. Busnadits 3a Takmmun ganm-
MU PO3KJIaJ[ 3 HAMEHBIIOK KLIBKICTIO aBTOOYCHUX MapIIpyTiB, siki MOXKYThb
3YNUHSTUACS Ha CTAHINI, 1100 BUKOHYBAJIUCSA HACTYITHI BUMOI'H:
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e ABrOoOycH OIHOIO MapIIpPyTy IPUOYBAIOTHh 3 PIBHOMIPHUM IHTEPBAJIOM
(uepes omnakosi mpomizkku gacy) 3 12°° 10 12%9 ma nmporasi seiel ropumm.

e Yac 3a7aeThca y XBUANHAX TiIIMA ancgamu Big 0 g0 59.

200 259

e ABTOOYCH KOXKHOI'O 3 MapIIPyTiB 3ynuHsorhes 3 1299 10 12°7 mo Menbimiii

Mipi 2 pasu.
o KiibKicTh MapHIPyTiB ¥ TECTOBUX IMPUKJIAIAX HE TepeBuIrye 17.

e JlexisbKa aBTOOYCHUX MAPIIPYTIB MOXKYTh MAaTH OJHAKOBUI dac MpuOyT-
T 1/ab0 inTepBas. st KozKHOrO MapIpyTy Tpeba BUBECTH Yac MPUOYTTS
[IePIOro aBTobyca Ta IHTEPBAJ PyXY I[bOIO MapPIIPYTY.

Bximmi mani Bxigawmit daiin INPUT.TXT micturs uuciao n (n < 300), mo

BI/IIIOBiTa€ KiJIBKOCTI aBTOOYyCIB, 1m0 mpubysin Ta Oyiau 3anucani. Jlasmi coixye

PAIOK 3 9acoM npubyTrs aBToOyciB (y XBUIMHAX).

Buxigui gani 3anumits pesynsrar y daitn OUTPUT. TXT. Koxken itoro ps-

JIOK TIOBMHEH MICTUTH JaHl JJIs OJHOTO MAapIIpyTy. B psyiky nosuHHI GyTH Yac

npuOYTTH MEpHIIOro apTodyca IbOro MapIIpyTy, Ta IHTepBaJl Yacy B XBHJIMHAX.
ko s Habopy TECTOBUX JAHUX MOYKJIMBO 3HAWTH JEKIIbKa ONTHMAJIb-

HUX PO3B’A3KIB, JJOCTATHBO BKA3ATU OJMH 3 HUX.

Ilpukiaan BXigHUX Ta BUXiTHUX JTAHAX

INPUT.TXT OUTPUT . TXT
17 0 13
035 13 13 15 21 26 27 | 3 12
29 37 39 39 45 51 52 &3 58

6.2.3 <«Kpyrn»

Bagian Kpyr, posiitennii Ha cekropu. Bimomi tpu uncna: k (0 < k < 20), n
(n < 6) Ta m (m < 20), ge n — xingbKicTs cexropis. ITorpibro posmicruru
B ceKkTopax momaTHi mijai umcma > k. Komn cexkTopm 3amoBHeHi umc/aMu, BU
MOKETe OTPUMYBATH 3 HUX HOBI UUCJIA 38 OJHUM 3 HACTYITHHX ITPABUI:

® B34ATH YHUCJIO 3 OAHOI'O CEKTOpa, abo

® B3gTHU UHUCJO, IO JOPIBHIOE CyMi WHCeJ y JABOX, abo OiIbIme, CyMiKHUX
CEeKTOPax.

3 X HOBUX YHCeJ HEOOXIIHO CKJIACTU CKIHYEHHY ITOCJIJOBHICTD IIJINX UK~
ceJ1, IO 1y Th Hiapsan, nounuatoun 3 m: (m,m+1,m+2,... ).

Bama 3ajjata — mamnmcaru mporpamy, IO BHU3HAYAE JJIs 3aJaHUX 1, M 1
k gucia B cekropax Tak, 100 HaOLIbIINN YIeH 4, OTPUMAHHOI HEPO3PUBHOI



6.2. 3aBiaHHS JPYTOro Typy 33

MTOCTiTOBHOCT] 6YB MaKCUMAJIBLHUM JIJIsI YCiX TOCTIIOBHOCTEH, O3HATEHNX TAKIM
YIUHOM.

IIpukias ma Mas. 1 mokasye, ik OTpuUMaTH BCi gucya Bix 2 10 21 11 Jesakmnx
qrcesl y CeKTopax. dmciia B CEKTOpaX, BUILIEHHX CipUM, CKJIAIAIOTHCH, 1100
OTPUMATHU WIEHU MIYKAHOI MOC/IIOBHOCTI.

Bxigni gani  Bxigawuit daiin INPUT.TXT micturs Tpu nimx gucaa (n, m i

Buxinui mani Buxigmuit daitsn OUTPUT. TXT NOBMHEH MICTHTH:

e HaiiGlibie qucio (4) y HepO3pHUBHIiii ITOC/IIOBHOCTI, IKe MOKE Oy TH OTpH-
MAHO 3 YHCEJI Y CEKTOPax

e Bci nabopu guces y cekropax, 3 AKUX MOXKHA OTPUMATH HEPO3PUBHY I10-
CJIIOBHICTD Bijy, m J10 i. B KoXHOMY psiiky Tpeba BuUBeCTH OJUH HabIp
quces y cekropax. Koxkauit Taknii Habip — CIHCOK YHCeI, IO TOYHHAE-
ThC 3 HANMEHBIIOrO (sKe MOXKe OyTH He €IUHIM )

Hampukmamn, 2 10 3 1 5 He € po3B’I3KOM, TaK K MOUNHAETHCS He 3 Haii-
MEHBIIIOr0 YucIa. 3BepHITh yBary, mo 1 3 10 2 5Ttal 5 2 10 3 BBaXKaOTHCA
PISHUMEI PO3B’sI3KaMU i MOBUHHI OyTH BUBEICHI.

kim0 HaliMeHbIIe YUCII0 3yCTPIYaEThCs JeKiIbKa pas3iB, HeOOX1IHO BUBECTH
BCi MoK/MBI KoMmOinariil, mampukaam, 1 1 2 3,1 23 1,1 32 1T1al 1 3 2.

IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

INPUT.TXT OUTPUT . TXT

521 21
131025
152103
24935
25394
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3 3 3 3 3 3
5 5 5 5 5 5

10 10 10 10 10 10

3 3 3 3 3 3
5 5 5 5 5 5

10 10 10 10 10 10

& 3 & 3 3 &
5 5 5 5 5 5

10 10 10 10 10 10

Oy A
Posain 7. Hinepaanamn’1995

7.1 3aBaaHHs IIEPIIOrO TYPY

7.1.1 «¥YnakoBKa IIPSIMOKYTHUKIiB»

JaHo 90TUpU NPSIMOKYTHUKHU. SHAWITH HANMEHIIHI MPSIMOKYTHHUK, SIKH 1X
[TOKPHUBAE, TOOTO y AKOMY MOXKYTh PO3MICTUTHCS He IIEPEKPUBAIOYIN OUH OIHOTO
3ajani 9oTupu NpsAMOKyTHUKHU. [li7 HaliMeHITIUM MU PO3yMiEMO HIPSMOKYTHUK
HaWMEHIIO] TLIOTII].

CTopoHU BCiX YOTUPHOX IPSIMOKYTHUKIB ITIOBUHHI OyTH IapaJieJIbHUME Bil-
IIOBITHUM CTOPOHAM IPsIMOKYTHHKA, IO IX rnmokpusae. Mas. 1 306pakye mricTs
c1rocobiB CYyMICHOIO pO3TalllyBaHHS YOTHUPHOX HpAMOKyTHHKIB. Ili 6 mpukia-
JiB BUYIEPIYIOTH yCi MOXKJIMBI CTPYKTYPH, OCKIIBKHU Oy/Ib-sSKa iHIa MOKe OyTH
OTpUMaHa 3 JIeAKOI HaBeIeHOI [I0BOpoTaMu Ta,/abo BioOparKeHHsIMHU.

MoxKyTb icHyBaTH MOKPUBAIOYI MPSIMOKYTHUKU 3 PI3HUMU JIOBYKUHAMU CTO-
PiH, IO 38/I0BOJIBHAIOTE YMOBaM 1 MalOTh MiHIMaJIBHY IIIOITY. Br noBuHHI oTpu-
MAaTH! BCl Taki IPAMOKYTHUKH, IO ITOKPUBAIOTH 3a/IaHi.
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Bxigai mami Bxignwit daitn INPUT.TXT cKIaJa€ThbCs 3 YOTUPLOX PAJIKIB.
KoxkeH psifioK OIUCYE OJWH BUXITHUN MPAMOKYTHUK JIBOMA JIOAATHIMU IIJIUMI
YUCJIAME: JOBXKUHAME CTOPIH NMPSIMOKYTHHKa. KOXKHA CTOPOHA MPSIMOKY THUKA
Mag€ JOBXKUHY He MeHIe Hik 1 1 He OiyibIne Hizk 50.

Buxigmi gami Buxignmit daitn OUTPUT. TXT HOBUHEH MICTHTH Ha OJHUH Pd-
JIOK OimbIe, HiXK icHye po3s’saskis. [lepmmit psiiok MOBUHEH MICTUTH OTHE ITijIe
YHCII0: MiHIMAJIBHY ILIOILY HIyKAHOrO HpsiMOKyTHHKa (mixzazada A). Koxen 3
HACTYIHUX PSIJAKIB [MOBUHEH MICTUTH OJIMH PO3B’SI30K, ONUCAHWI YucJaMu P i
q — JIOBXKUHAMU CTOPIH IIYKAHOI'O MPSMOKYTHHUKA; [P I[bOMY IIOBUHHA, BUKO-
HyBaruch ymoBa p < ¢ (migzamada B). i paaku noBunHI OyTH BIODPSIKOBAHI
3a 3pPOCTAHHAM p; YCi BOHN MOBUHHI OyTH PI3HUMU.

Ilpukiaanm BXigHUX Ta BUXiTHUX JTAHAX

INPUT.TXT OUTPUT . TXT
12 40

23 4 10

3 4 58

45

7.1.2 «TopriBesbHI 3HMKKN»

B marasuni koxken toBap mae rminy. Hampukias, 1mina ojiHiel KBiITKH JOpPiBHIOE
2 ICU (ICU — Basmorni oxuauni indopMaTuku), a miHa OjHi€l Ba3u JOPIBHIOE
5 ICU. 106 tmpuBabutu GijabIIe TOKYI{B, MATa3UH BBIB 3HUKKH.

SHMKKA [TOJISATAE B TOMY, 0O TIPOaBaTh HAbIP 0JIHAKOBUX abo PI3HUX TO-
BapiB 3a 3HUKEHOI MiHOK. [Ipuknamu: Tpu keiTky 3a 5 ICU 3amicrs 6, abo aBi
Bas3u pas3oM 3 oxniero kpiTKoio 3a 10 ICU 3amicTs 12.

Hamumiite nporpamy, o o64Ymc/II0e HaMEHILY I[iHY, sIKy ITOKYIIellb MA€
CILIATUTH 3& 3aJaHi HOKynku. ONTUMAaJbLHUNA PO3B’A30K IIOBUHEH OYTH OTPH-
MaHWii 3a JOTOMOroI0 3HUKOK. Habip ToBapis, siknit Tpeba KyIuTH, He MOXKHA
JIOTTOBHIOBATHU HIUNM, HABITH AKIO O 1€ 3HM3MJIO 3arajbHy BapTicTh HabOpa.
J st onmcaHux BUINE IiH 1 3HMKOK HaWMEHIa IliHAa 3a TPU KBITKH 1 JIBI Basu
nopisuioe 14 ICU: nBi Ba3u i ojHa KBITKa IPOAAIOTHCA 38 3HUXKEHOIO IIIHOIO 34
10 ICU, i gBi xBiTKM — 3a 3BH4aiiHoo 1minoo — 4 ICU.

P 0 .0 00t Biiog

Bxigni mami  Bxiani gani micrarbes B asox daitnax: INPUT . TXT Ta OFFER . TXT.
[Mepmunii daiin onucye HOKynKu («KOMIUK 3 HOKyHKaMI/I»). Jpyrwuit daiir onucye
3HIKKU. B 000X (aitiax MiCTAThCS TIIBKHU I YUCTIA.
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[Iepmmmit pamox daitay INPUT. TXT MicTUTD KiTBbKICTD b Pi3HUX BHUIIB TOBAPY
B komuky (0 < b < 5). Koxken 3 HacTynHux b paixiB MiCTUTH 3HaYeHHA C, K
i p. Buavenns ¢ — ynikaabuuii Kog Tosapy (1 < ¢ < 999). Suauennsa k 3ajae,
CKIIbKYM OIMHUIb TOBapy 3Haxo uThesi B Komuky (1 < &k < 5). 3uaveHHs p
3ajia€ 3BuYaiiny (6e3 3umkok) niny oxuuuii Tosapy (1 < p < 999). 3sepnirsb
yBary, 1o 3arajJbHa KiJbKICTh b TOBapiB y KOIMHUKY MOXKe OyTH He OiabIme Hixk
5 X 5 = 25 OUHUIID.

Ilepmmmuit pagox daitry OFFER. TXT MiCTATD KiJIBKICTH S MOYKJINBUX 3HUKOK
(0 < s<99). Koxken 3 HACTYIHUX S PsJIKIB OLUCYE OJHY 3HUXKKY, BUBHAYAIOUN
Habip ToBapiB i 3arajibHy BapricTh Habopy. Ilepire 4mciio n B TaKOMY pPSKY
BU3HAUAE KIIBKICTh pi3HuUX BUjiiB ToBapy B HaOopi (1 < n < 5). Hacryuni n nap
quces (¢, k) BKa3yiorTh, 0 k OJUHUIL TOBAPY 3 KOIOM ¢ BKJIIOUYEHI 10 HabOpy
s 3amkky (1 < k < 5,1 < ¢ < 999). Ocranie 9ucjio B PsJIKY P BU3HAYAE
3uuzkeny Bapricts Habopy (1 < p <9 999). Bapricrs nabopy Memrie cymMapHOl
BapTOCTI OKPEMUX OJIMHUIIL TOBapiB B HAOOPI.
Buxiai gani  3anumirs 1o suxignoro dgaitry OUTPUT . TXT oJUH PI0K 3 Haii-
MEHIIIO0 MOXKJIMBOIO CYMapHO BapPTICTIO MOKYIIOK, 33/IaHUX Y BXiIHOMY (baiii.
Ilpukiaana BXigHUX Ta BUXITHUX JTAHUAX

INPUT.TXT OFFER.TXT OUTPUT . TXT
2 2 14

732 17365

825 2718210

7.1.3 «Kuienr i cepBep»

€ 1Ba KOpuCTyBada, y KOXKHOTO 3 sIKUX € KoMir'torep. Komi'torepu imeHTudi-
Kytorbest iMenamu: CLIENT(1) ta CLIENT(2). [Ba komiriorepa IinkjrodeHi 1o
onHOro abo Gisbine npunrepis 3 imenamu SERVER(1), SERVER(2), Tomo. Ipyk 3
000X KOMIT'IOTEPIB MOYKe BUKOHYBATHUCH TIMLKHU mToCioBHO. 11106 ckoopmmHyBa-
TH B3a€MO/IIF0 KOMIT' FOTEPIB 3 IPUHTEPOM BUKOPUCTOBY€EThCst 00’ekT SEMAPHORE
(cemadop).

O6’eKT SEMAPHORE Koxken npunTep Mae ceMadop, 10 BiIHOCHTHCS 10 HBO-
ro. Cemadop 3HAXOIUTHCs B OJHOMY 3 cTaHiB: S1 abo S2. Ko npunTep BlibHUI
JUIst IPYKY, cemadop 3uaxouTbesd y crani S1. Kousn npunTep ApyKye, cemadop
3HAXOJINTHCS Y CcTaHi S2.

Cemadop MoKe 3/HCHIOBATH JIBA THUIIH [IEPEXOJIB Mi2K craHamu S1=-S2 Ta
S2=S1. KoJin KopucTyBad HaJCHJIA€ KOMII'IOTEPY 3aBIAHHS JIJIsI JIPYKY, KOM-
w'orep Hajcmwiae cemadopy moBimomienns Are_you_open?. dAxmo cemadop
3HaXONUThCd y crami S1, To #oro craH 3MmiHIOEThCs Ha S2, Ta cemadop Ha-
cuiae noBijomieHHst Open TOMYy KOMII'IOTEpY, SIKWil HAJIC/IaB IOBIIOMJIEHHSI
Are_you_open?. ko cemadop 3HAXOAUTHCS y cTaHi S2, TO BiH OBEpTAE MOBI-
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nomytersa Closed. Ilics 3aBepineHts ApyKy TPUHTED HAJICUIAE TTOBITOMJICHHS
Ready cBoemy cemadopy. Ilicis orpumanns nosimomienus Ready cemadop 3mi-
HIOE CBiff cTtan Ha S1.

Twun o6’ekTy SEMAPHORE B moxymenti 1 (Documentation 1) Bu 3maiime-
re crenudikario tumy 06’ekry SEMAPHORE. Crnenudikariisi MiCTUTD MOXKJIUBI
inenTudikaropu Ta cran o6’ekry SEMAPHORE, ciucok npuopureris (Priority
list) piarpamy 3’enmans (Communication diagram), miarpamy epexojy crais
marpamy (State transition diagram), nponemypu npuitomy miarpamy (Receive
procedures) jig nosigmomienn: Ready Ta Are’'you'open?. B mpoueaypax Receive
procedures onucano, sk cemadOop BiIKJINKAECTHCA HA TOBIIOMJICHHSA.

Cuucok npuopureris (Priority list) Heo6xigauii, TOMy 110 IOBIIOMJIEHHS, 110
OTPUMYIOTHCS ceMadOpPOM OIHOUACHO, MOXKYTh OyTH 0OpOO/IeHI TIIHLKN TOC/Ti-
nosHo. Crmeok npuopureris (Priority list) B mokymenti 1 BKasye, HalpUKIIa,
10 KOKHe ToBigoMteHHst SERVER Mae 61/1bIT BUCOKUI IPUOPUTET, HizK TIOBIOM-
senast CLIENT, a moBimomutenast SERVER(2) 6isibinn BUCOKUiA, HiXK ITOBIIOMJICHHST
SERVER(3).

Twum 06’ekTy CLIENT B gokymenti 2 Bu 3Haiigere cuenudikalio THiry oo’-
exkTy CLIENT. O6’¢kr Tumy CLIENT 3HAXOIUTHCS B OJHOMY 3 TPbOX CTaHIB: SA,
SB a6o SC. Kiient 3naxoanThbes B cTani SA, gKINO Meil KIEHT He 3BEPTAJICS 10
cepBepa i cepBepu He JIPYKYIOTHh 3aBJaHHS Jjsd 1boro Kiienty. Kiient 3naxo-
JUTHCSA B CTaHi SB, SKIMO BiH XO0Ye OTPUMATH JOCTYII JIO CepBepa, HO HE MOYKE
(KJII€HT MOXKE OTPUMATH JOCTYII JI0 CepBepa JIMIIE 3a JOHOMOron cemadopy).
Kuient 3naxonurbesa y crani SC, KO cepBep BUKOHYE 3aBJIAHHsA HA JAPYK IS
JaHOTO KJIIEHTA.

O06’ekr CLIENT mozke 3MiHIOBATH CTaH TphoMa criocobamu: SA=-SB, SB=-SC,
SC=SA

Kosn 06’exkt CLIENT 3HaxX0auThCs B craHi SB, BiH MOYXKe OTpUMAaTH IIOBiIOM-
nerrs Closed Bim cemadopy. Ilicas oTpuMaHHS IHOTO MOBITOMICHHS KJIIEHT
ouikye Ha IpoTa3i mepioxy Waiting_Period, mepes TuM, sIK 3HOBY HaJliC/IaTH
cemadopy mnosimomienus Are_you_open?. Komu cemadop najcmiae KIieHTY
noBijjomsieHusa Open, 1eil KJIi€HT 3MiHIO€ cBiif ctan Ha SC Ta OJHOYACHO HAJI-
CUJIa€ 3aBJIaHHS Ha JIDYK CepBepy 3a JOTOMOroio nosijgomseHus S_Job. ITicisa
3aBepIIeHHs pOOOTHU CepBEP OJIHOYACHO HAJCHUJIAE JIBA MOBIJIOMJICHHS: TTOBiIOM-
sennst Ready cBoemy cemadopy i moBimomienus C_Ready 06’exty CLIENT. Ilicoa
poro 06’ekT CLIENT 3Mminioe cBiii cran 3 SC Ha SA.

IIpunTepn MoXKHA BBaXKaTH i/leaJbHIMU, TOOTO BOHHM 3aBEPIIYIOTH KOXKHE
3aBJaHHA Ha APYK. Hampukira i, HIKON He 3aKiHIyETHCS TATIIP.
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Communication (3’eananfasi) B nokymenti 3 Bu 3Haiinere B jiarpa-
Mmi crpykrypu 3'ensanb (Communication Structure Diagram) sei tunu nosi-
JIOMJICHD, SIKI MOYKYTb IIEPECHJIATUCH MK PI3HHUMH THIIAME 00 €KTiB. ¥ CIHCKY
nosigomiens (Message List) Bu suaiimere crenudikaiiio KOXKHOTO THILY OBi-
nomterHsd. Koxkuae moBimomments mMae imenTmdikaTop, iM’a BiampaBHuka, iM’s
oJIepKyBada Ta, B JIEIKNX BUITQJIKAX, SKICh 3MICT.

Komu BiampaBHuK y MOMEHT 1acy t HaJCUIAE TOBIIOMJIEHHS 3 imeHTHdiKa-
TOpPOM A, TO 0OJIepKyBad y MOMEHT dacy t + 1 Oyze 06po0sTH OB TOMIICHHS 3
BUKOPHUCTAHHsSIM Iporelypu Receive Procedure 3 im’sim A.

Ko AekinbKa BiITpaBHUKIB y MOMEHT Jacy t HAICHIAIOTH OB IOM/IEHHS
OJTHOMY 1l TOMY 2K OJIEPZKyBatdy, TO OJ€PKyBat 00pobJIsIe yCi 1Ml oBiTOMIEHHS B
MOMEHT ¢+ 1 B TOMY 2K MODPSAJIKY, B IKOMY BiIIIPABHUKN PO3TAIIOBAHI ¥ CIIMCKY
upuopureris (Priority List) manoro omepxKysada.

Ilinzamaya A B nouarkosumit Moment wacy (¢ = 0) jiokaibHa Meperka 3a1a-
€THCS HACTYITHUME 00’ €KTaMMU:

e Object: CLIENT(1), Client.State=SA,
Waiting_Period—=2, Number_of_Servers=1

e Object: CLIENT(2), Client.State=SA,
Waiting_Period—1, Number_of_Servers—1

e Object: SERVER(1)
e Object: SEMAPHORE(1), Semaphore.State=S1

V wiit Mmepexki Oysu Ha icIaHl, 30KpeMa, HACTYIIHI [TOBIIOMJ/IEHHSI:

e B MomeHT ¢ = 1: CLIENT(1) majiciaB moBiioMyIeHHS 3 imeHTH(IKATOPOM
Are_you_open?;

e B MomeHT ¢ = 2: CLIENT(2) mazicias mosimomirenus 3 imentudikaropom
Are_you_open?;

e B MoMeHT t = 4: SERVER(1) majicias moBijoMieHHs 3 ineHTHdIKATOPOM
Ready;

e B MomeHT ¢ = 5: CLIENT(1) mazicias mosimomirenus 3 imentudikaropom

Are_you_open?.

Y nokymenti 4 st 06’extiB SEMAPHORE(1), CLIENT(1) Ta CLIENT(2) y Bu-
DJIsiIi TabJIuI PO3KIaILy 0 MOMEHTY t = 6 BimoOpazkeHo, sKi MOBiTOMIEHH
00’eKTU HAJCUJIAJIH, sIKI [TOBIIOMJIEHHST 00’€KTH OTPUMYBAJIM, 8 TAKOXK Y SKUX
craHax 06’eKTH 3HAXOIATHCs, D0 B sIKi CTaAHU BOHU IEPEMIILIN.
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ITuramusa A.1 Illo TpamuThes, SKIIO y JOIOBHEHHS K BHUINECKA3AHOMY Y
MoMeHT 4acy ¢t =4 06’ekt CLIENT(1) orpumae nosinomienus C_Job?
BanmumiTh CBOIO BIANOBIAL y HOKyMeHTi 5 (BIIIOBiAb CKiIagaiiTe 3rijHo 1o-
KyMeHTy 4)
ITuramusa A.2 Illo rpamuTbes, SKIO B JONOBHEHHs K BUIIECKA3aHOMY B
MOMeHT ¢ = 4 06’exr CLIENT(2) orpumae nosijijomiienust C_Job 3aMicTb 00’€KTY
CLIENT(1)?
BanmumiTh CBOIO BIANOBIAL y HOKyMeHTi 5 (BiIIOBiAb CKIagaiiTe 3rijHo 1o-
KyMeHTy 4)
Ilurtanaga A.3 3anosnits B J10KyMeHTI 4 TaGIUIIO PO3KIALY 0 MOMEHTY
t = 13 BKJIIOYHO, AKIIO BiJIOMO, IIIO:

e B MomeHT t = 8: SERVER(1) masjicias nosigomitenus 3 imenrtidikaropom
Ready;

e B MoMmenT t = 10: CLIENT(1) orpumas nosigomiienus 3 inmentudikaropom
C_Job; B momenT ¢t = 12: SERVER(1) mamicsiaB nosigomirenns 3 imenrudi-
KaTopoM Ready.

Ilinzagaya B Posrignemo posmupeny JoKaabHy Mepexky. Temep BoHa
BKJIFOUaE /1Bl napu semaphore-server: (SEMAPHORE(1), SEMAPHORE(2), SERVER(1),
SERVER(2)).

st koxkuoro o6’ekry CLIENT 3madennst Number_of _Servers mopisuioe 2.
st TOro 106 BUKOPUCTOBYBATH OOWABA IIPUHTEPH, HEOOXITHO BHECTH 3MIHU B
onmcanus 06’ekty CLIENT, sike HaBeene B oKyMenTi 2. B mokymenti 6 naseemi
3MiHEHi ITporneypu mpuitomMy moBiioMyIeHs Wait ta C_Job, a TaKOXK ONUC CTaHIB
06’ekTiB B MoMeHT ¢ = (.

3 BpaxyBaHHSIM CKa3aHI'Or0, Y BKa3aHi MOMEHTH Yacy 00 €KTH MPUIIMAIOTDH
HACTYIIHI ITOBIJIOMJIEHHS:

e B MomenT t = (: CLIENT(1) orpumaB moBimomiienus 3 imentudikaropom
C_Job Bij KOpuCTYBaya;

e B MomenT t = (: CLIENT(2) orpumas mosimomiienus 3 imentudikaropom
C_Job Bij| KOpUCTYBaua;

e B MoMmeHT t = 4: SEMAPHORE(1) orpumaB moBijloMieHHs 3 iieHTHdIKATO-
poMm Ready.

IIo TpanuTbes B 3aaHiit pO3IMUPEHii MepezKi PN BKa3aHUX 3MIHAX Y OIHUCI
06’ekty CLIENT? ObepiTh BipHY BiIIIOBi/Ib 3 HABEIEHUX Y JIOKYMEHTI 6 BapiaHTiB.
Ilinzamagya C 3’acysasocd, mo saificaeni y migzagaqi B smiam y onmc 06'-
ekTy CLIENT € HeedpeKTUBHUMHU jisi POIIUPEHHOI MepexKi 3 OLIBII HiK OJHOIO
napoio semaphore-server.
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ITurannsa C.1 Buecru sminu B omuc 06’exry tumy CLIENT (em. mokyment 2)
Tak, 106 PO3IIUpeHa JoKaJbHa Meperka 3 Mmi3agadn B 3 OLIbII HiXK OJIHOIO
naporo semaphore-server morjia pyHKIIHOHYBATH HACTYITHUM YHHOM:

e O06’exkr CLIENT(i) Mir BUKOpHUCTOBYBaTH Oy ib-sIKi CepBEpH y MepexKi, mpu
[IbOMY B KOYKHHUII MOMEHT YacCy BiH IIOBUHEH MaTW He OLJIbIIe OJHOIO 3aB-
JIaHHSI, 1[I0 BUKOHYETHCsI. KoXKHE 3aBIIaHHsl JIPYKYEThCs JIUIIE OJIUH Pas.

e O0’exr CLIENT(i) Hacusae mosiomiaenns 3 igentudikaTopom
Are_you_open? sekinbkoM cemadopaM JIOKU BiH He OTPUMAE ITOBiIOMIIe-
unsi Open 4u He OTpUMAaE Bu3Ha4UeHe /i JaHoro o6’ekry CLIENT moporosy
KlibKicTb noBigomienab Closed (auB. HOKyMeHT 3).

o Koum 06’exkt CLIENT(i) orpumye BimmoBinny kinbkicts Bigmosigeit Closed
BiH ouikye Ha IpoTA3i nepiony wacy Waiting_Period, micias 9oro 3HOBY
po3cmitae cepil moBiomyeHb Are_you_open?.

SanumiiTs ¢Biif po3B’A30K B JIOKYMEHTI 7.

ITurannga C.2 3wuinits onuc Tumy 06’ekry CLIENT Tak, mo6 o6’ekt CLIENT (i)
MIr' MaTH TAKOXK JIeKiJIbKa 3aB/aHb, 1[0 BUKOHYIOTHCS OJHOYACHO PI3SHUMH Cep-
Bepamu. OjiHAaK, KiIbKICTb 3aBJaHb Ha JpyK y 00’ekry CLIENT(i) He moBuHHO
nepesuinyBary 3HadeHHs CLIENT(i).Job_Maximum. 3amumiTs cBiii po3B’430K y
JIOKYMEHTI 8.

Hokyment 1 Object type: SEMAPHORE

Possible identifiers: SEMAPHORE(1),SEMAPHORE(2),. ..
State: $1,52; initial state is S1
Priority List: SERVER(1),SERVER(2),. .. ,CLIENT(1),CLIENT(2). ..

Communication Diagram
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Are_you_open?(CLIENT(i),SEMAPHORE(j))

Open(SEMAPHORE(i), CLIENT(j)) Closed(SEMAPHORE(i),CLIENT(j))

State Transition Diagram

T

Ready(SERVER(i), SEMAPHORE(j))

Receive Procedure

procedure Are you open?(Client,Semaphore)
begin

if State = S1

then State « S2

Send("Open(Semaphore,Client)")

else

if State = S2

then Send("Closed(Semaphore,Client)")
end

procedure Ready(Server,Semaphore)
begin

State <« S1
end
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HokymenT 2 Object type: CLIENT

Possible identifiers: CLIENT(1),CLIENT(2),CLIENT(3),. ..
State: SA,SB,SC; initial state is SA

Priority List: CLIENT,SERVER(1),SERVER(2),. ..,
SEMAPHORE(1),SEMAPHORE(2). . ., USER(1),USER(2).. ..
Countdown: {t | t € N}; initial value is 0

Waiting Period: {t | t € N and ¢ > 0}

Semaphore Index: {i | i € 1,2,...,Number of Servers}

Number_ of Servers: {i | i € Nand i > 0}

Communication Diagram

C_Job(USER(i),CLIENT(j),DOCUMENT(k)) Try_later(CLIENT(i),USER(j),EXPLANATION)

A J A J
\

A

State Transition Diagram

S_Job(CLIENT(i),SERVER(j),
DOCUMENT(K)) @

C_Ready(SERVER(i),CLIENT(j))
Ny J

T
T Are_you_open?(CLIENT(i),SEMAPHORE(j)) T

=

ait(CLIENT(i),
CLIENT(i))

\

Open(SEMAPHORE(i),CLIENT(j)) ¢ Closed(SEMAPHORE(i),CLIENT(j))

Receive Procedure

procedure C_Job(User,Client,Document)
begin
if State = SA
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then State «+ SB
Send("Are you_open?(Client,
SEMAPHORE(Semaphore Index)"))
else
if State = SB
then Send("Try later(Client,User,
Client_is_busy"))
else
if State = SC
then Send("Try later(Client,User,
All_Servers are busy"))
end

procedure Open(Semaphore,Client)
begin
if State = SB
then State « SC
Send("S _Job(Client,Server,
Document)")
end

procedure Closed(Semaphore,Client)
begin
Countdown «— Waiting Period
Send (" Wait(Client,Client)")
end

procedure Wait(Client,Client)
begin

Countdown « Countdown - 1

if Countdown > 0

then Send("Wait(Client,Client)")

else Send("Are you open?(Client,

SEMAPHORE(Semaphore Index)"))

end

procedure C_Ready(Client,Client)
begin
State «— SA

43
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end

HdokymeHnt 3

S_Job

Message List (i,j,k € N)

C_Ready

Pozmain 7. Hinepaarmn’1995

USER

C_Job Try_later

CLIENT

Are_you_ready?
Closed

SEMAPHORE

Ready

SERVER

identifier sender receiver content
Are_you_open? CLIENT(i) SEMAPHORE(j) -

C_Job USER(i) CLIENT()) DOCUMENT (k)
C_Ready SERVER(i) CLIENT(j) -
Closed SEMAPHORE(i)  CLIENT(j) -

Open SEMAPHORE(i)  CLIENT(j) -

Ready SERVER(}) SEMAPHORE(j) -

S_Job CLIENT(i) SERVER()) DOCUMENT (k)
Try_later CLIENT(i) USER()) -

Wait CLIENT(i) CLIENT(j) EXPLANATION

dokymeHT 4

Question A.1

What would happened if CLIENT(1) receives
a message "C_Job"at time 47
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Question A.2
What would happened if CLIENT(2) receives
a message "C_Job"at time 47

HdokymeHnt 5

time

ST W NN = O

EN|

10
11
12
13

SEMAPHORE(1)
received State/ sent
messages Transition | messages
S1
S1
Are_you_open? S$1—S2 Open
Are_you_open? S2 Closed
S2
Ready $2—S1
Are_you_open? S$1—S2 Open
Are_you_open? S2 Closed

45
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time

T W N = O

© 0 N O

11
12
13

+
é.
© 00 N O Uk W N = O o0

_ = = e
w N o= O

HdokymeHnt 6

Pozmain 7. Hinepaarmn’1995

CLIENT(1)
received State/ Count- sent
messages | Transition | down messages
SA 0
C_Job SA—SB 0 Are_you_open?
SB 0
Open SB—SC 0 S_Job
SC 0
C_Ready SC—SA 0
C_Job SA—SB 0 Are_you_open?
CLIENT(2)
received State/ Count- sent
messages | Transition | down messages
SA 0
SA 0
C_Job SA—SB 0 Are_you_open?
SB 0
Closed SB 0—1 Wait
Wait SB 1—0
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47

The changed Receive Procedures: C_Job and Wait

procedure C_Job(User,Client)
begin
if State = SA
then State < SB
for Index«1 step 1 until Number of Servers
Send("Are you open?(Client, SEMAPHORE(Index)"))
else
if State = SB
then Send("Try later(Client,User,
Client is_busy"))
else
if State = SC
then Send("Try later(Client,User,
All_Servers are busy"))
end

procedure Wait(Client,Client)
begin
if State = SB
then Countdown«Countdown - 1
if Countdown > 0
then Send("Wait(Client,Client)")
else
if Countdown < 0
then Countdown « 0
else for Index«—1 step 1 until Number of Servers
Send("Are you open?(Client, SEMAPHORE(Index)"))
end
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At time O the situation in LAN is as follows:

Object: CLIENT(1), Waiting_Period—=2, Number_of_Servers=2, Client.Sta-
te=SA

Object: CLIENT(2), Waiting_Period—=1, Number_of_Servers=2, Client.Sta-
te=SA

Object: SEMAPHORE(1), Semaphore.State=S1

Object: SEMAPHORE(2), Semaphore.State=S1

As the following the following messages are received:

At time 0: CLIENT(1) receives a message C_Job of a user.

At time 0: CLIENT(2) receives a message C_Job of a user.

At time 4: SEMAPHORE(1) receives a message Ready.

What happens in the extended LAN according to the changed object CLIENT?
Mark the correct answer.

(a) The print job of CLIENT(1) will be printed both on SERVER(1) and
SERVER(2). The print job of CLIENT(2) will not be printed.

(b) The print job of CLIENT(1) will be printed once on SERVER(1). The
print job of CLIENT(2) will be printed once on SERVER(2)

(c) The print job of CLIENT(1) will be printed once on SERVER(1). The
print job of CLIENT(2) will be printed once on SERVER(1)

(d) The print job of CLIENT(1) will be printed once on SERVER(2). The
print job of CLIENT(2) will be printed once on SERVER(2)

(e) The print job of CLIENT(1) will not be printed. The print job of CLI-
ENT(2) will be printed on SERVER(1) and SERVER(2)

CroMmuii Ta BOCBMUiT JJOKYMEHTH MICTSTh TOPOYKHI GOPMHE JIJIsT 3AII0OBHEHHS
YIaCHUKOM OJIIMITia IH.

7.2 3aBaaHHsI JIPYroro Typy

7.2.1 «CioBecHa rpa»

CuioBecHi irpu momyssipai BJoMa Ta Ha TejgebadeHni. Y HaAMIOMy BapiaHTi rpu
KOXKHA JTiTepa MAae€ IiHy, i BU MOBUHHI CKJIACTU 3 JITEP OJIHE IU OiIbIIe CJiB, II0
JIAIOTh MaKCUMaJbHY CyMapHy BapTicTh. /1o TUX mip, JIOKU 116 MOYKJIUBO, BU TIe-
pebupageTe yci BioMi BaM CJIOBa, 1HOJI IIEPEBIPSIFOYN IIPABOIINC, 1 00paxoBy0OIn
IX BApTOCTi. 3PO3yMiJIO, IO 1€ Kpalle pOOUTHU 3a JOIMOMOTOI0 KOMII'IOTEPA.

Hanu tinu sivep (qus. mMad. 1), criucok anrsiiickux ciis i Habip Jitep. 3ua-
HIITH ¥ CJIOBHUKY CJI0Ba a0O0 MMapH CJIiB, 3 HAMOLIBIIO CyMapHOIO BAPTICTIO, sIKi
MO2KHA, CKJIACTHU 3 33/[aHOT0 HAOODY JITep.
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Bxigni mani Bxignwit daiin INPUT.TXT MIiCTUTH OJMH PSJIOK 3 MAaJleHb-
KUMU JATHHCbKUME JiTepamu (Big a jo z) — gomycrumi Jirepu. Psiiok mi-
CTHUTD BiJ] TPHOX 7O CIMU JITEp BKJIIOYHO Y JOBIIbHOMY TTOPSaKy. Paiti-caoBHIK
WORDS . TXT micturp e Oisbire mizk 40 000 caiB. B kinmni mporo dairy 3naxo-
JIUTHCS PAJOK 3 EIUHAM CUMBOJIOM . (Kpanka). KoxKHuil 3 HACTYHHUX PAIKIB
MICTHUTB CJIOBO, IO CKJIAJIAETHCS BiJl TPHOX JI0 CIMU MAJIEHbKUX JIATUHCHKUX JIi-
tep BKJOYHO. CJioBa B daiijii BHOPIIKOBAHO 3a aadaBiToOM.

Buxiami gami B nepmmuit psajgok suxignoro dgaitiry OUTPUT. TXT Bala mnpo-
rpaMa I[OBUHHA 3allucaTh HANOLIbILy MOXKJ/IMBY CyMapHy Bapricrsb (mizzaja-
ya A), a y HACTYIHUX Dsijikax — lepejiuuTu yci gomyctumi cjosa i/abo napu
ciiB 3 cinosauka WORDS.TXT 3 Takoio Bapricrio (migzagada B). Koxue cioso
9y mapy CJIiB Tpeba BUBOAUTH BUBOJITH y OKPEMOMY psiliKy. BukopucroByiite
minm Jitep 3amaHi Ha Mas. 1. AKImo 3 3aanux JTiTep MOXKJINBO CKJIACTH MTapy, I
CJTIOBa, TIOTPIOHO BUBECTH, BiJOKPEMUBINH X mMpoiryckoMm. He moBToproiite mapum;
HAIIPUKJIA/I, rag prom i prom rag — oxna mnapa. Bona moBunna OyTu BUBeIeHA
OJIH Pa3.

IIpumitka ®@aiis WORDS. TXT He MiCTHUTH CJIiB, IO TOBTOPIOIOTLCS. BykBa He
MOXKe 3yCTpidarucst y oOpaHOMY CJIOBI 94U mapi CJIiB OLIbINy KUIBKICTH pasis,
uik y daitai INPUT.TXT. CiioBO MOYXKe yTBOPIOBATH Mapy came 3 CO0OIO.

Ilpukiaana BXimHUX Ta BUXITHUX JTAHAX

WORDS . TXT INPUT.TXT OUTPUT . TXT

profile prmgroa 24
program program
prom prom rag
rag

ram

rom
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[ ] Q [ ]
NN
o/ NN

Ha pucynky 300pakenuii mpuk/iaj MaaHy BY/IUIb Jjid roHkn. Bu Gadure
TOYKH, 1o noMmiveni unciaamu Big 0 1o N (e N = 9), a Takox cTpinku, Imo
criostyaaroTh 1x. Touka 0 € craproBoto; Touka N — dinimaow. CTpiikaMmu mpe/-
CTaBJIEH] BYJINIIl 3 OHOCTOPOHHIM PYyXOM. ¥ YaCHUKH TOHKHU HEPEMIITYIOThCS Bill
TOYKH JIO TOYKHM IO BYJIHUIEOM TLIHKHA y HAIPAMKY CTPiIoK. B KoxkHii TowI
yIaCcHUK TOHKHU MOXKe 00paTn OyIb-sIKy 3 CTPLIOK, IO BUXOJATH 3 Hel.

HaszBemo mran BysuIhb rapHuM, sIKIIMO BiH Ma€ HACTYITHI BJIACTUBOCTI:

1. Koxma ToUka mIaHy MoxKe OyIu JOCATHYTa 3 CTapTy.
2. Qimimt Moxke OyTH JOCATHYTUH 3 OYIb-AKOI TOUKHU ILJIAHY.

3. Hemae cTpiiok, Mo BUXOJSTH 3 (DiHIMLY.

s mocarnenss hiHinmy yaacHUK He 30008’ I3aHUi TPONRTH Uepe3 yci TOUKH.
OpHak fesiki TOYKM HeMOXKJIMBO 06ifiTu. Hassemo ix Hemunyunmu. B npukiia-
ai takumu € touku 0, 3, 6, 9. JLa 3a/1aHOTO TapHOTO TJIAHY Ballla IIporpamMa
HNOBUHHA BU3HAYUTH MHOXKUHY HEMHUHYYUX TOYOK (38 BUKJIOYEHHAM CTAPTY 1
dinimy), gki nosunsni Biasinaru yci yuacuuku (migzagada A). [Tpumnycrumo, 1mo
TOHKA TTOBUHHA MTPOBONTUCS Ha, MPOTA3i JIBOX MOC/TiTOBHUX aHIB. s 1miel il
IJTaH TOBUHEH Oy TH pO30UTHIl Ha JIBA TAPHUX ILJIAHM, IT0 OTHOMY Ha KOYKEH JIeHbD.

B nepmuii nenb craprom € Touka 0, a dinimeM € geska mowka po3bumm.s.

Y apyruit IeHb cTapT 3HAXOAUTHCS y I TOYI Po30UTTs, a (IHIIT 3HAXOMUTHCS
y touri N. /I 3a1aH0TO TApHOTO TIIAHY Ballla MPOrpaMa MOBUHHA BU3HATATH
MHOXKHMHY yCiX MOXKJIMBHUX TOUOK po3burrd (migzazada B). Touka S € Toukoro
posburTa it raproro mwirany C, akimo S Bigpizasgerses Big crapry i dinimy C,
i IJIaH PO3IIJISEThCS Ha JBa FAPHUX IJIAHK 0e3 3arajlbHUX CTPIJIOK 1 3 €IMHOIO
3araJibHOIO TOYKOIO S. B mpukiai TOYKOI0 po3OUTTS € TOYKa 3.
Bxingnai gani B daitni INPUT.TXT onucanuii rapHuii ImiaH, Mo MICTHThL He
6imbine 50 To4oK, i He Oisbire 100 crpinok. B daiin suaxomurnes N + 1 psaaok.
Ileprmi N psiakiB MIiCTSTBH KiHIEBI TOYKU CTPLIOK, IO BUXOJATH BiAIOBIIHO 3
touok Bijg 0 m0 N — 1. Koxkuunit 3 nux psakiB 3akiHIyeTbcs ducjaom -2. B
OCTAHHBOMY PSIIKY MICTUTBCsI 9UCJIO -1.
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Buxigmi mani Bama nporpamva IoBUHHA 3andcyBaTi JBa PAIKH B ail
OUTPUT. TXT. Ilepmuii psiiOK MOBUHEH MICTUTU KiTbKICTH HEMHHYYHUX TOYOK B
3a[aHOMY ILIaH], MIiC/I 90T0 B TOMY 2K PsiJIKY IOBUHHI 3HAXOIUTHUCS HOMEPA, IIX
TOYOK y Oyib-sikoMy nopsiKy (migzagada A). JIpyruii psjaoK NOBUHEH MiCTHTH
KUIBKICTH TOYOK PO3OUTTS B 3aJaHOMY TLIAHI, 38 IKUM B TOMY 2K PSIKY TOBUHHI
PO3MIIILyBATUCS HOMEPA IUX TOYOK Yy OyIb-saKOMY HODsiKy (mizzazada B).
Ilpukiaana BXigHUX Ta BUXITHUX JAHAX

INPUT.TXT QUTPUT.TXT
12 -2 236
3 -2 13
3 -2
54 -2
64 -2
6 -2
78 -2
9 -2
59 -2
-1
7.2.3 <«/Iporm u BUMuKaum»
b [1e] o 1
. - 2
o 3
- - |

Ha wmaur. 1 306pazkeno kabesib, 0 MiCTUTH 3 APOTH, SKi CIIOIYJaI0Th KiHII
A rta B. Ha kinmi A 3HaX0AuThCs TPU JAPOTH, IO IPOHYMepoBaHi yucjamu 1, 2
i 3. Ha xinmi B apota criojydeHi 3 3aHyMEPOBAHUMHI BUMHUKAYMAMU: JIPOTH 1 Ta
3 CIOJIyYaloThCs 3 BUMUKAYEM 3, & JIPIT 2 3 BUMHKadIeM 1.

B zarasbHoMy BuIaJKY, Kabeib cKiIajaerbes 3 m aporis (1 < m < 90),
[IpOHyMepoBaHuX Ha Kinui A gwmciaamu Big 1 mo m. Koxkuuit apor crosydae-
ThCd PIBHO 3 OJHUM BUMHKadeM. K KOXKHOMY BUMHUKAYY INIXOJUTH HYJIbHOBA,
abo OisbINa KiJIBKICTh JIPOTIB.
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Bumipu Hamummits nporpamy, ska 3a J0OIOMOrOI0O JEKIJIbKOX MUTAHb BU3HA-
Jag, dKi JIPOTU 3 SKUMHM BUMUKaYaMu criojrydeni. KoykHnit BUMUKad MOXKe 3Ha-
XOIUTHUCS B OJHOMY 3 JIBOX CTaHIiB: Bij abo crojydae ApoT (BUMHKAY BKJIIOYeE-
Huil), a60 pospuBae (BUMUKAY BUKJIIOUEHUH). B noyaTKoBHi MOMEHT 4Yacy BCi
BUMUKAYl BUKJIIOUYeHi. B mporeci BumipiB mpoBoa mMoxke O6yTu mepeBipeHuii 3a
JIOIIOMOTOIO Iiyna P: Iyl CHOJyYa€bThCA 3 IPOTOM, IO TECTYETHCS, 1 JIAMIIO-
9Ka L 3aropaeThes B TOMY 1 TIIBKU B TOMY pa3i, KO el IPOT CIOIYIeHHTH 3
OJIHAM 3 BKJIIOUEHUX BUMUKAYIB Ha KiHIl B.

[Iporpama nmoBuHHA MPAIIOBATH y [1aJI0TOBOMY PEXKUMI, IIPU IIbOMY BBE/IE-
HHs 1 BUBEJIEHHS 3/1IiCHIOIOTCsl Yepe3 cTangapThi npuctpol (standard input i
standard output BiJIIOBIJ[HO), SIKUMU 110 3aMOBUYEHHIO € KJaBlaTypa Ta eKpaH
MoHiTOpy. Ha movuarky mporpama 394uTye OJMH PsAJIOK, IO MICTUTh KLIBKICTb
poBoJiiB m. /layi BOHA TOCJIOBHO BUBOJMTL KOMAHJIM, SKi OyBalOTb TPHOX
BUJIIB.

Komanjia 3a/1a€Tbcst B OKPEMOMY DSIJIKY 1 MOUMHAETH 3 iMeHI KOMaHIUd —
3aryiaBHOl OyKBHU JaTuHCHKOrO ajidasity: T (Test a wire — nepesipuru jpit),
C (Change a switch — 3miniTu cran BuMukada) i D (Done — kinenpb po6orn). 3a
KOMaH0I0 T BKa3y€ThCd HOMED JPOTY, 38 KOMaH00 C — HOMEp BUMHUKAYa, 33
KOMaH[010 D — pe3ysbrar poOOTH IPOrpaMu — CIIHCOK 3 171 HOMEPiB BUMUKAIEd,
B AKOMY i-HMil €JIEeMEeHT 3aJ[a€ HOMED BUMUKAYa, JI0 AKOTO IPHUEIHYETHCI APIT 3
HOMEPOM 7.

Ilicaa Bumaqai komamna T abo C mporpamMa MOBUHHA 3YUTATH PAJOK, IO Mi-
CcTUTh BiAnOBiAb Ha el 3anur. Ha samur T Bugaerbes Bianosias Y (Yes —
Tak), sKmo Jgaminodka L 3aropinacs, i simnosine N (No — Hi) y nporusexHo-
My BunaJKy. 3anuT C 3MIHIOE€ CTaH BiJIITOBIIIHOIO BUMHMKAYa, HA IMPOTUJIEIKHUI.
Ha xomanmy C Bumgaerbes Bianosigs Y (Yes — Tak), gKmio HOBE MOJIOXKEHHS
BUMMKAYa — <«BKJIOYeHuit» , 1 Bignosigs N (No — Hi) saxino nose mosoxeH-
Hs BUMHKAYa — «BUKJIOUEHMT>. Biamosias Ha komanmay C BUIAETHCA TIILKHA Y
AKOCTI miaTBepkennsa. Ha komanay D BiAmOBiabL He BUIAETHCS.

Bamma nporpama moBuHHa BUBOJIUTH ITOC/IIOBHICTE 3 He Olibire Hik 900
KOMAH/[, OCTAHHBOIO 3 sIKHX € KOMaHa D, 110 MiCTUTH 3HANIEHY CXEMY CIIOJLy-
Y€HHb.

IIpumitka He nigkmouaiite g0 Bamoi nporpamu Moyib CRT!
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Ilpukiaanm BXimHUX Ta BUXITHUX JTAHAX

Standard output Standard input

o130
WNNWWN - W
E2<EI<K=E2<<Ww

Pozain 8. Yropimuaa’'1996

8.1 3aBaaHHs IIEPIIOTrO TYypPy

8.1.1 «I'pa»

Posrnsgremo taky rpy mixk aBoma rpaBigMu. Ha TpajbHiil JOIMIN 3ammncaHo
MTOCTITOBHICTD MOJATHIX MiIUX Unces. ['paBIi XomadaTh mo deps3i. Xim mossarae B
TOMY, III0 T'PaBellb BUOIpae IuCIo, M0 PO3TAIIOBAHE HA JIBOMY, 00 Ha IIPABOMY
Kparo mocjigosHocTi. Bubpase 4nc/io crupaerbesi 3 JOMKH. ['pa 3aKiHIYEThCsI,
KOJTM Ha JIONII He 3aJIUIMUTbCA uuces. [lepruil rpaBerb BUTpae, sKINO CyMa
BHOpaHMX IM 4YuCesl HE MEHIa, Hi’K CyMa Jucesl BUOPAHUX JPYTUM I'PABIEM.
Hpyruit rpaBens rpae HANKPAIIIM THHOM.

[lepmuit rpaBens 3aBXKIU MOYUHAE TDY.

Binomo, 1m0 gKIno Ha MOYATKY T'PU HA JIOIII 3allMcaHa TMapHa KUIbKIiCTb
YHCEeJI, TO y MEPIIOro I'PaBIisd € BUT'PAIIHA, CTPATEris.



54 Poznain 8. Vropmmaa’1996

aBmadHss Tpeba HamucaTu Oporpamy, 10 peajli3ye BUIPAIIHy CTPaTeriio
[EPIIOTO I'PaBIIs.

Bianosizi apyroro rpaBiis BUIAIOThCs 38 JaHOK KOMII FOTEPHOO IIPOTrPAMOIO.
JIBa rpaBIg CIJIKYIOTHCS Yepe3 TpH mnporeLypu Moy/s PLAY, 1o € 1y Bamomy
posnopskeni. i upouenypu 3Byrbea StartGame (nmouaru rpy), MyMove (miii
xin) ta YourMove (rBiit xin). Ilepmuii rpasenp noBuHeH imijasizysaru rpy,
BUKJINKABINH TIpotierypy StartGame 6e3 mapamerpis. fximio nepmuii rpasers
obupae qucsio 3 JiBoro KiHigl, BiH BUKJIMKae nporexypy MyMove('L'). TToxi-
GHMM YMHOM, BUKJMKaun nporeaypy MyMove('R'), nepiuii rpasers Hajicuiae
JIDYTOMY TIOBiJTOMJIEHHSI, siIKe 3HAYUTDH M0 BiH BUOMpae ducio crpasa. pyruii
rpaBerb, TOOTO KOMIT IOTEpP, OJpa3y BiAMOBiga€ i mepIuit rpaBers MoyKe y3HATH
fforo xin, suksiukasimu npoueaypy YourMove(C), me C — 3MmiHHA CUMBOJIBHOIO
tuity (B MoBax C Ta C++ Bu nosurHi nucatu YourMove(&C)). s nporeypa Bu-
snauae 3uavennsa C, mo gopisaioe 'L’ abo 'R’ B 3asexknocTi Big TOro, un subpas
KOMIT'FOTEp 9HCJIO JIBOPYY abo mpaBopyd.

Bxignai gami Ilepmnit pajgok sxignux jgapux 3 iMenem INPUT.TXT micTuTb
JoBKuHY 1o4aTKoBol nociigosuocti N (N — mapre i 2 < N < 100). Haud
iayTe N psiIKiB, B KOXHOMY 3 SIKMX MICTUTBCs ojHe uuciio. Ll duciia 3a1a01h
ITOYATKOBI 3HAYECHHS, 3aIIMCAHI Ha JIOMII B MOPsJIKY 3JiBa HalpaBo. ducsia Ha
Jomni He nepesuryoTb 200.

Buxigmi gani Koun rpa sasepiyerhes, Ballla IporpaMa [MOBMHHA 3alllca-
TN pe3yabrar rpu g0 daitny 3 imernem OUTPUT.TXT. Dait B mEpIioMy psaKy
[MOBUHEH MICTUTH JBa ducja. llepiime 4ucso JOPiBHIOE CyMi 4mcesi, BUOPAHUX
[IEPIITUM TPaBIEM, JIpyTe YUCI0 — CYMi ducesl BUOpaHUX JIpyrUM I'paBieM. Ba-
ma mporpama 000B’sI3KOBO TOBUHHA 3irpaTtu 3 MoiayseMm PLAY, a BuBix noBuHeH
BiJIITOBiTaTH 3irpaHiit rpi.

Ilpukiaan BXimHUX Ta BUXiTHUX JTAHAX

INPUT.TXT OUTPUT . TXT
15 14

NOTONNO
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8.1.2 «Poboru»

BuwicT BximHOrO KoHTeEiiHEDA

Bepcratu tumy «A»

BwmicT npomizkHOTO KOHTelHEpa EEEN

Bepcraru tumy «Bs ‘ B1 ‘ ‘ B2 ‘ ‘ B3 ‘

Buicr Buxignoro konreitnepa 000600000

Ha ¢habpuri gie BupobHuya JiiHist, mo 06pobJisie ogaakosi gerasti. O6podbka
KOKHOI JleTaJjii BUMarae JBOX OIepalliil: CII0YaTKy BUKOHYETHCS Oomlepalis «A»,
a gaji — omnepanisg «B». € neBHa KiJIbKicTh BEpCTATIB JJIsi BUKOHAHHS KOXKHOT
3 omeparii. Ha man. 1 mokazano mpukiia/ opraniszarii BUpOOHWIO! JTiHiI, M0
[IpAIfOe TAKUM YMHOM. Dyjib-siKMii BepcTar, 1[0 BUKOHYE oleparii <Ay, 6epe
JiesiKy JIeTaJib 3 BXIJIHOTO KOHTelHepa, BUKOHYE omepaiiio «B» Ta kiaje jeraib
JIO BUXiJIHOrO KOHTelHepa. Bci BepecTaru mMpalfoTh napaJjebHO Ta He3aIe3KHO
onmH Bim oxnoro. MicTKicTh KOXKHOTO 3 KOHTeliHepiB meoOMexkena. Bepcrarm
MAalOTh Pi3HI YaCOBI XapaKTEpUCTUKN OOPOOKHU JeTaieil — KOXKEH BEepPCTaT MAa€
cBlit yac 0OpoOKHU.

BaBganus HamummiTs nporpamy, mo o69ncIoe HaliMeHbIINN 9ac 3aKiHgeH-
Hsl omepalil «A» Haj BciMa N JeTajsiMu 3a yMOBH, IIO YaC [10YaTKy 0OpOoOKU
nopisaioe 0 (migzagada A).

Tpeba TakoxK 06YIUCIUTH MIHIMAJIBLHMIA Yac 3aKiHYeHHs 000X orepartiii «A»

ta «B» mag ycima N neransvu (migzagada B).
Bxignai gami  ®@aiin INPUT.TXT CKIQJIA€TbCA 3 I'ATH PAJKIB 1 MICTUTD i
JonarHi dmciia. B meprioMy psiKy 3HaXOAUThCS 9ucjio N — 3arajibHa Kijib-
kictp geraseii (1 < N <1 000). Y apyromy psaiKy 3HAXOAUTbCA ducio My —
3araJjbHa KIJIbKICTh BEpCTaTiB, 110 BUKOHYIOTH onepario «A» (1 < M; < 30). Y
TPETHOMY PAJIKY MICTATHCS M7 MiUX Iuces, Mo BU3HAYAIOTEH Yach 0OPOOKM J1e-
TaJi BIAIOBITHUMEU BepcTaTaMu. B deTBepTOMy Ta II'ITOMY PsIIKaX 3HAXOISITHCS
BijimoBiiHO “mcesio Mo — 3arajbHa KiJbKICTH BEPCTATIB, IO BUKOHYIOTH OIl€pa-
miro «By» (1 < My < 30), Ta My nismx 9mces, M0 BU3HAYAIOTH Yacu 00pOOKH
JeTasti BigmoBimnumMmum BepcTraTtamu. Jac oOpoOKm geTasi Ha KOXKHOMY BepCTaTi
BKJIIOYAE IaC HEOOXITHUI /st TepeMileHHsl AeTasi 3 KOHTeiinepa 10 Bepcrara
i 3 Bepcrara 10 KOHTeliHepa. Jac 0OpoOKHU Jijisi KOXKHOI'O BEPCTATa 3a/a€ThCs
M gucyiom Big 1 g0 20.
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Buxigmi mani Bama nporpama 1oBuHHa 3amucaTH JiBa psjka Jo0 Qaiiry
OUTPUT . TXT. Ilepmmuii psiioKk MOBUHEH MICTUTH OJHE JIOJATHE IliJIe UHCJIO —
po3B’si30K mifzazadi «Ay. JIpyruii psioK MOBHHEH MICTUTH PO3B’sI30K IIi3a-
naan «By.

Ilpukiaan BXigHUX Ta BUXITHUX JTAHAX

INPUT.TXT OUTPUT . TXT
5 3

2 5

11

3

314

8.1.3 «Mepexa mikin»

IleBHa KiTbKIiCTH MK 00’€MHAHA KOMII'IOTEPHOIO MepexKero. MiXK UMM KO-
JlaMu ykJageno yrogu. KoxkHa mikosia Ma€ CIHICOK MIKiJI-OTPUMYBa-YiB, SIKUM
BOHA PO3CHJIAE IIPOrpaMHe 3a0e3Iedents Mopa3y, KOJu OTPUMY€E OE3KOIITOBHE
mporpamie 3abe3meverts 3 iHIol mKkom abo 30BHI Mepexki. [Ipu mpomy, SKImo
mKoJia B € B ciicky orpuMyBadis mkosm A, mkosa A MoxKe 1 He 6yTH B CIIUCKY
OTPUMYBadiB mKoan 5.
aBmaHHst Tpeba namnucaTu Iporpamy, o 009YUC/IIOE MiHIMAILHY KiIbKIiCTD
IIK1JI, IKUM Tpeba TmepeaTh Mo KOIIil HOBOTO IPOTPAMHOTr0 3a0e3MMedeH s, Moo
POBLOBCIOIUTH HOrO 0 BCIX HMIKOJaX Mepexi 3rigmo mo yrog (miazagada A).
Kpim Toro, Tpeba 3abesmnednT MOXKJIUBICTH PO3CUJIKA HOBOT'O IIPOIPAMHOIO
3abecriedeHHst 3 Oy/Ib-sIKOI MIKOJIM 10 BCIX IHIMMX MKojax. Jjisi MbOro MoXKHA
PO3IIUPIOBATH CIIMCKUA PO3CUJIKM OTPUMYBAUIB JIESIKUX IIKIJI, JOJA0YN O HUX
uoBi 1Koy, O6YNCUTh MIHIMAJIBHY CyMapHy KiJIbKICTh PO3IINPEHb CIHCKIB,
Ipy IKUX Iporpamie 3abecredennsa 3 OyIb-gIKOl MKOJIN JOCATIO 6 yeix iHmmx
wikin (nigzagaga B). Oupme posmmpeHHs BiANOBiZae J0JABAHHIO OJHIET HOBOT
[IIKOJIA-OTPUMYBaJa, JI0 CIUCKY OTPUMYBaIiB OHIET 3 MIKLJI.
Bxigni gani Ilepmmii psgox daitay INPUT.TXT mictuTh mijge auciao N —
Kiibkicrs mkin B Mepexi (2 < N < 100). IIkoun HyMepyrOTbCs HEpIIAME
N momarmiMu mimnvu ancaavu. Koxken 3 mactynmHux N PSIKIB 3a71a€ CIIMCOK
OTpUMYBadiB. ¢ + 1-if PAAOK MICTUTH HOMEpPHU OTPUMYBadiB i-1 mKoan. Koxknen
TaKW CIIUCOK 3aKiHayeThed HyseM. [lopoxkniit ciucok MicTUTh TinbKu O.
Buxiani mani Bama nporpama moBuHHa 3amucaTH JBa psjka g0 gaiiry
QUTPUT . TXT. Moro MEePIINA PAJOK TOBUHEH MICTUTH OJTHE JIOJIATHE IiJI€ YUCIO —
po3B’s30K miazagadi A. JIpyruii psigoK MOBUHEH MICTUTH PO3B 30K migzagadi B.
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Ilpukiaanm BXigHUX Ta BUXITHUX JAHAX

INPUT.TXT OUTPUT . TXT

1
0 2

SIS

3
0

HOOMRNO

8.2 3aBaaHHs JIPYroro Typy

8.2.1 «CopryBanusa-3»

CopryBaHHsT — 1€ OJIHA 3 HANUIOIIMPEHINNX O0INC/IIOBAJIBHIX 3a1a4. Po3riisine-
MO CIICIAJIBHY 33Ja1y COPTYBAHHS, /i€ 3aIUCH, IO TOBUHHI OYTH BiJICOPTOBaHI,
MOYXKYTh MATH He OLIbIe TPHhOX pI3HUX 3HAYEHBb Kjoda. 1le OyBae, Hanpuk/a,
TOJTi, KOJII MU BIHOPSJIKOBYEMO MEJIAJIICTIB 3Maraib 3riJIHO 3 paHTaMu Me/iaJIeit,
KOJIV [IEPIITUMU Iy Th 30JI0TI IIPU3EPHU, CIII0M 38 HUMU — CPIOHI, 8 OCTaHHIMEI —
OPOH30BI.

B miit 3ama9i Tpu MOXKIMBI 3HAYEHHSA Kjo4da — Il yucaa 1, 2 1 3. Heob-
XIJTHUI TOPSJIOK cOpTyBaHHs — 3a HecnaganusM. COpTyBaHHS MOBUHHO OyTH
BUKOHAHO IMOCJIIOBHICTIO MOMAPHUX TEPECTAaHOBOK 3aruciB. Omnepariis momap-
HOI TIEPECTaHOBKU, IO 33JJA€ThCs JBOMa, HOMEPaMU MO3UIIii p i ¢, mepecTaBise
eJIEMEHTHU ITIOCJIJIOBHOCTI, 10 3HAXOSThCA B HO3UIAX p 1 ¢. Bam mano mocii-
JIOBHICTH 3HAYEHD KJIIOYIB.

BaBmaHHss HanumiTh mporpany, o BU3Haua€e MiHiMaJIbHY KiIbKiCTh omepa-
ITi#1 TOTIapHOT MEPEeCTAaHOBKY, HEOOXITHUX TSI TOTO, 00 BiICOPTYBATH TTOC/TiTOB-
micrs (migzagaga A). Kpim Toro, mobyryiiTe mOCIiI0BHICTE onepartiii monapaol
[ePEeCTAHOBKH Jisl BiANOBIHOTO copryBanHst (mijzasada B).

Bxignai mani Ilepmmii pagok daitay INPUT.TXT MiCTUTBL KIJILKICTH 3aIIUCIB
N (1 < N <1 000). Koxen 3 nacrynnux N pgiakiB — 3aluc, Mo MiCTUTH
3HAYEHHs KJII0Ya.

Buxiaui gani 3anumits B nepmomy psaky ¢aitry OUTPUT. TXT miniMasIb-
Hy KiabKicTh L omepariiii momapHol mepecTaHOBKH, HEOOXIJIHY JIJIsi COPTYBAHHS
nociaigosaocti (miazamada A). Hacrynni L pgaakiB mOBUHHI MICTHTH BiImmoBij-
HY TIOCJIIJIOBHICTH OTEpAaIliil OTapHOl ITePeCTaHOBKU B IOPAJIKY 1X BUKOHAHHS.
Kozken psaaok MicTUTD OJIHY Omepariiio MOmapHol MepecTaHOBKY, 3aaHy JIBOMA,
YUCJIAME P 1 ¢ — MO3ULIFMHU JBOX €JIEMEHTIB, [0 II€PECTABIAIOTHCs (Iia3a1a-
qa B). Iosunii nosuayaiorbest aucaamu Big 1 go N.
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Ilpukiaana BXimHUX Ta BUXiTHUX JTAHAX

INPUT.TXT OUTPUT . TXT

(SRR NIENN
© N~ W

HFWONWWWENN O

8.2.2 «HaiigoBmmii mpedikc»

CrpykTrypa jiesikux 0610J0rYHUX 00’€KTIB MPEJICTABISIETbCS MOCTIOBHICTIO X
ckitamoBux. i cK1a10Bi MO3HATAIOTHCS BEINKUME JiTepaMu. Biosiorn mikasis-
ThCsT PO3KJIAIEHHIM JOBIOI MOC/TiToBHOCTI Ha KopoTtri. 11i KopoTki moctioBHOo-
¢TI HA3UBAIOTHCA TpuMiTHBaMu. KaxKyTh, 10 TOCTiI0BHICTD S MOXKe OyTH yTBO-
peHa 3 JIaHOT MHOXKUHU MIPUMITUBIB P, SIKIIO iCHYIOTH 1 IPUMITHUBIB P1, ..., Py B
P, takux, mo ix KOHKaTeHallid (34eIIeHHs) Py, . - . , Pp, dopiBaioe S. Ilpu konka-
TeHAIl TPUMITUBHU 1, . . . , Py 3AMUCYIOTHCS MOCIIOBHO 0e3 mpomyckiB. Jleskn
MIPUMITHBY MOYKYTB 3yCTPidaTUCS Y KOHKATEHAIII1 ITOHA T OJIIMH pa3, 1 He 000B’ 13-
KOBO BCi TPUMITHUBU MOBUHHI OyTH BUKOPUCTAHI.

Hanpukiia, nmocstioBaicts ABABACABAAB Mozke OyTH yTBOPEHA 3 MHOXKUHU
upumitueis {A, AB, BA, CA, BBC}.

ITepmi K cumBoJiiB psiaka S Oyiemo Hasuaru npedikcom S nopxuau K.
BaBmaHHss HamnumiTh nporpammy, sKka s 3aJaHUX MHOKUHU IPUMITUBIB
P ta nocaigosHocTi T BU3HAYAE JOBKUHY MaKCHMAJILHOTO Tpedikca MoC/Ti0B-
mocti T, akuit MOYKe yTBOPIOBATUCS 3 MHOXKUHI TPUMITHBIB P.

Bxigai mami Bxinni gani snaxogarbes y asox daifinax. Texcrosuit daitn
INPUT.TXT BusHauyae MHOKWMHY npumitubiB P, a daiia DATA.TXT MicTuTh 10-
caimosHicTb T, sika morpedye nepesipku. [lepmuit psimok daitay INPUT. TXT mi-
ctuth gnciao N — kigbkicts npumitusis y muokuui P (1 < N < 100). Koxen
[IPUMITHB 33/IaHO B JIBOX IOCJITOBHUX psiaKax. Ilepriuii 3 HUX MiCTUTH HOBXKM-
uy L npumitusa (1 < L < 20). Jpyruit MicTuTh psifiok BeJmKux Jjirep (Big A
no Z) nosxkuHowo L. Bei N npumitusie pizui. Koxen psiziok daiiny DATA.TXT
MICTUTBH BeJUKYy JiTepy y nepmriii mo3urii. Paiitsr DATA. TXT 3aKiHdyeThCS PsAJI-
KOM 3 CUMBOJIOM . (Kparka) B nepinifi mosuiil. JIoBxKuHA NOCJIIIOBHOCTI — sIK
mirimyM 1 i gk makcumyMm 500 000.

Buxinui gami 3anucarm B nepmiil pggok BUXIZHONO TEKCTOBOTO daiimy
OUTPUT . TXT [0BXKHMHY MaKCUMAJIBHOTO mpedikca moc/igoBHOCTI T, sIKUil MOXKe
YTBOPUTHUCS 3 MHOXKUHEA P.
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Ilpukiaanm BXigHUX Ta BUXITHUX JAHAX

INPUT.TXT DATA.TXT OUTPUT . TXT

5 11
1

A

2
AB
3
BBC
2
CA
2
BA

wQWweEErmEQE=WE=wWws

8.2.3 «Mariuni kBagpaTukm»

[Ticnsa yenixy rosoBonomkn «Kybuk Pybikay, man Py6ik Buragas 11 mtockumit
BapianT «Mariani kBagpaTukmy. ['0T0BOTOMKA CKIATAETHCS 3 8 OIHAKOBUX KBa-
aparukis (mus. mas. 1). i ksagparuku posdapbosani y 8 pisHEX KOJIBLOPIB.
Konbopu nmoznavaroTbes MMMu ducjaMu Bijt 1 10 8, K IMOKa3aHO Ha MaJIIOH-
Ky. CraH TrOJIOBOJIOMKH IO3HAYAETHCS IMOCIIOBHICTIO KOJIBOPIB KBaPATHKIB,
33/IaHUX 3a CTPILJIKOIO0 IOJIMHHUKA, ITOYMHAIOYN 3 JIIBOI'O BEPXHBOTO KBa/JIpaTy, i
3aKindyrodn mpaBuM HzKHIM. Hampukias, cram Ha Maj. 1 BUSHAYAETHCS TOCTi-
nosuicrio (1, 2, 3,4, 5, 6, 7, 8). Leil cran 3aBxKu € HOYATKOBUM.

Icuytors Tpu 6a30BUX IepeTBOpPeHHsT roJioBoJIOMKH. 1li meperBopeHHs 1mo-
3HAYAIOThCA JliTepamu A, B Ta C.

e A — OOMIH BEPXHBOI'O Ta HUKHBOI'O PSIIAKIB IPSIMOKYTHUKA;
e B — O/IMH NUK/IYHUN 3CYyB TPIMOKYTHUKA ITPABOPYY;

e C — ITIOBOPOT 3a CTPIJIKOK MOJNHHUKA YOTHUPHOX CEPEJIHIX KBaPATHKIB HA

90°.

Binomo, mo BukopucToByrOUHn Iii 6a30Bi IepeTBOPEHHSI MOYXKHA OTPUMATH
OyIb-AKy 3aJaHy KiHIEBY KOHMITypariio.

PesynpraTn 6a30BUxX mepeTBOPEHD MOTATKOBOIO CTAHY 300parkeHo Ha MaJl. 2.
Yucna, po3ramoBani 61/ KBaIpaTHKIB, TO3HAYAIOTH [TOJIOYKEHHS KBAIPATUKIB.
SKImo KBajpaTHK B IIOJOXKeHHI p MicTuTh umcao (Kosip) i, 1e o3Hadae, 1o
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B pe3yJIbTaTi BIIIIOBIIHOTO TIEPETBOPEHHA TOYATKOBOT'O CTAHY TOW KBaJIPATHK,
KU 3HAXOIUBCH CIIOYATKY B 1OJIOXKeHHI 4 (1 Mae KOJIp ), IepecyBaeThbesl B
ITOJIOZKEHHS P.

BaBmadus HanumiTs nporpamy, 1o 3HAXOAUTh HOCIIOBHICTL 6a30BUX IIe-
PETBOPEHbD, 1[0 IEPEBOJIUTH TI0YaTKOBHUiT cTaH (auB. MaJt. 1) B 3ajaHuil KiHIeBHi
cran (migzasaga A).

HBa momaTkoBux 6asM 3a KOXKEH TeCT Oy/IyTh MPUCYIKYyBATUCS B TOMY pa3i,
SIKIO JIOBYKUHA TTOC/IIOBHOCT] 6a30BUX nepeTBopens He nepesuniitsh 300 (mixza-
nada B).

Bxignai gani ®aitn sxignux gannx INPUT. TXT MicTuUTh 8 uucel, siKi 3HaXO-
IAThCs B HepiioMy paaky daitna. 1[I ymena 3a1al0Th KiHIEBHH CTaH TOJOBO-
JIOMKH.

Buxigui mani B unepmomy psisky daitiaa OUTPUT. TXT HOBUHHE MIiCTUTHCS
qncyio L — JIOBXKUHA TOCiIOBHOCTI 6a30Bux mneperBopeHb. Hacrynui L psj-
KiB ITOBHHHI MICTHTH 3aJIJaHy IIOCJIiTOBHICTH IT€PETBOPEHb. B KOXKHOMY DPAJIKY
B MepImiii mo3uiil MOBMHHA MICTUTHUCS OfHa 3 Jirtep A, B abo C, 10 Imo3HAYAE
BIJIITOBI/IHE TIEPETBOPEHHS.

JomaTkoBi 3acobu B same posnopszkenns HagaeTbes nporpama MTOOL . EXE,

fAKa MICTUTBCS B KAQTAJIO031 33041 1 JI03BOJISIE BaM «IIOTPATU» 3 MAriTHUMU KBa-
npatukamu. [Iporpama MTOOL . EXE mae Takuit popmat Bukamka MTOOL . EXE INPUT.TXT OU
e dpopmaru daitris INPUT. TXT i OUTPUT . TXT moBUHHI BiIOBiIaTH HABEIEHIM

BUMOTAM. 3a JOMOMOTOIO Ii€] MPOTPAME B 3MOYKETE eKCIEPEMEHTYBATH 3 KiH-

IIEBUM CTAHOM i ITOCJIiJIOBHICTIO TIEPETBOPEHD.
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Ilpukiaanm BXimHUX Ta BUXITHUX JTAHAX

INPUT.TXT OUTPUT . TXT
26845731

mwaaQweEQm N

Pozain 9. ITAP’1997

9.1 3aBagaHHS MEPIIOTO TYypPy

9.1.1 <«Mapcoxima»

YV MmaitbyTHill excreauiil na moBepxuo Mapcy BHKOHAE IMOCANKY CIIEIiaIbHUN
anapam. Anapar MiCTHUTB MapCOXOJH, IO OYIAYTb PYXATUCST T0 MOOYAsM, STKUIA
pu3eMJInBCs Hernojasieky. Moy/ib Oyie MoBepHyTO Ha 3eMJIIO 110 3aKIHUYEHHIO
ekcrenuriii. Ha muisixy 10 Mojysisi Mapcoxon 30UpaTUMyTh 3Pa3KH TiPChKUX
mopis. 3pa3ok Moxke OyTH HiiOpaH JUIIe OJUH pa3 TUM MAapPCOXOJOM, AKUI
BIEpINe BifBimaB muit ygacTok mosepxHi. Ilicis mporo 3pa3ok He MoxKe OyTH
3HOBY B3ATHI 3 IBOIO YYACTKY, aJje iHI MapCOXOJW MOXKYTDb ITPOXOJUTH IO
IIBOMY yYACTKY.

(Pod }»o|o]o|o]ofofo]o|o]o]| Row1
oloflofofo[1|1]o]0]0
oloflof1]o[2]o]o]0]0
1]1lol1]2]ofolo]o]1

N ol1lofol2lol1]1]0]0
ol1lofz]ofol1]1]0]0

w E
ol1]2]ofofolo]1]0]0
oloflofofolofo]o]o0]0

S Row 8
Transmitte

MapCOXO,HI/I HE MO2KYTb pyXaTHuCd I10 HepiBHI/IM ydacTKaM HOBerHi.
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Mapcoxin ckoncTpyitoBaHuit Tak, IO BiH MOXKe PyXaTHCs JIUINE Ha MiBICHD
abo Ha CXiJI Ha NUISIXY BiJ[ amapary J10 IoBepTaeMoro Moy . Ha ognomy yuac-
TKY OJTHOYACHO MOKYTb 3HAXOJIUTUCS JICKITbKa MapCOXOJIiB.

3BepHITH yBary, 110 sIKIIO MapCOXiJl He MOXKe JIOCSITHY TU MOJLYJIsl, yCi 310paHi
IM 3pa3KHU BTPAYAIOTHCH HABABKIN.

SaBmaHHs BusznauuTu iHauBigyaabHi TPaEKTOPIl PyXy MapcoXoiB, mob Ma-
KCUMI3yBaTH CBOI OaJin, gKi 3a/1ezKaTh BiJl KITBKOCTI 3i0paHuxX Ta JTOCTABICHIX
3pa3KiB i KLIBKOCTI MApCOXO/IiB, MO JIOCITIIH MOJLYJIS.
Bxinnai mani Iloeepxns mianeTn MizK MICTOM IOCAJIKU alapary i MicresHa-
XOJZKEHHSIM MOJLYJIsI 33/1a€ThCs Y BUIJIS] IPAMOKYTHOI ciTku po3mipy P X Q.
Micue nocajuku anapary 3HaxoauTbcst B nosuiil (1,1), a micie momyns — B
nosunii (P, Q). Tun yuacrka 110BepXHI BU3HAYAETHCS HACTYIIHIM YHHOM:

PiBumit yaacrok: 0

HepiBamnit yagacrok: 1

VaacTok 3 3pa3kom: 2

Crpykrypa BXigHoTO daiiry:

KinbkicteMapcoxoiis

P

Q

(X1Y7)(XoY1)(XsYr) ... (Xp_1Y1)(XpY7)
(X1Y2)(X2Y2)(X3Y2) ... (Xp_1Y2)(XpY2)
(X1Y3)(X2Y3)(X3Y3) ... (Xp_1Y3)(XpYs)

(X1Yo 1)(XaYo 1) (XsYa 1) .. (Xp_1Yo 1) (XpYo 1)
(X1YQ)(XoYQ)(X3Yg) ... (Xp1YQ)(XpYy)

e P i@ — poamipu citku (P < 128, < 128 ), KinbkicreMapcoxozis —

1ijte uuciio, sike < 1 000, 1m0 J0piBHIOE KLJIBKOCTI MapPCOXOJIIB, SIKi OyJ/IU CILyIIeH]
Ha, TIOBEPXHIO.
Buxigmi mani Buxignuit dbaiin 3agaerbes y BUNIsIL TOCTII0BHOCTI PAIKIB,
0 BU3HATAIOTH PyX MAPCOXOIB 0 MICIIE3HAXOIKEHHsT MOy I, KoxKeH psamoK
MICTUTBh HOMEP MapCoxojia, To uucja 0 abo 1, je 0 o3HaYa€ pyxX Ha IiBJIEHb, a
1 — Ha cxi.
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O1igky  Bajm 1igpaxoByloThcs Ha OCHOBI KiJILKOCTI 3i0paHuX Ta j0ocTaBJie-
HUX 3Pa3KiB, 3 BpaXyBaHHSIM KLJIBKOCTI MAPCOXOIB, SIKi JOCSTJIN, D0 HE TOCSTIIN
MOJTYJISI.

e 3a pO3B’g30K 3 HEIPABWIHHUM XOJ0M HapaxoByeTbcst () Gasiis. Hempa-
BIJIbHUM BBa2KAE€THCS Xi/I, KOJIM MapPCOXOJI, PYXA€ThCs 110 HEPIBHOMY ydac-
TKY, aD0 KOJIU BiH BUXOJUTH 3a I'PAHUII CITKU.

e Banu = (kijbKicTh 3i6paHux 1 10CTABICHUX 0 MOJLYJisl 3pa3KiB + Kijib-
KICTBb JIOCATHYBIINUX MOJIYJIsI MAPCOXOJIIB — KLJIBKICTH MapCOXO/IiB, IO HE
JIOCSIPHYJIA MOJLyJIst) K Y% MAKCHMAaJIbHO MOYKJIUBOIO GaJly PO3BA3KY.

e Mozkna orpumarn MakcuMaabHy omiuky 100% i mimimamsrny — 0%.

9.1.2 «I'pa rekc»

Mera rpu i TEPIIOro rpaBlid — 3’€IHaTh CBOIME (DIIIKAMU CTOBIYUK 3 HO-
MepoM 1 3 CTOBITYMKOM 3 HOMEPOM V.

IIpaBusia rekca Tekc — crpareriyna rpa JBOX TPABIIB Ha POMOOBHJIHII
JIOTIIII, 1m0 cKitajena 3 [N X N MIeCTUKYTHUKIB, K 300paskeHo Ha MAJIOHKY JIJIs

N =6.

JlBa rpaBii — Iie Baia mporpama Ta 6i0/ioTeka XKypi.
Barma mporpama 3aB:xu pobuTh HepIiuii Xi.

I'paBii o 4eps3i BCTaHOBJIIOIOTH (DIINIKK HA KJATUHHA JIOIIKH.
QimKy MOXKHA CTABUTH HA OY/b-AKY BLIbHY KJITHHY.

JlBa 1mecTUKyTHUKA CyMiXKHI, SIKIIO Y HUX € CILJIbHA cTOPOHA (pebpo).

S ANl o S

Dimku oJHOro rpaBid (KaK sl y9acHUKa, Tak 1 i 6ibaioreku xKypi),
IO CTOATDH HA CYMIXKHUX IMTECTUKYTHUKAX, 3B’ sI3aHi.

7. 3B’s3nicTb Tpan3uTuBHA (I KOMyTaTHBHA), TOOTO AKINO (ilka hery 38 d-
3aHa 3 (imkow hers, i dimka hexs 38’s3aHa 3 dimkow hexs, To hexrs
3B’s13aHa 3 hexy, i HaBnaku: her; 3B’s13aHa 3 hexs.
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3aBaaHHS
e [lorTpibHO HamMcaTH TpPOrpamy, IO I'Pae y T'eKC.

e Mera neprioro rpasig (Bamol nporpamu) — 3B’g3aru cBoiMu dinkaMu
croBiuuk (column) 3 Homepom 1 3 croBnyukom 3 HOMepoM N .

e JIpyruii rpasers (porpaMa »Kypi) HaMara€Tbed 38’ a3aTu cBOIMHU (inka-
MU PsIJIOK (row) 3 HoMepoM 1 3 psiikoM 3 HoMepoM .

e {kimo Bama mporpamMa rpa€ OnTHMAJIbHO, TO BOHA 3aBXKIU BUIPAE.

Bxig Ta Buxim Bama nporpama He HOBMHHA YMTATH Ta 3allUCyBaTH HisKi
daitin. Bama nporpaMa He MOBHHHA BBOJIUTU JaHI 3 KJIABIATYypH 1 BUBOIUTH
JaHl Ha eKpaH. BoHa Oyjie oTpuMyBaTH JaHI SIK 3HaYeHHsT (DYHKIL 3 6i6/ioTe-
ku kypi (hex library). Bibuioreka cama crBopurs daitn HEX.OUT; Bu noBuHHi
irHOpYBaTH fOTO BMICT.

Ha mouaTky rpu Barma mporpaMa OTPUMYE TPAILHY JOIIKY, Ha AKii, MOYKJIV-
BO, BXKe PO3MIIleHi (DIlKu, TPUIOMY TAKUM YHHOM, sIK 1€ MOIJIO TPAIUTHUCS B
X0/l Ipy; B Il MO3UINT EPIIUil rpaBelb MOXKe JOCArHyTH Burpairy. s Toro,
o0 BU3HAYUTH PO3MIPHU JOIIKU Ta IOJIOXKEHHsI (illlek Ha Hiii, Balla Iporpama
MOzKe BUKOpuCTOBYBaTu byHKIIT 6i6siorekn kypi GetMax (mosyuuru makcu-
myM) Ta LookAtBoard (nopuBuTucs Ha JOMIKY ).

Ha nouartky rpu Ha JONII 3HAXOAUTHCSI OJHAKOBA KiJIbKICTH (DillleK BaImol
porpamu i 6i6JrioTeku XKypi.
Ob6merxeHHs

1. Poamip momkn 3aBK/InM 3HAXOMATHCA y Mekax Bifg 1 10 20 BKIIIOTHO.

2. Bama nmporpama nosuaHa 3podbuTn j10 200 XO/IiB 10 3aBepIIeHHS I'PU. Yo
rpa nouHHA 3aBepiuTucsd 3a 40 cekyng. l'apanTyerbes, mo 6ibaiorexa
Kypi BUTpadae Ha yci ¢Bol xouu B cymi He Oisbire 20 cekyH/I.

Bi6mioreka Bu nosunni migkmouuTu 10 cBoEl IporpamMu 6i6JioTeKky 3 Ha-
3poto HexLib. IIpukraan 6i6aioTex 11t KOXKHOT MOBU MIPOTPAMYBAaHHS, AKi Je-
MOHCTPYIOTh sIK IIpaIfoe 6i0/ioTeKa 3HAXO I ThCs B KaTasio3i 3amadi. 11 daitin
MaioThb Ha3u TESTHEX . CPP, TESTHEX . C, TESTHEX . PAS i TESTHEX . BAS. ko Bu
BukopucToByeTe QuickBasic BM MOBUHHI MAKIOYATH 610/I0TEKy Tak:

QB /L HEXLIB

Bi6uioreka HexLib micturs Hacryuni dyHskiil i nporexypu (BiIIoBiaHo mis
Pascal, C/C++ i Basic):

function LookAtBoard (row, column: integer): integer;

int LookAtBoard (int row, int column);

declare function LookAtBoard cdecl (byval x as integer,
byval y as integer)
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g dymukmnig npuitMae HACTYITHI 3HATCHHS:

-1, axmo row < 1 abo row > N abo column < 1

abo column > N

0, SKIIO Ha 3aaHOMY II0JIi HEMAa€E HisiKOl (ilKu;

,  SIKIIO Ha I[bOMY II0JI 3HAXOIUTHCH (DIITKa
Baiol nporpamu (1-ro rpasig);
2,  FKIINO Ha IHOMY ITOJIi 3HAXOAUTHCA (PirmKa,
0 HaJIeXKuTh Gibstiorerni xkypi (2-ro rpaBig);

procedure PutHex (row, column: integer);
void PutHex (int row, int column);
declare sub PutHex cdecl (byval x as integer, byval y as integer)

s mporenypa BcramoBioe immKy Bammol IporpaMu B IOJe 3 3aJaHUMA
HOMEPOMU PSJIKA Ta CTOBITYHKA, STKITO I€ T0JIe BiIbHE.

function GameIsOver: integer;
int GameIsOver (void);
declare function GameIsOver cdecl ()

s dyuKIist mpuiiMae ojHe 3 HACTYIIHUX I[LJI0YECEIbHUX 3HAYEHD:
0, rpa Ie He 3aKiHYEHA.
1, Bci moJist JOMKY 3aiiHsTI bilKaMu.
2, Ballla mporpamMa IepeMorJia.
3, Oibsioreka XKypi mepemMora.

procedure MakeLibMove;
void MakeLibMove (void) ;
declare sub MakeLibMove cdecl ()

IIs1 mporeaypa n03BoJIsie GibioTern Kypi BU3HAYATH 11 HACTYIIHUAN Xif, Ta
MOMICTUTH HOro Ha JomIli. 3MiHY MMO3UIH] Ha O] MOYXKHA BU3HAYUTH 33 IO-
momoroio LookAtBoard ta immmux dymHkimiii.

function GetRow: integer;
int GetRow (void);
declare function GetRow cdecl ()

g dyukis mpuitMae 3HaYeHHsT HOMEPa PsAIKa OCTAHHDOIT (DIITKU, TKY PO3-
micTmita 6ibstioTeka Kypi, abo -1, gakimo 6i6ioTeka (iMKy He BCTAHOBJIIOBAIA.
st dyHKIisT TPU MOC/IIIOBHIX BUKJIMKAX IIOBEPTAE OJHE 1 TEXK came 3HAUEHHS,
JIOKH Ballla [IporpaMa Ie pa3 He ukjnde poreaypy MakeLibMove.
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function GetColumn: integer;
int GetColumn (void);
declare function GetColumn cdecl ()

g dymukmig npuitMae 3HATEHHS HOMEpPa CTOBITINKA OCTAHHBOT (DIIKM, AKY
posmicTuia Gibsioreka XKypi, abo -1, axmo 6ibsioreka (DIMIKy He BCTAHOBJIIO-
Basia. s pyHKIs Ipy TIOC/IIIOBHUX BUKJIMKAX [TOBEPTAE OIHE 1 TEXK came 3Ha-
JeHHsI, JIOKU Ballla [IporpaMa Ie pas3 He Bukjude rnporeaypy MakeLibMove.

function GetMax: integer;
int GetMax (void);
declare function GetMax cdecl ()

Suavenns i€l dyHKil 3aBxK /U piBHo N — po3Mipy JIONIKH.
O1iukn
e Ko Bala mporpama BUTpaJia Py, BOHA OTPUMYE MTOBHUIT HaJsI 3a TECT.

e SIkmo Bama mporpamMa mporpaJa rpa, sona orpumye 20% Bix mosHOrO
OaJry 3a TecT.

Ecsin Bama nporpamma npourpasta urpy, eit crasurcsa 20

e SIKmmo Bamma mporpama IpUIIIHSIE pOOOTY, He JOTPaBIIH 0 KiHIg, abo He
BKJIAJIAE€THCA Y BijBemenuil gac, ona orpumye 0 6asiiB 3a TecT.

9.1.3 <«Henaxkepausa Illourososio»

[Mlonrosono — 3yaycbKa Ha3Ba GaraTOHOXKKU. BoHa Mae JIoBre rjajke 4opHe
TLJI0 3 BEJNKOIO KIJIbKICTIO HIr.

MTonromono mpoinae icTiBHUit GPYKT, AKUI A1 JaHOT 3a7a9 MOXKE PO3-
[IAJIATUCS K TPSIMOKYTHUH HapaJiesierine/| 3 MiJouuceJbHuMu po3Mipamu: L
(noxkuna), W (mupura) i H (Bucota).
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BaBmaHHst Tpeba HamucaTu Iporpamy, sKa MaKCUMIZye 4ucjo OJIOKIB o1u-
HUYHOTO po3Mmipy, 3'inennx IIloHrosi0710 6e3 mopylleHHsT 3aaHUX OOMEKEeHb.
IIporpama nosunna BuBojuTH /i, siki [TloHrosomo 3ificHioe B mporieci moijaan-
Hsl OJIOKIB.

[TonroJtosio mounHae mporec MolgaHHs 3a Mexkamu dpykTa. [lepmmii 610K,
sakuil nopuana 3’icru [onrosono, mae koopauuaru (1,1,1) i micss 1poro Boxa
IIepecyBa€eThCs B Tieit 6,0K. Bona 3ynmageThest, Ko Oiibine Hemae OJIOKIB, saKi
MOKHa 3’TcTH, i OJIOKIB, B SKi MOYKHA TIEPECYHYTHCSI.

OoOmMmerxkeHHs

1. Ionrososo 3aiiMae B MPOIECi MOIMAHHS PIBHO OIUH MOPOXKHINH OJIOK.
2. 3a omun pa3 [Hlonroaoso Moxke 3’icTH TIALKH OJUH 3allOBHEHUIT OJIOK.

3. Ilonrosomno He MoKe IepecyBaTUCH y TO3UIIIO, /e BOHA B2Ke Oysa pamimne
(TobTo pyxarucs Haza abo HepeTHHATU CBiii 1y Th).

4. IlonroJiono He MOXKe mepecyHyTHCs B OJIOK, 10 He OyB 3'ImeHum, abo 3a
Mexi PpyKTYy.

5. Ionrosono Moxe mepecyBaTucs B 6J0KH, a00 3’TmaTu O6JIOKH, 10 MAIOTh
3araJibHy I'paHb 3 TUM OJIOKOM, Jie 3apa3 3uaxourbes [lorrosomno. Bona
MO2Ke IOTJAaTH TLIBKU Ti OJIOKH, 10 HE MATh 3arajlbHUX I'PAHEll 3 TOpO-
skauME (BxKe 3'ineHunMu) 60KaMu, He BPAXOBYIOUU OJIOK, B SIKOMY BOHA
3HAXOUTHCS Y TOTOIHUI MOMEHT.

Bxignai mani Bxigamvun manmMmu 18 IporpaMm € TpU ILIMX 9HCIA, AKI 3a-
naoTsb gosxkuny (L), mmpuny (W) ra sBucory (H) dpykra.

KozkHe 3 TphoX IIIMX 9UCes 3amcane y OKpOMOMY psiIKy. duc/ia 3Haxo -
ThCd B iHTEpBaJIi Bif 1 710 32 BKIIOYHO.
Buxigni mami Buxiguumit daitn nosunen MicTUTH PAIKH, SKi TOYMHAIOTLCS
3 girepu E (moimaru), abo 3 sirepu M (mepecyBarucs). 3a JUTEpOIO IIOBHHHI
CJIJLyBaTU TPH IJINX TUCIIA, IKi 33/1aI0Th KoopumHaTu 0Ji0Ky, skuit [Ilorrosomno
icTh, a0 B 9KUil IIepecyBa€ThC.
O1iukn

o ko [lomnrosiono nopymrye 3aani BUMOru, Ball po3B’s30K orpumye ()
OaJIiB.

e 3araJibHa KUIBKICTH OaJiB — BiICOTKOBE BiAHONIICHHS KiIHLKOCTI 3’1IeHNX
OJIOKIB y BAIIOMY PO3B’sI3KY JI0 1nCJia OJIOKIB y PO3B’I3KY XKypi.

e Irtorosa oninka ne mozke nepesumtysatu 100%.
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Ilpukiaana BXimHUX Ta BUXiTHUX JTAHAX

TOXIC.DAT TOXIC.OUT

232 E111
M111
E211
E112
E121
M121
E131
M131
E231
E132
M132

9.2 3aBaaHHS JPYTOTro Typy

9.2.1 <«Po3mirka Kaprt»

Pozminr 9. ITAP’1997

VsBiTh co0i, 110 B — JIONOMIYHUK Kaprorpada. BaMm 1aHO Bakke 3aBIaHHs 110

HAHECEHHIO Ha3B MICT Ha HOBY KapTy.

Kapry moxna ysutu y Burisiai citku, mo ckiaamaerbes 3 1000 x 1000 komi-
pok. Micrie3Haxo KeHHs MicTa BU3HAYAETHCsT OTHIEI0 KOMIpKOIo Ha KapTi. Hazsn
MiCT TOBMHHI OyTH PO3MIIEeHi Ha KapTi B MPAMOKYTHHKAX, IO CKJIAIAIOTHCT 3
KOMIpOK. Taki NMpsiIMOKYTHUKU HA3UBAIOTHCS NOKAHCUKAMU.

PO3MiHLeHHH MOKAKINKIB IIOBUHHO 3aI0BOJIbHATHA HACTYITHUM OOMEKEHHSIM:

1. TlokaskumK MicTa MOBUHEH 3HAXOIUTHUCS B OMiil 3 YOTUPHOX MO3UIIIH BiI-

HOCHO TIO3UITT MicTa, K 300pakKeno Ha MaJj. 1.

2. IlokaxK4uKu He IMOBUHHI IIEPEKPUBATUA OJUH OIHOIO.

3. Tlokax9ymKu He MOBUHHI MEPEKPUBATU O3UILT MICT.

4. TlokaxX4InKu He TOBUHHI BUXOJIUTH 33 MeXKi KapTH.

Koxen mokakank micTuThb yci OykBu Ha3Bu Micta i ojus mnporyck. s
KOKHOI Ha3BM MiCTa ITHPHHA Ta BUCOTa HOro JiTep 3a/aHa; IPOIYCK Ma€ Taki

2K cami po3Mipu, sK i Jritepa.
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- Plajlal|r|1|d

o = N W A

Qicle|r|e]s

0 1.2 3 4 5 6 7 8 9 10 11 12 13 14

g IIPEJICTABJIAE IPOILYCK
n

[IPeJICTABJISIE TTO3UII0 MiCTa,

Haitnisimuit croBmaunk kaptu mMae nomep ) 110 rOPU30HTAN, 8 HANHIAKIMI
panoxk xkaptu mae nomep 0 mo Beprukasi. Ha mas. 2 300pakeHo HUKHIO JiBY
yacTuHy KapTu i Mict Langa B nosunil (0, 3), Ceres B no3unii (6,1) i Paarl
B nosutii (7,3). Yei noka:KuuKu po3MilieHi KOPeKTHO, aJje iCHyroTh 1 iHm mpa-
BUJIbHI PO3MIIIICHHS.
3aBaganus Bama nporpama MOBHHHA JIJI KOXKHOTO MIiCTa BBECTH HOTO KOOP-
JUHATH Ha KapTi, po3Mipu OyKB HA3BU MicTa, Ta caMy Ha3By. llicis mporo Barma
IporpaMa MOBUHHA PO3MICTUTH Ha KapPTi IKOMOTa OiIbINe MOKaXKINKiB 6e3 1mo-
PYIIEHHsT BUIE3a3HAYEHUX OOMEYKEeHb 1 BUBECTH IIOJIOYKEHHS IMOKAXKUINKIB, sIKi
po3MiIeHi Ha KapTi.

Bxignai mani Bxiguunit daiis nounnaeThes 3 psaxa, 0 MiCTUTD IiJjie YUCJIO
N, sKe 3a7a€ KiTbKicTh MicT Ha KapTi. [licas mporo s KOKHOTO MicTa CIiTye
PAJIOK, IO MIiCTHTh:

e KoopiauHaTy Micra 110 ropusonTaii (X),

e xoopauHaTy Micra 110 Beprukasi (Y),

e mupuny (W) KoXKHOI JiiTepu y HA3Bl MicTa y BULJIA/ ILJIOrO YUCIA,
e pucory (H) KOXKHOI JiTrepu y Ha3Bl MicTa y BUJIS IJIONO YHCIIA,

e caMy Ha3By MicTa.

HasBa Micta cKIa/12€ThCd 3 OJIHOTO CJIoBa. KUIbKICTh MICT HE IIEPEBUIILYE
1 000. /Tos:xuna Ha3BU Micta He repesurtye 200 yiTep.
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Buxigmi mani Bama nporpama nosunna susectu N pajkis. Koxken psijiox
[MOBUHEH MICTUTH KOOPAMHATY 110 TOPU3OHTAJIL I KOOPAUHATY 110 BEPTUKAJI BEPX-
HBOI JIIBOT KOMIPKHU MOKaXK4InKa MicTa. SKIMO Balra mporpama He MOXKe PO3Mi-
CTUTHU IMMOKAXKYINUK HA KapTi, TO BOHA IIOBUHHA BUBeCTH -1 -1 y BiAmOBigHOMY
PAIKY.

i pstaku moBunHiI 6yTH BUBEIECH]I B TOMY K TOPSJIKY, B TKOMY 3a/IaHi MicTa
y BXigHomy daitmi. JBa uncia B pagaKy MOBUHHI OyTH PO3/IiIEH] OTHUM IPOITY-
CKOM.
O1miaku g nabopa JaHuX KOXKHOIO TeCTy KUIbLKICTh 6aJ1iB 6y/e HaCTyIIHOIO:

e BincoTkoBe BiaHOIIEHHS KiTHKOCTI Ha3B MICT, siKi pO3MICTUTHL Ha KapTi
Ballla IIporpama, J10 KiJbKOCTI Ha3B MICT ¥ PO3B’SI3KY HAYKOBOI'O KOMITETY.

e Minimanbna Kinbkicrs 6amis pisaa 0%, makcumaabna — 100%.
e () GasiB, AKINO OY/Ib-IKUil MOKAYKIUK HOPYIIYE OOMEKEHHS.

e () GajiiB, AKINO MOKAYKINKN HE BiIOBIIAIOTH 38/ laHUM MiCTaM.

Ilpukiaan BXigHUX Ta BUXiTHUX JTAHAX

MAPS.DAT MAPS.O0UT
3 14

0 31 1 Langa 00

6 11 1 Ceres 8 2

7 3 1 2 Paarl

9.2.2 «Po3mnisHandaga cuMBOJIIB»

3aBIaHHs OJIATAE Y HAMICAHHI IPOTPAMH, IO PO3II3HAE CHMBOJIHL.
YrouneHuss O6pa3 KOXKHOTO CHMBOJIA CKIaIaeThed 3 20 psaakis o 20 mudp
y KoxxkHOMY. 3HadenHs nudp — 0 abo 1. Ha maj. la 300pazkeHo criocib mpej-
cTaBjeHHs 00pa3iB cuMBOJIB y dailii.

B aiisi FONT.DAT 36epiraerbest 06pasu 27 CUMBOJIIB Y HACTYIIHOMY HOPSII-

Ky:
7abcdefghijklmnopqrstuvwxyz

Je 7 BiAIOBiZae CUMBOJLY IIPOITYCKA.
@aitm IMAGE.DAT MicTUTH OJWH YU JIEKiTbKa 00pa3iB CUMBOJIIB, MOXKJINBO,
criorBoperux. Ob6pa3 cuMBOJIa MOYXKe OYTH CIIOTBOPEHUI HACTYITHIM YHHOM:

e MakcuMmyM OJIMH PsIJIOK MOXKe OyTHU Ipoy0/ibOBaHUil, Ipy 1bOMY y0JIb
PO3MIIYETHCA 38 BUXIJTHUM PSIJIKOM.
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e MakcuMyM OIUH PSATOK MOYKe OyTH POy IIEHHI.
o Jlesku O MOKyTb OyTn 3amineni na 1.

o Jlesku 1 MOKyTbh OyTn 3amineni na 0.

ZKonen obpas cuMBosia He MOXKe OYTH CIIOTBOPEHHUI Tak, mobd OJHOTaCHO
OJIMH PAJIOK OYB MPOIyOIbOBAHUN 1 OJIUH TTPOTTY ITICHUIA.

Higkuii 06pa3 cuMBoja He MOXKe OyTH CIOTBOpeHmil Ourbm mizk Ha 30%
3aMinamu O Ta 1 y MOPIBHAHHI 3 #Or0 BUXIJIHUM TTPEICTABICHHSIM.

YV Bunajky JayOJIOBaHHsI PsifIKy, BiH Ta #0ro JybJ/ib MOXKYTb IC/IsI I[HOTO
OyTHU CIIOTBOPEHI, [IPU YOMY IIO-PI3HOMY.

SaBganus Hanucatu nmporpamMy jjis PO3IMi3HAHHS HOCJiZOBHOCTI 3 OJHOIO
abo Oijbire cuMBOJIB, mpejcTaBieHnx y aiti IMAGE.DAT, BUKOPUCTOBYOYN
obpas3u CUMBOJIIB, Ki 3a1aH0 y (aitmi FONT.DAT.

PosmniznaiiTe 06pas cumBoILy, 06paB Takuil BUXigHUN 00pas, Jjisi OTPUMAHHS
AKOTO TIOTpibHA MiHIMaJbHA 3arajbHa KiIbKicTh 3MiH O Ta 1 y CIOTBOpEHOMY
obpa3i, BpaxoByIOUN HaWKpaIle MPUITYIIeHHs o0 JyO/IIOBaHHT a00 MPOIYCKY
panka. ¥ BUOAJKY JyOJIIOBaHHS PsIKa MiIPaxoBy#Te 3aMiHU TiIbKA B MEHBII
CIIOTBOPEHOMY 3 JIBOX PE3YJILTYIOUUX PsJIKiB. ¥Yci 00pa3u CUMOJIIB, IO BUKOPH-
CTOBYIOTBCS IIPU TECTYBAHHI, FapHO HAITMCAHA ITPOTPAMa 3MOXKE PO3II3HATH.

st KOYKHOrO HAOOPY TECTOBUX JAHUX ICHYE JIUIIE OJUH OINTUMAJIbHUN
DPO3B’SI30K.

[TpaBuwibHUil po3B’s130K Oyjie BUKOPUCTOBYBAaTH yCi JaHi, MpeJCTaBJIeH] y
BxigHomy aitai IMAGE.DAT.

Bxinmi mani O6uusa Bxigni daiiiu nounnamorbea 3 migoro guciaa N (19 <
N <1 200), gxe 33/1a€ KUIbKICTb PSJIKIB, IO CJALLYIOTH JaJl, K 11 306parKeHo
Ha TPUKJI/I.

N
(mucbpa, ) (mudpay ) (mucbpag) . . . (madpagg)
(mucbpa, ) (mudpay ) (mucbpag) . . . (madpagg)

Koxken psmok micturs piBHO 20 cnMBOJIIB 6€3 IPOITYCKiB.

@aiisr FONT.DAT omnucye oOpa3u CUMBOJIIB 1 3aBXKu MiCTUTBH piBHO 541 ps-
nok. Paitr FONT.DAT MoKe Bipi3HATHUCS [T PI3HAX TECTIB.
Buxigmi gami Bama nporpama nosunna crsoputu gaiti IMAGE. QUT, Ta 3a-
MIICaTO JIO HHOTO PAJIOK PO3MI3ZHAHIX CUMBOJIIB y ¢popmaTti ASCII 6e3 po3IiIbHn-
KiB. fKIII0 Bala mporpama He MOYKe PO3II3HATH OKPEMOI CUMBOJI, BOHA IIOBUHHA
BUBECTU CHMBOJI ? Y BiJIIOBI/IHIH 1TO3UIIiT.
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VBara Hasejenuil Bunie Buxignuit ¢popMaT He BiJIOBiIae 3arajJbHUM BH-
XigHUM bopMaTaM, OMUCAHUM Y IPABUJIAX IIPOBEIEHHS OJIIMITIaIH.
Ouinky Basm 069uCII0I0TLCS y BiANOBIIHOCTI 3 BiCOTKOM KOPEKTHO PO3Ii-
3HAHUX 00pa3iB CUMBOJIIB.
Ilpukiaan BXimHUX Ta BUXITHUX JTAHAX

ITouarox FONT.DAT IMAGE.DAT IMAGE.QOUT
540 19 a
00000000000000000000 00000000000000000000
00000000000000000000 00000000000000000000
00000000000000000000 00000000000000000000
00000000000000000000 00000011100000000000
00000000000000000000 00100111011011000000
00000000000000000000 00001111111001100000
00000000000000000000 00001110001100100000
00000000000000000000 00001100001100010000
00000000000000000000 00001100000100010000
00000000000000000000 00000100000100010000
00000000000000000000 00000010000000110000
00000000000000000000 00001111011111110000
00000000000000000000 00001111111111110000
00000000000000000000 00001111111111000000
00000000000000000000 00001000010000000000
00000000000000000000 00000000000000000000
00000000000000000000 00000000000001000000
00000000000000000000 00000000000000000000
00000000000000000000 00000000000000000000
00000000000000000000

00000000000000000000

00000000000000000000

00000000000000000000

00000011100000000000

00000111111011000000

00001111111001100000

00001110001100100000

00001100001100010000

00001100000100010000

00000100000100010000

00000010000000110000

00000001000001110000

00001111111111110000

00001111111111110000

00001111111111000000

00001000000000000000

00000000000000000000

00000000000000000000

00000000000000000000

00000000000000000000
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9.2.3 «CkJlayBaHHSI KOHTEIHEPiB»

Kommnanisg TpancniopTaux nepese3enb «HenTyn» BoJioIie cKIaIoM KOHTEHHEPIB.
Konreitnepn mpuitmMaioThes Ha CKaM, 30epiraloThcss TaM MEBHUI 1mepioj gacy,
Ta BIIIPABAIOTHCS 31 CKIIAJLY.

Konreitnepn HaXomaTh Ha CKJIAJL Jisd 30epiraHHs KOXKHY rojuHy. TepMmiH
30eperKeHHsT Ha CKIaIl — IJIa J0AaTHs KiIbKicTh romauH. Ko KonTeitnep HaI-
XOJIUTDH, B TOTO JIOKYMEHTaX BKa3aHO OIiKyBaHuUit qac Bimmpasku. [leprmuit KomH-
TeifHep HA/IXO/INTH ¥ Yac piBuuit 1. Y AificHOCTI MOXKe TPAIIMTHUCS, IO KOHTEWHED
HeOOX1IHO Oy/ie BiAIpaBUTH paHille Yu MMi3Hile 3a3HaYeHOr0 Y JOKYMEHTaX Yacy
B MeKax +95 T'OJIUH.

B miit 3amadi wac mpecTaBiIeHo y TOATHAX MLIUMA JOJATHIMI TIUCIAMHE, IO
He 1epeBUILyoTh 150.

Kpam, mo nparoe y npuMinieHsi ckiary, mepecyBae KOHTEHHEPH 0 CKJIAILY
(mig wac upwiiomy), 3i ckuaxy (mig gac BiaupaBku), a iHOAI IepecTaBis€ iX
BcepeseHi ckaary. Kpan Moxke mpalfoBaT TITbKU Y MeXKaxX CKJIaLy.
3aBmaHHs Bawm Tpeba HammcaTu IporpaMy 3 rapHOIO CTpATerieio Mpuiiomy,
30epiranasg Ta BiampaBKu KoHTelHepiB. 'apHa cTpareris miHiMisye 3araabmy
KIJIBKICTh IIepecyBaHb KPaHYy.

Cxuiaj Mae hOpMy HPSMOKYTHOTO mapaseserinea. Moro mosxuma (X)),
mmpuna (V') Ta Bucora (Z) Bimomi Bamiii nporpami.

Kozxen koureitnep sBisie coboro Kyo posmipom 1 x 1 x 1. Koureitrepu ckiia-
JIAIOTHCS B CTOLKY (CTeKn) oJuH Ha oaHoro (aus. Madr. ). Kpan moxke 6Gparu Jjiuiie
BEepXHiil KOHTEHHeP 3 OYIb-AKO1 CTOIKM.

IlepecyBamms KonTeiiepa 3 OIHOTO MICIA JIO IHITOTO — 1€ OJHE Tepecy-
BaHHsI KpaHa. Bcl mepecyBaHHsI KpaHa BiIOYBAIOTHCS MiXK IIPUAOMOM Ta BiJi-
IpaBjicHHAIM KoHTelHepiB. IlepecyBanus KoHTeiHepa KPaHOM 3 OJHOTO MiCIlst
JIO 1HIIOTO BiIOYBAETHCSI MUTTEBO.

SKImo ckJa ] 3aI0BHEHM, BaIlla TporpaMa TOBUHHA BiJIMOBUTUCS IPUIMATH
HOBI KOHTeiiHepu. Baina mporpama MoKe BUSIBUTHCSI MEHBIN e(heKTUBHOK abo
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HECIIPOMOXKHOIO IIPOJIOBXKYBaTH POOOTY, AKIMO CKJIAJ] MaiizKe TOBHICTIO 3all0BHE-
Huii. Bamra mporpama Mozke BIJIMOBUTHUCS IPpUAMATH KOHTEHHEPHU y Oy Ib-siIKUi
MOMEHT.
Bxigni mani Bix Bamol nporpaMu BUMara€Tbcsa B3a€MOATH 3 610110TEKOI0,
dKa Oy/e HaJaBaTh daHi, 1 aKiif Bama mporpamMa Oyae MOBiIoOMIATH CBOI il Ta
nepegaBaru moBimomsenus. Ha moyarky poOoTu CKJia MOPOXKHII.

ITpu recryBanni Bamiol nporpamu 6i6aioreka Oy/ie esepraru 3MicToBHi (po-
3yMHI) 3HAYEHHS JJIs HEBEJIUKOrO HAOOPY TECTOBHUX JAHUX.

KoxknoMy KOHTeliHEpY BiAIOBiTae yHIKaJIbHE JOJIATHE IIijIe YUCIIO.

Bama mporpama B Oyab-sikmit 9ac MOKe BUKJIUKATH HACTYITHI (DYHKITT.

int GetX();
function GetX: integer;
DECLARE FUNCTION GetX CDECL ()

BaBxkau npuiiMae 3HaUeHHs JOBXKUHK CKiany (integer).

int GetY();
function GetY: integer;
DECLARE FUNCTION GetY CDECL ()

Basxku npuiiMae 3HadeHHs mupunn ckiamay (integer).

int GetZ();
function GetZ: integer;
DECLARE FUNCTION GetZ CDECL ()

Basxkau npuiimae 3HadeHHs BUCOTH Ky (integer).

X, Y, Z "e nepeBumyiors 32.

Haui onmcani dyukii, gki g1a0Th iHGOpPMAII0 0 HOCIiIOBHOCTI Al (1pu-
GyTTa Ta BianpaBka Konreitnepis). IlpuiiManns KoHTeiiHepa MPOXOAUTH TOYHO
y [edKy TONWHY, a 3aIlUTU Ha BiAIPABKY HAIXOMAATH Y IPOMIXKKAX MiXK IO/IMHA~
mu. TakuM 9uHOM, JjIst ODJIIKY dacy KOyKHE IpubyTTsl KOHTEeHEePY O3HaYaE, 110
MUHYJIa, OJHA TOIHA.

int GetNextContainer();
function GetNextContainer: integer;
DECLARE FUNCTION GetNextContainer CDECL ()

[Tpuitmae moaTHE 11ijie 3HAYEHHS — HOMED HACTYIIHOI'O KOHTeiHepa, sKUii
Tpeba TpuitHATH Ha 30eperkeHHs, abo BiampasuTu. KMo KoHTeHHEpiB OiIbIITE
HeMaE dK JIsT TpUitoMy Tak i /s Biampasku, OyHKINS TpuiiMae 3nadeHs O,
IO O3HAYAE, IO Ballla IIPorpaMa MOBUHHA 3aKiHIUTUH POOOTY, HABITH SKIIO HA
CKJIaJII € KOHTeHepH.
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int GetNextAction();
function GetNextAction: integer;
DECLARE FUNCTION GetNextAction CDECL ()

[Tpuitmae ofaTHE 3HAYEHHSI, 10 MIPEJICTABJISIE JIiI0, sIKYy HEOOXIIHO BUKOHA~
Ti: 1 — IpUWHATH HOBUI KOHTEHHEp, 2 — BipaBUTU KOHTEHHED.

int GetNextStorageTime();
function GetNextStorageTime: integer;
DECLARE FUNCTION GetNextStorageTime CDECL ()

ITpuiivMae 3HaUEHHs OUIKyBAHOIO Yacy y rojumHax (abCONOTHUI Yac), Koam
KOHTeliHep HeoOXiaHo Biampasuru. Ile moTpibHO #7151 TOro, 106 Ballla Iporpama,
IJTaHyBaJia CBOIO pOOOTY; ¥ AIHCHOCTI AT MOXKe MPUNTH 1 B iHIIIiT Yac, SKuit
MO2Ke BiZIpi3HATHCH Bim myianyemoro He Ouibine Hi2K Ha 5 rogud. g dyukiis
npuiiMae 3MicroBHe 3HaYeHHs Tiibku gkmo GetNextAction pisna 1.

[Topsiok Bu30BY 1uX TPHOX (DYHKIII HE Ma€ 3HAYEHHSI.

[Mocmimosni Buksmku GetNextContainer, GetNextAction i GetNextStorage-
Time 3aBxau Oy/IyTh TOBEPTATH iH(MOPMAIIIIO PO OJWH 1 TOI caMuii KOHTeHep,
JIOKW He TPANUTLCA OJIHA 3 HACTYIIHUX IO

e dUepropuii KonTeitnep Oyre Biaxmiennii,
e TpUitHATHUil Ha 30epiramms,

® Bi/IIIPABJICHUIN.

[Ticyist boro BKasaHi (pyHKILT Oy/1yTh TOBIIOMIIATH 1HMOPMAIIiO TPO HACTY-
HUIT KOHTEHHEep.
Buxigmi mani Koxen pas, Koy Balla mporpama oTpuMaJia Heobxinmy iif in-
dopmariiio Tpo HACTYITHUH KOHTEHHEeP, BUKOPUCTOBYHTE HACTYIIHI (DYHKITT J1/TsT
[IPOBEJIEHHsI OTepalliil Ha CKJIaJI.

int MoveContainer (int x1, int y1, int x2, int y2);

function MoveContainer(xl, y1, x2, y2: integer): integer;

DECLARE FUNCTION MoveContainer CDECL (BYVAL x1 AS INTEGER,
BYVAL y1 AS INTEGER,
BYVAL x2 AS INTEGER,
BYVAL y2 AS INTEGER)

[TepecyBae o/H KOHTEHHED 3BEPXY CTOIKH 3 KOOPJMHATAMHE (1, Y1) HA BEPX
CTOIIKH 3 KOOpAMHATAME (T2, Y2). IpuiiMae 3HaMeHHS 1, SKIIO ONEpAaIis BUKOHA~
Ha TIPABWJILHO, 1 0, SIKITIO Ollepariisi BAKOHAHA HeNPaBUJIBHO (TOOTO NPOBEIEHHS
onepariil HeMOXKJIUBe).
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void RefuseContainer();
procedure RefuseContainer;
DECLARE SUB RefuseContainer CDECL ()

Binmosnse y npuitomi KoHTeliHepa, 10 HAIHAIIOB 10 CKIATY.

void StoreArrivingContainer(int x, int y);

procedure StoreArrivingContainer(x, y: integer);

DECLARE SUB StoreArrivingContainer CDECL (BYVAL x AS INTEGER,
BYVAL y AS INTEGER)

[Ipuitmae xKoHTElHED, IO HAIIWIIOB M0 CKIALY, Ha 30epiranis HaBEepXy CTO-
KU 3 KoopauHatamu (x,y).

void RemoveContainer (int x, int y);

procedure RemoveContainer(x, y: integer);

DECLARE SUB RemoveContainer CDECL (BYVAL x AS INTEGER,
BYVAL y AS INTEGER)

Binupasiisie 3i ckiialy KOHTeilHED 3BepXy CTONKH 3 KOOpAUHATAMY (T, Y ). X,
y.

Aximo Bara mporpama He MOXKe Hi90ro 3p0OuTH, BOHA TOBUHHA 3aKIHIyBaTH
pobGory.

Hesipni nepemirtensst irHOpYoOThCs 610I0TEKO0 1 He BIJIMBAIOTH HA CTaH
MOJIe 1 OIIHKY PO3B’A3KY.

Bix Bamoi nmporpamMu me sumazaemuves BUBOAUTHU OyabL-mo y daiimm. bi-
O1ioTeka, 3 AKOIO B3AEMO/IIE Ballla IIporpaMa, 3amnncye momdil y daitr. Leit daiin
BUKOPHUCTOBYETHCSI IIPU II€PEBIPIIi.

ITopsimok poboTu Bara nporpama oBuHHA OTPUMyBaTH iH(MOPMAIIIIO TIPO
KOHTelHep, sfKuii moTpibHO 00pobuTu HacTymHUM. Llicjsi Yoro BOHa IIOBUHHA
IEPEMICTUTH KOHTEHEepH KPAHOM, SIKIIO I1e TOTPIOHO, Ta B3ATH Ha 30epirammsd,
BimpaBuTH, a00 BIIMOBUTHCS NPUWMATH KOHTEHHED.

Bibaioreka Bawm maerbes 6i6mioreka 3 im’am StackLib, sxy Bu mosunmi mij-
KJIFOUUTH JI0 BAIIOI IPOTPAaMHU.

Cranmaprai 6i01ioTeku C i C++ MicTaTh 110 6i0JI0TEKY, TAa ABTOMATUYIHO
OyIyTh MiAKIIOIATUCS IO BAIIOl MPOrPaMU, SKIMO BU IIJTOTYETE BiIMOBIIHMI
daiin 3aronosky (header file).

ko Bu BuKopructoByeTe QuickBasic, BU MOBUHHI M AKIIOYATH 6i0/i0TEKy
TAKUM YHHOM:

QB /L STACKLIB

IIpukirajm BUXiIHIX TEKCTIB MPEJICTABICHO Yy KAaTAJJI031 3a/1a4i ITiJ] Ha3BaMU
TESTSTK.BAS, TESTSTK.PAS, TESTSTK.CPP ta TESTSTK.C.
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O1iaku IIporpama Gyjie nepesipaTucsa 3 pisuuMu Habopamu ganux. Ijia Ko-
SKHOTO HAGOPY JaHMX i HPOLyKTUBHICTEL Gy/le HOPIBHIOBATHUCS 3 HAMOLIBII ede-
KTUBHUM PO3B I3KOM, BiOMMM HayKOBOMY KOMITeTy, IPU ypaXyBaHHI HACTY-
MHUX (PAKTOPIB:

e 3arajibHa KiJbKICTh IIEPEMIIEHb KPAHY BAIIOK IIPOTIPaMOIO.

e [Ilrpad y 5 nepemiineHb HAKIAIAETHCsI 332 KOYKEH KOHTeHep, sIKUil po-
rpama BiiMOBHJIACH IIpUiiMaTH Ha 30eperKeHHs.

e [Ilrpad y 5 mepemileHb HAKIAIAETHCS 38 KOXKEH He 30eperKeHuil Ta He
Biupas/ienuii koureiinep (y BUIAJIKY, AKIIO IPOrPAMa HOPMAJILHO 3aBep-
HIyEThCs, & NOoTPiOHI onepanii e He 3aKiHveHi).

e 3BarajbHuil 6a;1 00PaxXOBYETHC 110 BIJHOIIEHHIO JI0 HAMKPAIIEero BiaoMoro
HAayTHOMY KOMITETY pO3B’SI3KY.

e SIKImo mporpama IMepeBHINy€E KiTbKICTh omepariiit 6ibIme HiXK y aBidnm,
BoHAa oliHIeTHLCA 0 bajtaMu.

e Minimanbna ominka — 0%, makcumaabna — 100%.

Pozain 10. ITopTyramsis’1998

10.1 3aBgaHHs IIEPILOrO TYpPY

10.1.1 «KonTakT»

IHoxrop Astro Insky nparmioe B pauioreneckoniudomy mnenrpi. Hemomasuo Bo-
Ha HOMITHIIA JIy?Ke HE3BUIHE IIYJIbCYIOUe MIKPOXBUIHOBE BHIIPOMIHIOBAHHS, IO
[IOXO/IUTH OE3IM0CEPEIHBO 3 MEHTPY TaJakTUKNA. UM MMocJaHi 1i CUIHAIN SKOIO-
HEOYIb 1103a36MHOI0 (DOPMOIO PO3YMHOIO KuUTTA? AOO Iie mpocre cepreduTTs
3ipok?

BaBaauus Bu nosunni gonomortu Jlokropy Insky Bimmykarn ictuny, cTBO-
PUBIIK IHCTPYMEHT JIJIsl aHAJI3y OITOBUX IMOCJHIOBHOCTEN y dailiax, 1mo BOHA
sanucaja. Jlokrop Insky xoue 3maiiTu 6iTOBI MiAIOCTIIOBHOCTI JIOBXKUHOKO BiJ
A 10 B BKJIIOYHO, IO 3yCTPIYaiOThC B 3allUCAHIN IIOCIIA0BHOCT] HAXOLIbIN Ya-
cro. IliamocmimoBHOCTI MOXKYTH IepekpuBaTucs. Buznadaorbes N HaAROLIbIIITX
Pi3HOMaHITHUX JacToT (TOOTO KIIbKOCTEH BXOKEHD ). BpaxoByThCst minocsi-
JIOBHOCTI, 1110 3yCTPIYatOThCsl X04a O OJIUH pas.
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Bxignai gami ®aiin CONTACT.IN micTuTh jgani B TakoMmy dbopMari: mepinuii
PAJIOK MicTuUTh 1ie A — MiHIMaIbHY JOBXKUHY IijmnocaigosaocTi. Jpyruit ps-
JIOK MICTUTB Iiijie B — MaKCUMAaJIbHY JIOBXKUHY TiITOCTI0OBHOCTI. Tpetiit psaaok
MicTUTB 11iyie N — KUIBKICTh PI3HOMAaHITHUX YACTOT BXOJIZKEHH:A. eTBepTHil psi-
JIOK MICTUTB TOC/IOBHICTE cCUMBOJIIB 0 1 1, 0OMeKeHy CHMBOJIOM 2.

V npukiaa noTpibHo BigmykaTu gecarb (Tperiit pagok) Halblabmmx ga-
CTOT BXOJKEHHsI MiJIIOCIIIOBHOCTEl JIOBXKUHOIO Biji JBOX (mepInuii psiziok) Jio
YOTUPHOX (APYruil psJOK) v mocinoBHocTi (uerBepruil psigok daiiia)

01010010010001000111101100001010011001111000010010011110010000000

3BepHITH yBary, 1Mo 4eTBepTuil psiIoK BXiAHOTO (daiijia Po3IiaeHnil Ha Kijlb-
Ka PsJIKIB JJIsl TOTO, 1100 MOMICTUTHUCS Ha mamepi. ¥ mboOMY MPUKJIAJL i II0CTi-
JoBHiCTH 100 3ycTpivaerbes 12 paszis, a mignociigoHicTh 1000 3ycTpidaerbes
5 pasis. HaiibisbIme yacro 3ycrpidaersed miamoctdigosuaicts 00.
Buxinui gani  ®aiin CONTACT.OUT mictuTh He Ginbin N psiIKiB, KOXKHA 3
AKANW MICTUTB OJHY 3 N HaiOLIbIINX 9acTOT BXOJKEHHsI 1 BIJIMOBIIHI T 1mij-
mocTiToBHOCTI. Psikn moBUHHAI pO3TAIIOBYBATHUCA B TIOPSIIKY CHATAHHS TaCcTOT
BXOJIZKEHHSI 1 MATH TAKWil BUTJIST:

| 9aCcTOTa MiAIIOC. IIIIOCII. . . . IiAIIOCIT.

Jie 4acmoma — Te KiJbKIiCTh BXOJ2KEeHb BKAa3aHUX JAJI I/ II0CIIIOBHOCTEI].
ITimocaimoBHOCTI B KOXKHOMY PSIIKY TOBHHHI PO3TAIIIOBYBATHCS B TIOPSIIKY CITa-
manng posxkuan. [1iamocaimoBHoCT 0THAKOBOT JOBKUHN TOBUHHI PO3TAITOBYBa~
THUCS B TOPAIKY CIAIAHHS IXHHOIO IMCIOBOTO 3HATEHHA. ZIKIIO B MOCITOBHOCTI
3ycTpiuaroTbesi MeHIe N piSHOMaHITHUX YacTOT, BUXigHuil daiin Oyxe MicTuru
Mente N psJIKiB.

O6me>keHHsT Posmip Bxignoro daitna ne nepesuniye 2-x merabaiit. Ilapa-
verpu A, B i N maors taki oomexennsi: 0 < N <20,0< A< B < 12.
Ilpukiaan BXigHUX Ta BUXITHUX JTAHAX

CONTACT. IN CONTACT.OUT
2 23 00
4 15 10 01
10 12 100
0101001001000100011110 | 11 001 000 11
1100001010011001111000 | 10 010
0100100111100100000002 8 0100

7 1001 0010

6 0000 111

5 1000 110 011

4 1100 0011 0001
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10.1.2 «Jlamnou gjig cBaTa»

g oceitienns 3akmoanoro Bedopa 01’98 € N KOJIHOPOBUX JIAMII, TIPOHYMe-
poBanux Bix 1 70 N. Horupu KHOIKH JIO3BOJIAIOTH KEPYBATH CTAHAMU JIAMIIL.
HaruckanHst KHOIIOK BILIMBA€ Ha CTAH JIAMII Y TaKuil croci6: KHomka 1 — 3Mi-
HIOE CTAH YCIX JIAMII: Ti, 10 Oy/JIn BBIMKHEHi, CTal0Th BUMKHUHEMH, Ti, 0 Oy/Iu
BUMKHEH]I — BBIMKHUHEMU; KHOIIKa 2 — 3MIHIOE CTaH YCiX JIaMIl, 1[0 MAalOTh He-
mapHi HOMepH; KHOIKa 3 — 3MIHIOE CTaH YCIX JIaMII, IO MAIOTh IapHI HOMEDPH;
KHONKA 4 — 3MIHIOE CTAaH YCiX JIaMII, IO MalOTh HOMEpPH, SIKi OOUMCITIOTHCS
no dopmyai 3K + 1 (ne K < 0), To6ro 1, 4, 7,... Maerbes mivmibauk C, 1o
paxye cymMapHe JKCJI0 HATHCKaHb KHOIOK. Ha modarky Bedopa yci jiammu Oy/iu
BBiIMKHeHI, a JjiunjabHUK C OYB BCTAHOBJIEHUN Y HYJIb.

3aBaganus 3amano 3HaYeHHA JidmabauKa C 1 iHGopMalig mpo ocTaTouHmit
craH Jedkux jJamil. HanumnmiTs mporpamy i BUSHAYEHHS YCiX MOXKJIMBUX PI3HO-
MaHITHAX OCTATOYHUX KOHMIrypariiit cranis N jramil, o006 KOxKHa KOHMIrypairtist
BimoBigasa 3a1aniit indopmarri.

Bxignai gani  @aiin 3 i am PARTY . IN MiCTUTL 9OTHPHU PsJIKH, IO BU3HAUA-
I0Th KUIbKIiCTD JtaMIl IV, ocTaTodne 3HadeH s Jidnabauka C, 1 cTaH AesKuX JaMIT
B OCTATOYHIN KOHIryparii. Y nepromMy paaKy MicTuThes aucyo N,y IpyroMy
psIKY — ocrarodHe 3HadeHHs JidnmiabHuKa C. Tperiil psgoK MICTUTH CIIHCOK
HOMEPIB JIaMII, IIPO $IKi BIJIOMO, 1110 B OCTATOYHII KOH(MIryparlii BOHU BBIMKHEHI.
Howmepa mavm y psaky BigmiaeHuit OquH Bi 0HOTNO OJHUM ITPOIYCKOM, 1 CIIH-
COK 3aKIHIY€EThCsT IncioM - 1. UeTBepTuit psI0K MiCTUTE CIIMCOK HOMEPIB JIAMII,
Ipo sKi BifOMO, IO B ocTaTOUHiit Komdiryparil Born BuMmkHeHi. Homepa jramr
V PANKY BiJIIICHUN OUH BiJl OJTHOTO OJIHUM MIPOITYCKOM, 1 CIIMCOK 3aKiHIYETHCS
qucjgom -1.

Ha npuknazai gucso gamm mopisuioe 10 i 3pobieHO TIMbKY O/iHE HATUCKAHHS.
Jlamma 7 — BuMKHEHA B ocTaTO4HIN KOHMDIryparri.

Buxiaui gami  ®@aiis PARTY.QUT noBuHEH MICTUTH YCI MOKJIMBI pi3HOMaHI-
tHi ocrarouni koudirypamnii (6e3 nosropens). Koxkua Moxk/mBa KoHbIirypaitis
MOBUHHA OyTH 3alucana B OKpeMoMy psiaKy. Koudirypariil MoxkyTb OyTu mepe-
paxoBaHi B JIOBLILHOMY TOPSAJIKY.

Koxken psmok micturs N cUMBOJIB, Jie TIEPIIHIT CUMBOJI IIPEICTABJISE CTAH
JIAMITH 3 HOMEpPOM 1, a OCTaHHIfl CUMBOJI TIPEJICTABJISE CTAH JIAMIIN 3 HOMEPOM
N. Cumsos 0O (mysn) o3Hadae, 1O BIIIOBiAHA JaMIIA, BUMKHEHA, & CUMBOJ 1
(oauHUIS) O3HAYAE, IO JIAMIIA BBIMKHEHA.

OueBnIHO, IO I TPUKJIAJLY iICHYE TPU MOXKJIUBI PI3HOMAHITHI OCTaTOYHI
xoudiryparii: Bci samnu BuMKHeHi; abo jgammu 1, 4, 7, 10 BumkHeHi, a jsamon
2, 3,5, 6, 8,9 BBiMKHeHi; abo jammu 1, 3, 5, 7, 9 BumkHeHi, a jammu 2, 4, 6, 8,
10 BBiMKHEHI.
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O6bmexxkenHs Ilapamerpu N i C' marorp HacTynHi obmexkenns: 10 < N <
100, 1 < C < 10 000 KisbkicTh j1aMii, Mpo siKi BiJIOMO, 110 B OCTATOYHINA KOH-
dirypariil BoHu BBiMKHeHi, MeHIie abo jpopiBHioe 2. KiibKicTh JiaMil, mpo siki
BiJIOMO, 1110 B OCTATOYHI# KOH(DIrypallil BOHH BUMKHEH], MeHIIe abo JOPIBHIOE 2.
Bimomo, 1o icrye xoda 6 oHa ocTaTovuHa KOHMITYpaIis A/ KOKHOTO BXiIHOTO
daitia.

Ilpukiaana BXigHUX Ta BUXiTHUX JTAHUX

PARTY.IN PARTY.OUT

10 0000000000
1 0110110110
-1 0101010101
7 -1

10.1.3 «3opsaHa HiY»

[Moryisiabre Ha HivHe HEGO, A€ CBITATHCA 3ipKu, 00 e¢aHanl B cy3ip’s (Kiaacrepn)
pizaomaniTHEX popm. Cyzip’s — 1e Hemycra rpyla HOpyd pO3TAIIOBAHUX 3i-
POK, IO MalOTh CycimaMu 3ipku abo Mo TOPU30HTAJ, ab0 M0 BEpTUKaJi, abo 1o
nmiarorasi. Cysip’s He MoXKe 6yTH YaCTHHOIO IHIOrO Cy3ip’s.

Ha ne6i moxxyTh OyTn ogHakosi cysip’s. IBa cysip’s € odnakosumu, sAKIIO
BOHU MalOTh Ty camy (bOpMY He3aJIe’KHO Bl IXHBOI OopieHTalil. ¥ 3arajbHO-
My BHUIIQJIKY, YHUCJIO MOXKJUBUX OPI€HTAIllil JJIsi Cy3ip’sl JOPIBHIOE BOCHBMH, SIK
ITOKa3aHO Ha MaJl. 1.

* % % * % % * *
* * * * * *
* * * % % *
* * % 3
* % % * % * * *
* * * * * 3
* * * % % 3
* * % 3

Hiune nebo mpeacTaBisieThbest KapToio Heba, IO € JIBOMIPHON MaTpHIIEIo,

sIKa CKJIQJIAIOThCS 3 HYJIB 1 OJIUHUIb. FjieMeHT 1iel MaTpuri Micturh mudpy 1,
SIKIIO 1€ 31pKa, 1 mudpy 0 — y IPOTUBHOMY BUIAIKY.
BaBmanus s 3aganoi KapTu Heba BiI3HAYUTU BCi Cy3ip’sl, BUKOPHCTOBY-
09U TIPU IhOMY MaJieHbKi jitepu. Opnakosi cysip’s nmosunHi OyTu BigzHadeni
OJIHIEIO 1 Ti€H0 2K JIITEPOIO; Pi3HI cy3ip’sl MOBUHHI OyTH BiI3HAYEH] DISHUMEI Ma-
JIEHBKUMU JIITEPAMU.
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s Toro mo6 Big3HAYNTH Cy3ip’s, HEOOXiTHO 3aMIHUTH KOXKEH CHMBOJI 1

(omuuuns) y cy3ip’l BIANOBIIHOIO MAJIEHBKOIO JITEPOIO.
Bxigni mani Bxigmiit daiin 3 iM’sam STARRY.IN MiCTHTH y nepmmx JBOX
pankax Bianosiguo mupuny Wi Bucory H aBoMipHOT MaTpwHIi, 1Mo BijnoBiiae
kapTi Heba. Jamai B mpomy daiiai 3uaxonarbea H psiKiB, KOXKEH 3 SKAX MICTATD
W' cumBoJTiB.

Ha npuknani marpurs, mo Biamnosinae kapti neba, mae mupuny 23 i Bucory
15. Tanomy BximHOMY ailly BiIIIOBigae HACTYIIHE 300paKeHHsI KApTU HedA.
Buxiaui mani  ®aiin STARRY. OUT MicTUTB Ty K caMy MaTPHIIO KapTh Heba,
mo i aitr STARRY.IN, Tinpku cysip’s B Hilt Biggmadeni Tak, SK ONUCAHO B
po3aiyi «3aBaaHHs».

Ha mpukiami BkazaHo oauH 3 MOXKJIMBAX BapiaHTiB BuUXimHOTO daitra as
o/1aHOro BXimHOro haina. llbomy BuximgHOMY bailty BijIOBimae HACTYIIHE 30-
OparKeHHsI.

Ob6merxeHHs
W — mmpuna kaptn Heba, 0 < W < 100

H — Bucora xaptu meda, 0 < H < 100

0 < YHucio cysip’iB < 500

0 < Yucso pisHOMaHiTHUX cy3ip’iB < 26 (a...z)

1 < Yucuo 3ipok y KozxxuHOMY cy3ip’T < 160
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>k >k

X Xk Xk Xk X Xk Xk %k Xk X >k
k S >k b3
k Xk X b3
Xk Xk kX X
>k Xk 3k k Xk >k X
>k
kX Xk Xk Xk Xk X
X >k X
kkk X X X X
X Xk kX >k
X X Xk Xk Xk >k >k >k X
k Xk Xk Xk

*

*

*
*x X %

Xk Xk Xk >k
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a a
aaaaa
a

e
e
b

b f

f
q

q

b

()

O 0000
O
0O 0000

000000

0000
O0O0O0O0

(wn

0O 0000

0O 0 o0

IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

10001000000000010000000
01111100011111000101101
01000000010001000111111
00000000010101000101111
00000111010001000000000
00001001011111000000000
10000001000000000000000
00101000000111110010000
00001000000100010011111
00000001110101010100010
00000100110100010000000
00010001110111110000000
00100001110000000100000
00001000100001000100101
00000001110001000111000

STARRY.IN STARRY.OUT
23 a000a0000000000b0000000
15 0aaaaa000ccccc000d40ddod

0a0000000c000c000dddddd
000000000c0b0c000d0dddd
00000eee0c000c000000000
0000e00e0ccccc000000000
b000000e000000000000000
00b0£000000ccccc00a0000
0000£000000c000c00aaaaa
0000000ddd0c0b0c0a000a0
00000b00dd0c000c0000000
000g000ddd0ccccc0000000
00g0000ddd0000000e00000
0000b000d0000£000e00e0b
0000000ddd000£000eee000
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10.2 3aBagaHHsS IPYyTOro Typy

10.2.1 «Kamesor»

JlaBanM-J1aBHO, KOpoJib Apryp i smnapi Kpyrioro Crosty 3Buvaiino 36upasucs
na Hoswii pik, mo0 BifCBATKYBaTH CBOKO APYZKOyY. ¥ maM’siTh PO Il HOIIl pu-
JiyMaJjii HacTiibHy rpy Kamesor jiist ojgHOTO rpaBiist, y sikiii ¢dpirypa Koposs i
JekiyibKa iryp JIumapis 10BLIBHO PO3TAIIOBYIOTHCS B PISHOMAaHITHUX KJIITUHAX
nomiku. Jlomka mae po3mip 8 X 8 kiitud (qus. mMair. 1).

= N W b~ U1 OO N @

A B C D E F G H

Koposb Mozke nepeminmarucs B Oy/ib-gKy CyMIXKHY KJTHHY JOIIKH K I10-
Ka3aHo Ha MaJl. 2, IIPU I[bOMY He BUXOJAYN 32 MEXKI JIOIIKU.

Junap (s i maxoBuil KiHb) MOXKe HepeMilaTuCst siK [OKA3aHO Ha MaJl. 3,
IIPU IIHOMY HE BUXOJSYN 33 MEKi JIOTIKU.
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Ilix wac rpu rpasernp MoxKe momicTuTu Oinbie ommiel dirypu B OgHy Kiti-
tuHy. KiliTHHE BBA2KAIOTHCS JJOCTATHBO BEJUKNMU, 1 HE BUHUKAE IIEPEITKOJ JJI
BlbHOTO HIEpeMitnenas Giryp.

I'pasirio neobxinno rak mepeminaru dirypu Kopoussd i JIunapis, o6 3i6paru
iX BCiX y gKifich oaHiil KJIITHHI 3a HAWMEHINE YHCI0 XOiB. Xomu dirypamn
HEOOXIIHO POOUTH IO IpaBWaxX, onucanuM Buire. JI0JJaTKOBO 70 1bOIO, SIKIIO
Kopoub i ogun a6o 6inbin JInmapis 3HaX0AATHCA B OAHIN KIITHHI, MpaBeIh MOXKE
Kopouts it omsoro 3 Jlunapis mepeMicTuTn pasoM IO MpaBUIaX MEPEMiIeHHs
Jlumaps i BBaXKaTH 1€ OJHAM XOJIOM.

SaBganus HanumiTe nporpamMy s 069UCICHHS MiHIMAJIBLHOI KiTbKOCTI XO-
JiB, HeOOXITHUX I TepeMilents ycix Giryp B OHy KJIITHHY JOIIKHA.
Bxinni gani @aitnr CAMELOT.IN MICTHTHL OJMH PsSJOK CUMBOJIB, IO OIIN-
Cy€ TOYaTKOBE po3TalyBaHis Giryp Ha JOMI. Pagok MicTUTh mOCTiM0BHICTD
KJITHH JONIKH, repia 3 gkuii — kiitnaa Koposs, immi — kiaitunn Jlunapis.
Koxna xmaituna ommcyerbes napoio Oyksa-nmdpa. Jlitepa nosmnadae ropuson-
TajbHY, a Iudpa — BepTUKAJIbHY KOODJAMHATY KJITUHU JOMKU. ¥Yci dirypu Ha
IMOYATKY I'PDH PO3TAIIOBAHI B PI3HUX KJIITHHAX.

Ha npuknami Koposb posramosanunit y kiaituni D4. Yorupu Jlumapi B Ki1i-
tuHax A3, A8, H1, i H8.
Buxiaui mani @aiin CAMELOT.OUT noBUMHEH MICTUTH €IUHMI PSJIOK 13 J0-
JAbHIM UM YHCJIOM, IO ITO3HAYa€ MiHIMAaJIbHE YHCI0 XOMIIB IpaBIlsd, HeoOXi-
JIHUX JIJIsI TTIepeMilleHHst ycix (piryp B OJHY KJITHHY JOIIKH.
Ob6merxkeHHs
0 < xinpkicTs Jlumapis < 63
IIpukaaa BXigHUX Ta BUXIJTHUX JAHUX

CAMELOT. IN CAMELOT.QUT
D4A3A8H1H8 10
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10.2.2 «IloJgiron»

IcHye rpa jyist OHOrO rpaBlis, M0 MOYMHAETHCs 3 3aBaanHs [losirona 3 N Bep-
munamu. [Ipukian rpadianoro npeacrasienns [lorirona mokazanmit na MaJ. 1,
ne N = 4. JIng xkoxuol Bepmmau [lostirona 3a/1aeThes 3HaYeHHsT — IIiJIe TICI0, a
JTsl KOXKHOTO pebpa — MiTKa oneparnil + (J1ogasantsi) abo * (MHOKeHHsT). Pebpa
ITonirona nmponymeposani Big 1 10 V.

+ N

¥

IIepruMm Xo710M y TPl BUIAIAETHCS OJTHE 3 pedep.
Koxxnnit mactynmaumit Xif CKIIaIa€ThCA 3 TAKUX KPOKIB:

e pubupaerbes pedbpo E rta asi Bepiuau Vi 1 Vo, mo 3’e¢anani pebpom E;

e pebpo F isepmmnu Vi i Vo 3aMIHIOIOTHCS HOBOIO BEPIITMHOIO 31 3HAYEHHSIM,
PIBHUM pe3yabTaTy BUKOHAHHS OIEpallil, BU3HATIEHOIO MITKOIO pebpa F,
HaJI 3HaUeHHaMHA Beprmma Vi i V.

I'pa zaximuayerncs, Kom OiTbIte HEMaEe KOaHOTO pebpa. Pesymbrar rpm —
YUCJI0, PIBHE 3HAYEHHIO BEPIIMHM, IO 3aJIUIIIIACS.
Ilpukianm rpu  Posriaremo Iomiron va mas. 1. I'pasens mouas rpy 3 Buja-
JieHHsi pebpa 3 (auB. MaJL. 2).

2
(D

1+
(5
4

Ticaig nporo, rpasers Bubupae pebpo 1 (aus. mai. 3),
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+ N

Pebpo 4

+ N

i, maperri, pebpo 2. Pesyubrarom rpu 6yie quciao 0 (qus. mai. 5).

SaBganus HanumiTs nmporpamy, mo 1o 3agaHomy 11osirony o6uucioe mMa-
KCHUMAaJIbHEe 3HAYEeHHs BEPIINHU IO 3AJUIIUIACH 1 BUBOJUTH CIUCOK yCIX THUX
pebep, BUIAJIEHHS AKUX HA MEPIIOMY XO/Ii I'DH JI03BOJISE OJI€PXKATH 1€ 3HAYEH-
Hsl.
Bxinnai mani  ®aiin POLYGON. IN onmcye ITosiron iz N seprmmnavu. @aiir mi-
CTHUTB JIBA PSJKU. Y MEPIIOMY PsKy 3amnucane ducio N. pyruit psigok micturh
MiTKE pebep i3 momepamu 1,..., N, Mi’K IKUMHU 3alcaHi 9epe3 OIIH IMPOITYCK
3HAaYEHHs BepluH (mepiie 3 HUX BiANOBizae Bepiuuni, cymixkuiil pebpam 11 2,
HACTyIIHe — CyMixkHiif pebpam 2 i 3, i Tak jaJi, octanne — cyMikHiil pedpam
N i1). Mirka pebpa — 1e Jirepa t, 1o BiJmnosigae omeparii gonaBaHHsi, abo
JiTepa X, MO BiIIOBiIae orepariil MHOYKEHHSI.

Bximnwmit daitn y mpukitazi omucye Iomiron, 306paskennit na madt. 1. JIpyrmit
PSITOK TIOUMHAETHCST 3 MITKH pedbpa 1.
Buxinui mani VY nepmomy psaky suxignoro daiiaa POLYGON . OUT nporpamMa
[MOBUHHA 3AIMCATH MAKCHMAaJIbHe 3HAYEHHsI BEPIIUHU 110 3aJIUIINIACS, STKE MO-
xKe OyTu nocaruyre s 3aganoro llosirona. B apyromy psijiky nmoBuHen OyTu
3alUCaHUil CIIUCOK YCiX TUX pebep, BUAJIeHHs SIKUX Ha [TEPIIOMY X0/l J03BOJISIE
oflepxKaTH 1e 3HavdeHns. Homepn pedep mMOBUHHI OyTH 3aIiCani B 3pOCTAIOTOMY
MOPSAJIKY 1 BIJIOKPEMJTIOBATHUCA OJIUH BiJl OJTHOTO OJTHUM ITPOITYCKOM.

Buxigauit daitn g [Hosirona, 300pakeHoro Ha MaJji. 1, HABEIEHO y IIpU-
KJIaJ1i.
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Ob6MezKkeHHs
3<N <50

st 6y1b-TKOT TTOCTIIOBHOCTI XO/IiB, 3HATEHHS BEPINUH 3HAXOIITHCI B Me-
Kax [—32 768,32 767].

IIpukaaa BXigHUX Ta BUXIJTHUX JAHUX

POLYGON. IN POLYGON.OUT

4 3312
t -7t4x2x5

10.2.3 <«Kapruuku»

Ha crini Hak/eeHa jesika KiJIbKICTh ItakaTiB, gpororpadiil i IHIIUX KapTHHOK
IpAMOKYTHOI dopmu. Yci iX cropoHnm abo BEPTHKAJbHI, a00 NOPU30HTAJIBHI.
Koxken npgaMoKyTHHK MOXKe OYTH 9acTKOBO abO I[JIKOM IMEPEKPUTUN IHITHMEI
npaMOKyTHHKaMU. [lepumeTpom Ha3MBAETHCH 3arajibHa JIOBXKWHA BHYTPIITHIX i
30BHIIIHIX IPaHUIlb DIryp, OTPUMAHUX ILJISXOM HAKJ/IAJIEHHSI PIMOKYTHUKIB.

SaBganus Hanucaru nporpamy, o 06YUCIIOE 3HAUCHHS OTPUMAHOTO IepH-
merpa. Ha maut. 1 mokazanwuit HabGip i3 7 NpsIMOKYTHUKIB.

Bignosigai rparumi orpuManol (irypu rmokasaHi Ha MaJl. 2.
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Bepmunu Bcix npsgMOKYyTHUKIB MAaIOTh ILJIOYHUCE/IbHI KOOPIUHATH.

Bxigai mani Ilepmmit psgox Bxignoro daiina PICTURE. IN MicTUTBL 4YHCIIO
[PSIMOKYTHHKIB, HAKJIEEHUX Ha CTiHI. Y KOKHOMY HACTYITHOMY PSJIKY HaBO-
JISITHCSL IIOUMCEIbHI KOOPAMHATH JIBOI HUKHBOI BEPINIUHE 1 IIpaBol BEPXHLOT
BEPIIMHUA KOXKHOTO IPAMOKYTHUKA. SHAYCHHS [IUX KOOPJMUHAT JaHi 9K BIOPSII-
KOBaHi apu, Mo CKIAIAIOTHC 3 X -KOOPAUHATH Ta, Y -KOODINHATH.

Bxigauit daitn y npukial BiIIOBIIae IPUKIIALY, HABEIEHOMY Ha MaJl. 1.

Buxigmi mani Buxinnuit daiis nopunen MicTHTH TiIbKH OQMH PSJIOK i3 He-
Bi’€eMHIM IIIM <HCIOM, IO € TepIMeTPOM JJId 3aJaHNX TPAMOKY THHUKIB.

Ob6mekeHHsT
0 < gmcso npsaMokyTHUKIB < 5 000

Vei koopauHaT 3HaXOAATHCA B Mexkax [—10 000, 10 000], i koxken 3aqanuit
NPAMOKYTHHK Ma€ J0JaTHIO maonty. s 36epeKeHHst pe3yIbTaTy JOCTaTHBO 32
oura.
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Ilpukiaanm BXigHUX Ta BUXiTHUX JTAHAX

PICTURE.IN PICTURE.QOUT

7 228
-15 0 5 10
-5 8 20 25
15 -4 24 14
0 -6 16 4
2 15 10 22
30 10 36 20
34 0 40 16

Pozaia 11. Typiis’1999

11.1 3aBgaHHs IIEPILOro TYpPY

11.1.1 «KBiTKOBa KpaMHIYKa»

Bu xo4ere opopmuTu BiTprHy Balmol KBITKOBOI KpAMHUYKH IIIOHARKpAIe. ¥ Bac
¢ F Oykeris (KoxkeH OyKeT CKJIQIAEThCs 3 KBITIB OJIHOIO BHLY, YCI KBITH OJHOTO
Bugy 3i6pani B oxmHomy 6ykeri) i He MeHINa KiJIbKICTh Ba3, PO3TAIIOBAHUX Y
psin. Basu mpukieeni 1o mosmri i 3aHyMepoBaHi 3/1iBa HAIIPABO MTOCIIOBHO Bif
1 10V, ne V — kinbkicts Ba3. Baza 1 € kpaitaporo JiBoio B psimy, a Ba3a V —
KpailHbOIO MpaBoi0. BykeTn MoXKHaA mOMIIIATHA y Pi3HI Ba3u i KOXKeH OyKeT Mae
yHiKaabHU HOMep y Mexkax Bij 1 0 F. [lopsisiok po3mimenns: OyKeTiB y Bazax
Takmit: OyKeT 1 3aBXKIU MICTUTHCA y Basi, IO CTOITH JiBile Ba3u 3 OyKeTOM 7,
gaxmo ¢ < j. Hexail, manpukiam, y Bac € Oyker asasiit i3 momepom 1, Gyker
Gerowiii i3 HOMepoMm 2 i OyKeT rBO3UK i3 HOMepoM 3. Yci Oykeru moBUHHI OyTH
roMileHi y Ba3u. BykeT a3astiif moBrHeH Oy TH TOMIIIEHIM Y Ba3y, PO3TAIIOBAHY
JtiBine Ba3u 3 Oerowisimu, a Oyker GeroHiit — JiiBile Ba3u 3 rBO3uKaMu. JIKIIO
Ba3 Oyje OijbIle, HizK OyKeTiB, TO JesKi Ba3u 3aJIUIIAThCS MOPOXKHIMU. Y Basi
MoOKe OyTu He 6iIbIne oaHoro OyKeTa.

Kozxna Baza Mae BIacHi XapaKTEpUCTHKH, TaK caMo 9K i KBiTu. Tomy momi-
IEeHnil y Ba3y OyKeT Ma€ JesKy eCTeTHIHY XapPAKTEePUCTUKY, BUPAXKEHY I[LIIM
YUCJIOM. 3HAYEHHSI €CTETUIHUX XaPAKTEePUCTUK HABEJEHI y TabJIHI HIZKIE.

|1 2 3 4 5
1 (asani) 7 23 5 24 16
9 (Geromil) |5 21 -4 10 23
3 (rBozaukn) | -21 5 -4 -20 20

HOpO}KHH Ba3a Ma€ 3HAYEHHsI €CTeTUYHOI XapaKTepUuCTuKu, piBHe HYJIIO.
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Biamosigmo 1o i€l Tabsauri azasril mpeKpacHo BUIVISAAIOTH Y APYTiit Basi i
2KAXJINBO Y YE€TBEPTIiii.

Jy1st mocATHEHHS HAKPAIIOro €eCTETUIHOT0 OOPMIIEHHS BITPUHU BU IIOBUH-
Hi MAKCUMI3yBaTH CyMy 3HAYEHb €CTETUYHNX XapPaKTEPUCTUK PO3MIIEHb KBIiTiB
y Bazax, 30epiraroun HeoOXi/iHEe yHOpsJIKyBaHHsd OykeriB. fKmio icuye Oimbime
OJTHOT'O PO3MIIIEHHS, MO0 MAIOTh MaKCUMAaJbHY CYMY, TO BU TOBUHHI BUBECTH
TITBKU OJTHE 3 HUX.

O0OMmezkeHHd

e 1 < F <100, ne F — kisnbkicTp OykeriB. Bykeru mpomymeposani Bizg 1
no F.

e ['<V <100, me V — kinbKicThb Ba3.

o —50 < A;; <50, ne A;j — 3HAYCHHHA €CTETUYHOI XapaKTEePUCTUKU, OTPU-
Mame TIpu TMOMIIeHHl OyKeTa ¢ y Ba3y j.

Bxignai mani Bxianuit Tekcrosuit daitn nazusaerncs FLOWER. INP.

e IepIiuii psiJIoK MiCTUTH JBa aucaa: [, V.

e HacTynHi F' paAnKiB: KOXKeH 3 IUX PAJKIB MicTuTh V Iinux guces, A;; €
j-M auciom y (i+1)-my pauaky Bxignoro daiia.

Buxigmi gani  Buxinnuit daiin € daitaom 3 im’sam FLOWER. OUT i ckiia1aeTbes
3 JIBOX PSAJIKIB:

® [epINUil PSAIOK MICTUTDH CyMy 3HAYEHb €CTETUIHAX XaPAKTEPUCTUK BAIIIO-
o PO3MIIIIeHHs KBITiB y Ba3ax.

e JPYTHUil PASOK MICTUTH TOCIIIOBHICTS i3 F' amces, fe k-Te 9uc/io BU3HATAE
HoOMep Ba3u, y dAKi#f momimeno 6yker k.

O1iaky  Bama nporpama II0BUHHA BUKOHYBaTHCs He OiabIie 2-x cekyn. Jac-
TKOBI pO3B’SI3KM B KOYKHOMY TECTi OIIHIOBATHCS HE Oy/IyTh.
IIpukaaa BXigHUX Ta BUXIJTHUX JAHUX

FLOWER. INP FLOWER.QUT
35 53
7 23 -5 -24 16 245

521 -4 10 23
-21 5 -4 -20 20
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11.1.2 «CxoBani Koam»

€ MHOXKHMHA KOIOBHUX CJB 1 TeKcT. TekcT MIiCTUTH IOBIIOMJIEHHSI, CTBOPEHE 3
KOJIOBUX CJIiB, BKJIIOUEHUX Y HBOTO JICIKHM, MOYKJIMBO HEOJIHOZHAYTHUM, CIIOCO-
o6om. Kool citoBa i TeKCT MicTATH TIMHKU BeIUKi 1 MaJjii JiTtepn aHMIifCHKOTO
andasity. Bemmka i masa mitepu pospizasiorhed. /loBKuHa KOIOBOIO CIOBA
BU3HAYAETHCA 3BUYHUM YMHOM: HAIIPUKJIAJ, JTOBXKHHA KOJAOBOro cjaoBa ALL Ji0-
piBHIOE 3.

Jlitepu KOJOBOrO €JIOBa 3yCTPIiYarOThCsl B JAHOMY TEKCTI He 00OB’SI3KOBO
nocstiioBao. Hampukiia, komgose ciioBo ALL 3aBkau Oyjie IPUCYTHIM y TEKCTI,
IO MICTUTH TiIOC/TIIOBHICTD BUy AuLvL, Jjie v 1 v € TOC/iIOBHOCTSAMHA JITEP
(MoxksmBO mIOpOKHIME). Bymemo rosopuru, mo AuLvl € HOKPUBaIOYOIO [OCJIi-
JoBHIicTIO 71 ALL. YV 3araJbHOMY BHUIAJIKY, MOKPUBAIOIa, MOCTIIOBHICTD JIJIsd
KOJIOBOT'O CJIOBA BU3HAYAETHLCA K IiJIITOCIIIOBHICTh TEKCTY, y KOl Iiepina i
OCTaHHsI JliTepu 30irafoThCs BIIIOBIIHO 3 IEPIIO0 i OCTAHHBOK JIiTEepaMU KO-
JIOBOT'O CJIOBa i1 icHy€ CI1ocib BIJIHOBUTHU KOJOBE CJIOBO BUJLYYEHHSIM, SIKIIO He-
00XiAHO, AeAKHUX JITep IiAIoC/IiM0BHOCTI. 3ayBaskKuMO, 10 KOJOBE CJIOBO MOYKE
MICTUTHUCS B OJHIN 91 JEKIIHKOX MOKPUBAIOUNX MTOCIITOBHOCTAX, ab0 He 3yCTpi-
JaThucs B TeKCTi B3arayi. KpiM TOro, mokpuparda IMOC/IIOBHICTE MOXKe OyTH
ITOKPUBAIOYOIO MTOCJIIIOBHICTIO JIJIsT OB HiXK OHOT'O KOJOBOI'O CJIOBA.

TlokpuBaroda 1OCIiIOBHICTh BU3HAYAETHCSI CBOEKD MOYATKOBOK 1 KiHIIEBOIO
HO3UIISIMU B TeKCT] (HO3UIisIME 1IepInol i ocTaHHboOl JiTep BifnosigaHo). Iepria
JiTepa TEKCTy 3HAXOMUThCA B 1To3utiii 1. Bymemo roBopuTn, 1mo mokpuBarodi mo-
CJIJIOBHOCTI €1 1 ¢o HE IEPEKPUBAIOTHC, SIKIIO IIOUYATKOBA 03UIIis ¢1 Oiabina (>)
HI>K KIHIIEBa TO3UIIisI Co 00 HABIAKU. ¥ 1HIIIOMY BUIIAJIKY Il JIBI ITOC/IiI0BHOCTI
IIEPEKPUBAIOTHCSI.

Posp’si3anHst 331241 1oJ1ra€ y BUIIJIEHHI CXOBAHOT'O ITOBIIOMJIEHHS 3 TEKCTY.
Po3B’s13KOM € MHOXKHHA €JIEMEHTIB, KOXKHUN 13 SIKUil CKJIAJAEThCsT 3 KOIOBOIO
CJTOBa, 1 MMOKPUBAIOYOI TOCJIITOBHOCTI JI/IsT IHOTO KOJOBOTO cjioBa. [Ipm mpomy
IIOBUHHI BUKOHYBaTUCH HACTYIIHI YMOBH:

® TOKPUBAIOYI MOCIIOBHOCTI HE TIEPEKPUBAIOTH OJTHA OJIHY;
e JIOBKMHA IMOKPHUBAIOYO] 1ocimoBHOCTI He niepesuntye 1 000;

e CyMa JOBXKHH KOJIOBHX CJIiIB — MaKCHUMaJbHa (KOXKEH eJIeMeHT J06aBJIsie
JIOBZKMHY KOJIOBOI'O CJIOBA, sIK€ BIH MICTUTB, JI0 CYMHU JOBYKUH).

[Tpu HasiBHOCTI OijibINIE OMHOIO PO3B’SI3KY BaM HEOOXITHO BKA3ATU TIJIbKU
OJINH 3 HUX.
Ob6meXxeHHsT

e 1 <N <100, 1e N — KUIBKICTh KOJIOBUX CJIiB.
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e MakcnmasibHa JTOBXKHUHA KOMOBOrO citoBa — 100 miTep.
o 1 < nomxkwmHa 3aj1aH0r0 Tekery < 1 000 000.

Tl'apanTyeTbes, M0 B JIaHOMY TEKCTI

e Jljst Oy/ib-sIKOT MO3UIIT B TEKCTI KIJIbKICTh MiHIMAJBHUX CIIPpaBa IOKPUBa-
IOYHX ITOCJIJIOBHOCTEH, IO MICTSTH ITI0 TIO3UIIiI0, He niepesuiirye 2 500;

® KLJIBKICTh MiHIMAJBHUX CIIPaBa MOKPUBAIOYHUX ITOC/IIJIOBHOCTEN HE Iepe-
sBumye 10 000.

Bynemo roBoputn, 1o mokpuBaoda MmocsIiIOBHICTD ¢ JIJIsT KOJOBOTO CJIOBa, W
€ MiHIMaJIbHOIO ClIpaBa, AKIIO HigKuil BaacHuil npedike ¢ (Baacuum npedikcom
¢ € Oyapb-gKa [0YaTKOBa HiANOCJAII0BHICTL ¢, Taka 10 BOHA HE JIOPIBHIOE C)
He € MOKPHUBAIOYOIO IMOCIAOBHICTIO /g w. Hampukias, 1yis KOZOBOrO CJI0Ba
ALL, AAALAL € MiHIMAJIBHOIO CIIpaBa MOKPHUBAIOYOIO ITOCJIiJIOBHICTIO, Y TOH Yac
K AAALALAL TakKo»XX € IOKPHUBAIYOIO MOC/IIJIOBHICTIO, aJjie He € MiHiMaJbHOIO
CIIpaBa.

Bxinni nani € gsa Bxigni Texcrosux daitam: WORDS. INP i TEXT. INP. Qaiin
WORDS . INP MicTHTDH CIIMCOK KOJOBUX CJiB, a ¢aita TEXT.INP MiCTUTH TEKCT.

Ilepmmmuit psmok aitma WORDS. INP mictuth 3nadenus N. Koxken 3 macry-
mauX N psiIKiB MiCTUTH KOJIOBE CJIOBO, IO € ITOC/IiTIOBHICTIO JIiTep 6€3 MPOIyCKiB
Mmix HuEMEu. K0o2KHe K0J/10B€ CJI0BO 0/IHO3HAYHO BU3HAYEHE CBOIM MOPSIIKOBIUM HO-
MepoMm y daiti WORDS . INP: Iii uucsa Big 1 10 N € HOMepaMu KOJOBUX CJIIB.

Qaiin TEXT.INP cKIAQJA€ThCI 3 IOCTIIOBHOCTI JITEP, IO 3aKIHIYETHCS
oJHUM cUMBOJIOM Kinng pgaika (end-of-line character), 3a skum ige cuMBOJI KiH-
g daiia (end-of-file symbol). Leii daiisl He MiCTUTH IPOILYCKIB.
Pekomenmaiiii ajis mporpamMyrovunx MOBOIO Pascal [liaa 3abesmede-
HHA ePEKTUBHOCTI PEKOMEHIYEThC OMMCYBATH BXimHi daitan tumy text.
Buxiami mani Busin nosunen nposojutucs B daiin CODES. QUT.

[lepmnit psAIOK MOBUHEH MICTUTH CyMy, Ky OOYHMCJIMIA BAIa IPOrPAMA.

Koxken mactynnnit ps/0K IOBHHEH MICTATH OJINH €JIEMEHT BAIllOro PO3B A3~
Ky. P10k cKIagaeThbes 3 TPHOX IHJINX 9UCes i, S, €, e ¢ — HOMEp KOJIOBOTO
CJIOBa, IO MICTUTBHCS B MOKPUBAIOYIN ITOCIIIOBHOCTI, K& BU3HAYAECTHCS IO~
TKOBOIO TTO3UIIIEI0 S 1 KiHIEBOIO mo3uriieio e. [Topsaok BuBojy ycix psjIKiB, 1O-
YUHAIOYH 3 JIPDYTOT0, HE MA€ 3HAYCHHSI.

IIpumitka CxoBane HOBIJIOMIICHHH, IO BIAIOBIIAE HABEICHOMY NPHUKJIALY,
Buriasgae Tak: RuN RaBbit Rul. (IHIHI/IM MOZKJIMBAM IIOBioMyieHHAM € RulN
HoBbit RuN). 3Bepuirh yBary, mo HOBIIOMJICHHS HEe IIOBUHHO 3’SIBJISITUCS Y BU-
xijHOMY daiii.

Ouinkm Bama nporpama HOBHHHA BUKOHyBaTucs He 6ibin 10 cexyn. Yac-
TKOBI PO3B’SI3KU B KOXKHOMY TECTI OIIHIOBATHCS HE OV Th.
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WORDS . INP TEXT.INP CODES.QUT
4 StXRuYNvRuHoaBbvizXztNwRRuulNNP 12

RulN 29 21
RaBbit 147
HoBbit 1 24 28
StoP

11.1.3 «Ilinzemue micTo»

Bu onunnimes B ogmomy 3 migzemunx mict Kamamoxkii. Baykaroan y Tempsisi, Bu
BUIIA/IKOBO 3HAXO/IUTE KapTy Micta. Ha Kajb, HAa KapTi HEe IMO3HAYEHE Te MiCIie,
Jie BU 3HaX0JuTech. Baria 3a/1a1a — JOCTIKYIOUN MiCTO, BUSHAYMUTH IIe MICIIe.

Kapra micra siBjisie 0600 TPSIMOKYTHY CITKY 3 OJMHUYHUME KBaJIPATAMHU.
Koxen kBajipaT mMoxke OyTu abo MOPOXKHIM, MO3HaYeHUM JiTeporo 0, abo da-
CTUHOIO CTiHM, IMO3HaYeHUM JiTeporo W. Ha kapTi TakoK MOKa3aHO HAIIPSIMOK
ma miBaiu. Ha macrs, y Bac y pymi € KoMItac, TaK IO BH MOXKETe ITPABUILHO
opieaTyBaTucs 1o KapTi. CriogaTky B 3HAXOIUTECS HA MOPOKHBOMY KBaJIPATI.

Hocuizkenns MicTa MOYMHAETHCs 3 BUKJIMKY mporeaypu (dynkuii) Start,
mo He Mae aprymentis. [Ipm mocsimkenni MicTa Bu MOXKeTe BUKOPHUCTOBYBATH
upouenypu (dyukuii) Look i Move.

Bu moxere nuraru, Bukinkaodu ¢Gyskiio 3 iM’sam Look(Dir), xe Dir mo-
3HAYAE HAMPSIMOK JOCTiKeHHs:. Bono Moxke matu 3uadennaa N, S, E abo W, o
[TO3HAYAKTH BIAOBIAHO MBHIY, miBJAeHb, cxif 1 3axig. Hexait apryment Dir mae
suadenns: N. Toai Bigmosigio Oye Jyritepa 0, SIKIO KBaJIpaT, 110 BU aHAJI3Y€ETe
B MIBHITHOMY HaIPSIMKY, € TOPOXKHIM. fKITO TaMm cTina, TO Biamosimgao Oyme Jri-
Tepa W. AHajoriuHO, MOXKHA aHaJII3yBaTu i ofep:KyBaTn iH(OPMAIio PO 1HII
CyCiJIHI KBaJIpaTn

Bu mozkere mepewminyBaTucs B OJUH i3 YOTUPHOX CYCiTHIX KBaJpaTiB, BU-
kymkatouu 1poneypy Move(Dir), ae Dir nosnauae maupsiMok Bamoro pyxy. Bu
MOYKeTe ITePEeMIILyBATUC TIILKH B TOPOXKHI KBajipaTu. [lepemimmenns Ha KiaiTu-
Hy, 3aifHSITY CTIHOIO, € IIOMUIJIKOK. 3 OYIb-SIKOI'O MOPOXKHBOTO KBa[paTa MOXKHA
[IOTPAIUTU B Oy/Ib-siIKUAN 1HIINI MOPOXKHII KBaIpaT.

Bam HEOOXiHO 3HAWTH KOOPAMHATH ITOPOKHBOIO KBAJIpATa, y IKOMY BU BU-
SABUJIM KapTy, BUKJIMKaau 1porenypy Look(Dir) minimasbny KijgbKicTs pasis.
Komu Bu, maperrri, BusnavnTe 1i KOOPJWHATH, BU MOBUHHI BUKJINKATH ITPOTIE-
nypy (dbyukuio) Finish(x,y), ne x — ropusonrasnbua (cxig-3axin), a y — Bepru-
KaJibHa (MiBJEHBb-IIIBHIY) KOOPIUHATH OO IIOPOKHLOIO KBAIPATA.
Oo0mMmerxkeHHs

e 3 < U <100, ne U € mupuHa KapTu, TOOTO KiJbKICTh KBaJIpaTiB KapTH
y TOPU30HTAJILHOMY (3aXi-CXijl) HAIPIMKY.
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e 3 <V <100, me V € Bucora kKaptu, TOOTO KiJIbKICTh KBaJIPATIB KAPTU Y
BEPTUKAJILHOMY ([IBJEHB-IIIBHIY) HALPIMKY.

e MicTo orouene crinamu, 1Mo MO3HAYECHI HA KAPTi.

e IliBjenHo-3axifgnuil KyT MicTa Mae koopuHaTu (1, 1), a niBHiuHO-CXiHMI
KyT Mae koopuHatu (U, V).

Bxignai mani Bxignum daiiiom € Texcrosuit daiin 3 im’ssm UNDER. INP.

[lepmuit psmok micrurs aBa aucaa: U, V.

Koxen 3 mactynnux V paakis micturs indopMmariiio npo psagakn kapru. Ps-
IOK criagaerbes 3 U 3nadenn. lpu npomy z-uit cumsost psauaka (V — y + 2)
BxizHoro daiina 3aae KoopaunaTu no3umil (x,y) Ha Kapri: ne abo Jirepa W,
0 MO3HAYAE CTiHY, abo Jiitepa 0, 110 IO3HAYAE MMOPOXKHIN KBajpaT. Psijiku He
MOXKYTb MICTUTH IPOILYCKiB.

Buxiaui gami  Buxignwuii daiir He noBunen creopropaTucs. PesyibraT poss’s-
3aHHS 3a/1a41 TTOBIIOMIISIETHCsT BUKJIMKOM Tipotieypu (dbyskiii) Finish(x,y).
IncTpykiiia ansa nmporpamMyroumx MoOBOIO Pascal VYV suximuwmit daiin
BAIIOI ITPOTPaMU BKJIIOYITh HACTYITHUN PAJIOK:

uses undertpu;
[eit Moysib Oyjie MiCTUTH HACTYITHE:

procedure Start; { must be called first }

function Look (dir:char) :char;

procedure Move (dir:char);

procedure Finish (x,y:integer); { must be called last }

Incrpykuis ajst nporpamyrounx Ha C/C++ Y puxinnomy daiii pamol
porpaMu oTpibeH HACTYIHUN PsiIOK:

#include "under.h"
YV UNDER.H OyayTh MiCTUTUCH HACTYIIHI OTOJIOIIEHHS:

void Start (void); /* must be called first */
char Look (char);

void Move (char);

void Finish (int,int); /* must be called last */
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Oninkn  Bama nporpama MOBUHHA BUKOHYBATHCA HE OLIBIIT 5 CEKYH/I.

106 opepxkaru nopHuit 6ay A 3a Tect, HOTPiOHO, 100 & — KiJIbKICTH BUKJIU-
KiB (pyHKIIT Look, Gysia mente abo piBHa ducity M, BCTAHOBJIEHOMY TECTYHOUO0
nporpamor. 3ayBazkumo, mo M BUOHpAEThCs TakuM, 1106 OyTu Glabmmm (> ),
HiK MiaiMyM. 3okpema, M He 3a71eKuTh BiJl TOro, 00paHO HAIIPSIMOK OTJISILY IO
91 TTPOTU TOJAMHHUKOBOI CTpiiKu. Bu MoxkeTe omep:kaT dacTuHy OasiB, SKITO
4ncso 3BepHenb 10 Gyl Look Ginbmie (>) M, ane mente (<) HOIBOEHOIO
M. Bayu, siki BU ofiep:KuTe, OOUUCIIIOIOTHCs ILISIXOM OKPYIJIEHHSI TIepPIIoro Jie-
CATKOBOI'O 3HAKA TOTO 3HAYEHHS, sIKE BUBHAYAETHCS 33 HACTYITHOIO (DOPMYJIOIO:

A akmo x < M,;
W axmo M < x < 2M,
0 Ao x > 2M.

HKH_[O OporpaMa Hnpalroe 3 IMOPYIIEHHAM IIpaBUJI, TO BOHa OL[iHIO€TI)CH B0
oaJiB. ,ZLO IOPpYIIE€Hb IIPpaBUJI HAJIEZKUTH HACTYIIHE:

e 3pepuenns 0 6i6sioreunol npouemxypu (pyHKil) i3 HenpuiycTuMuM ap-
PYMEHTOM, HAIPUKJIA, 13 CUMBOJIOM, 10 HE ITO3HAYAE HAIPSIMOK.

e Crpoba pyxaTucst Ha CTiHY.

e HesinnosigaicTh ymMOBaM 3a/adi.

Ilpukiaanm BXigHUX Ta BUXiTHUX JTAHAX

UNDER. INP

58

WWWWW
WWWOW
WWWOW
WOooow
WOwOow
WOoOoww
WwOoOow
WWWWW

MozkuBa MOCIiIOBHICTD BUKJIMKIB ITPOIIELYP, IO 3aKIHIYETHCT KOPEKTHUM
BUKJIMKOM TIporeypu Finish:

Start ()
Look(’N?) W?
Look(’E?) 0
Move (°E?)

Look (’E?) W
Finish(3,5)
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11.2 3aBagaHHs IPYyTOoro Typy

11.2.1 «Csitiiodopu»

HopoxHiii pyx B Mmicti AuHrmiIBiIl yramToBaHO HE3BUYIHUM CIIOCOOOM. ¥ Mi-
CTi € TepexpecTs 1 JJOPOr'u, sSIKUMHU [TePeXpecTsi OB st3aHl MixK co00t0. By ib-siki
JIBa, TIEPEXPECTsl MOXKYTb OyTH HOB’si3ani He OLIbIN HiXK oxHieo moporoio. He
icoye mopir, 1o 3’€THYIOTH Te caMe MepexpecTs i3 cammum coboro. Hac mpoismy
[0 muIsixy B 000X HaIpsiMKax ojHakoBuil. Ha KoxKHOMY mepexpecti 3HaXOIU-
ThCsI OJIUH CBITI0OP, IO V¥ KOKHAM MOMEHT Jacy MoyKe OyTu abo OJTaKUTHUM,
abo yepBornM. KoJtip KOXKHOrO CBiT/IOhOpa 3MIHIOETHCST TIEPIOMIHO: TPOTSITOM
JICTKOTO iHTEpBaJIy Yacy BiH OJIAKUTHUN, a MOTIM, MPOTATOM JIESIKOrO 1HITIOTO
inTepBaJsly — uepBonmit. Pyx mo moposi MixK OyIb-IKUMU JIBOMa IIEPEXPECTsi-
MU JIO3BOJIEHUH TOI 1 TIIBKHU TO1, KO CBIT/IOhOopr Ha 000X MEPeXpecTsX el
JIOPOrU MAIOTh TOI caMuil KOJIip y MOMEHT B'i3/1y Ha I[f0 jopory. AKIimo Tpamc-
mopTHUil 3acib mpubyBae Ha IepPexXpecTsi B MOMEHT IIePeKJIF0UYeHHs CBITJIO(hOopa,
TO HOro MOBe/IiHKa Oy/le BUBHAYATUCS HOBUM CBITJIOM cBiTsiodpopa. TpancropTHi
3ac00M MOXKYThb 3HAXOJUTHCS B CTAHI YeKaHHs Ha MEPeXpecTsix. Y Bac € Kapra
MicTa, 10 MMOKa3ye:

® YAC IPOXOJKEHHS KOKHOI Joporu (I 4ucia),

® TPUBAJICTDH I'OPIHHA KOXKHOIO KOJIbOPY Jyisi KOXKHOrO cBitsiodopa (i
qucIa),

® I[I0YATKOBUIT KOJIp 1 Yac ropiHHs, M0 3aJIMIIUBCs, IHOr0 KOJIbOpy (i
qHCsIa) I8l KOXKHOTO CBITI0dhOopa.

Bu noBunHI BU3HAYUTH MIISX MiXK JIBOMa 3a/[aHUMU IIEPEXPECTIMHU, IO JI0-
3BOJISIE TPAHCIIOPTHOMY 3aCO00BI IPOIXaTH BiJl HOYATKOBOIO MIEPEXPECTs J0 KiH-
IIEBOT'O 32 MiHIMAJIbHUII Yac i3 MOMEHTY cTapTy. SIKINOo iCHYyIOTh JIeKiTbKa TaKIX
IJISXIB, TO BU IIOBUHHI BUBECTH TIJIBKU OJUH i3 HUX.

Ob6merkeHHS

e 2 < N <300, ie N — xinbKicTh niepexpectb. [lepexpectss HyMepyrOThCs
mimMu gpucaaMu Bix 1 oo N.

e 1 < M <14 000, me M — KinbKiCTh NIJIAXIB.

o 1 <[;; <100, ne l;; — 1ac, HeoOXiTHMIT /7151 TIEPEMIIIIEHHS B IepexpecTst
1 JIO TIepexXpecTsi j, BAKOPUCTOBYIOUN IILISAX, 10 3 €IHYOTh [epPexXpecTs i
ij.

e 1 <t;. <100, ne t; — TpUBAJICTH TOPIHHS IBITY ¢ I CcBiT/IOhOpa HA
nepexpecri i. [H1eKc ¢ npuiimae 3HadenHs B s 6,1akuTHOTO 1BiTy 1 P —
J1st 9epBOHOrO (B 1 P — BesMKM JIATUHCHKI OYKBH).
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o 1 < r;. <1, J1e rj. — Yac CBITIHHHA, O 3AJMIIUBCS, TOYATKOBOTO TBITY
€ Ha TIEPEXPECTi 1.

Bxignai gani Bxigmumit daiin € rekcrosum daiiiom 3 im’ssm LIGHTS . INP.

o [lepmmii psiOK MICTATH JIBA 9YHCIA: HOMED IIOYATKOBOIO IIE€PEXPECTH i
HOMED KiHIIEBOTO TIEPEXPECTSI.

e Jlpyrumit psaoK mictuTh apa unciaa: N, M.

e Hacryuni N psjxis micrars indopmario npo N nepexpecrb. (i + 2)-uit
PsLIOK BXijiHOTO haitjia mMicTurh iHGOpMaIiio npo mepexpects i: Cj, Tic,
tip, tip, ne C; (B abo P) — novarkosuil Kouip ceitiaodopa Ha repexpecti

2.

e Hacrymui M psankis ommcyiors M mopir. Koxken psiiok Mae BUTIAI: 4, J,
lij, me i1 j — HOMEpHU IepexpecTs, IO 3B’dA3y€ I JOPOra.

Buxigmi mani Buxinnuit daiin nopunen maru im’s LIGHTS . QUT.
ko max icuye:

e [lepmmii psiIOK MOBUHEH MICTUTH MiHIMAJIbHUIT 9ac, HeOOXIJHWIA JJIsl J10-
CATHEHHs KiHIEBOTO [IEPEXPECTS 3 MOYATKOBOIO.

e Jlpyruit psAI0K MOBUHEH MICTUTHU CIIMCOK ITEPEXPECTh, IO BiAOBimae 3Ha-
iiJilecHOMY MiHIMAJIbHOMY TLIAXy. Bu MOBMHHI 3ammcaTi mepexpecTts B MMO-
PSAKY IX mmpoxojzkeHHs. [lepime 1ijie ToBUHHO Oy TH HOMEPOM ITOYATKOBO-
IO IepexXpecTsi, OCTAHHE — KiHIIEBOTO.

Ko MIIaX He iCHyE:
e CuHMI PsAJIOK IMIOBUHEH MICTUTH TIABKHU Ifijie ducjo 0.

Ouinkm Bamma nporpama HOBUHHA BUKOHYBATHUCS HE OLIbIIE 2 CEKyH/I.
YacTkoBi po3B’3KH B KO2KHOMY TECTi OIIHIOBATUCS HE OY/IyTh.
IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

LIGHTS.INP LIGHTS.OUT

4 127

5 124
2 16 99
6 32 13
287 4
38 96 49
2 4

3 40

3 75

4 76

4 77

WNNR =D O'OWd =
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11.2.2 «BupiBHIOBaHHS»

st Tpu B mAChsIHC 33/IAI0THCS TTOC/IJOBHO PO3TAIIoBani N CTOIOK, y KOXKHiil 3
KU 3HAXOAUTHCH JedKa KIJIbKICTh (MOXK/IMBO HY/JIHOBA) KAPTOK (IuB. MaJ. 1).
Cronkn 3anymepoBani mimumu gucaamu Bix 1 g0 N. s toro, mob 3poburn
OJIMH XiJI, BU TIOBUHHI BKa3aTU HOMED CTOIKHU, HAIIPUKJIAJ P, 1 HA3BATHU JIesdKe
qncsio, Hampukaaga m. lle Biamosigae Tomy, MO M KapTOK MEPEMIMAOThCI 3i
CTOIIKU 3 HOMEPOM P Ha KOXKHY i3 cycimmix i3 mewo cronok (aus. mas. 2). s
CTOIIKM P cyciiHiMu € cronku 3 Homepamu p — 1l ip+1opu 1 < p < N. ia
p =1 cycinHbOIO € TIABLKM CTOMKA 3 HOMEpOM 2, a g p = N — cronka N — 1.
1t BUKOHAHHS OIHOTO XOJY, Y CTOIII P MOBHHHO 3HAXOIUTHUCS IPUHANMHI 2m,
KapTOK, {IKIO BOHA MAa€ JIBOX CYCIJIB, 1 TPUHANMHI m KapTOK, SIKIIO € TLIbKU
OJTUH CYCiJI.

MeToro Ipu € «BUPIBHIOBaHHsI» YCiX CTOIIOK, TOOTO IMOTPIOHO 3POOUTH TaK,
o0 y CTONKAX 3HAXOIUJIACS OJHAKOBA KiJIbKICTh KAPTOK, IIPU I[bOMY 3aTPaTUB-
I SIKOMOTA MEHIY KLIbKICTh KpPOKiB. ZIKIO icHy€ OLIbINe 0HOTO CIoco0y, TO
BU IIOBUHHI BUBECTH TiIHLKM OJUH 13 HUX.

Ob0MmexKkeHHs

e [apaHTyeThCsI, MO0 MOXKHA 3PIBHATH 3a/IaHi CTONKHM KApTOK He OiIbIT HixK
3a 10 000 kpoxis.

e 2 < N <200

e 0 < (; <2000, ne C; — KiIbKICTH KAPTOK Y CTOIIN 1 Y MOMEHT [TOYATKY
rpu (1 <i < N).

Bxingnai mani 3anposairkenns 3iiiicHIOETbCs 3 TeKCTOBOro daiiia 3 iM’sM
FLAT.INP, 0 MIiCTUTBH JIB& PSAJIKU.

o [lepmmuit psiok: N

e Jlpyrumii psiok: N winux aucen Cj.
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Buxigmi gami Bucnosok nposaguTbes y BUXiHII TekcToBuit (aita 3 iM’sam
FLAT.OUT.

e Tlepmmii psiioK: KiIbKicTh KpOKiB (Haseemo fioro M).

e Koxken 3 nactynunx M psaKiB MICTUTD JBa MLINX THCIA, IO OMUCYIOTH
BiJImoBIiHUI Xia: p, m.

Ilopsimok xoaiB y BuximHoMy ¢aitai moBuHHUI OyTH TAKUM Ke, siK 1 B T'pi.
Taxk, Bamr neprmuit xim Oy/ie 3amucannit y ApyromMmy psiiKy BUXigHoro daitia.
Oninky Bama nporpama MOBUHHA BUKOHYBATHCA HE OLIBII 3 CEKYH/I.

o6 omepxkaru moBHuit 6aa A 3a Tect, MOTPIOHO, OO KiJIBKICTH KPOKIB T
Oyma menre abo JOpIBHIOBAJIA UUCIY [, yCTaHOBIEHOMY TECTYIOUOIO MpOrpa-
MOI0. 3BEpHITH yBary, mo B He 000B’s13K0BO € MiniMmymom. Pakruano B 3aje-
KUTh BiJl KIJIBKOCTI XO/IiB, 3pO0OJIEHNX BiIMOBIIHO /10 JI€KOT TTPOCTOI cTpareril
0e3 HaJJIMIIKOBUX XOJIB, 1 BiJl cepeHbOl KiIJIBKOCTI KAPTOK Y CTONKaX. Bu Mo-
JKeTe OJIepKaTU YacTUHY OaJiiB, IPU3HAYEHUX 3a TecT. bajiu, 1110 BU Ojlep:KuUTe,
OOYHUCIIIOIOTHCS IIJISXOM OKPYIVIEHHST O0YUCIEHOr0 110 TaKiit hopMyJii Jucia J10
HaMOIMKIOr0 I1JI0r0:

e A, axkmo xz < B
2A(2B—
%,HKHLOB<$<%B

o (), akmo r < %B

Ilpukiaan BXigHUX Ta BUXITHUX JTAHAX

FLAT.INP FLAT.OUT
5 5
07814 52

34

24

31

4 2

11.2.3 «Cwmy2xkKka 3eMmJti»

Mermkanrmi JIuaruiaBijuisg X094y Th 3HANTH MicCIe /1y OYAIBHUIITBA a€POIOPTY. Y
Hux € Kapta micreBocti. Kapra aBise cob6010 MPAMOKYTHY CITKY 3 OIUHUTHIMI
KBaJ[paTaMu, KOXKHU 13 gKuil BusHadeHuii cBoiMu Koopaunaramu (,y), 1e & —
ropusoHTaJbHa (3axij-cxin), a y — BepTUKajbHa (NiBIEHb-TIBHIY) KOODMHATA.
J st KoKHOTO KBaJipaTa Ha KapTi ITOKa3aHa BUCOTA MICIIEBOCTI.

[TorpibHO 3HANTH IPSIMOKYTHY 00J1aCTh HAHOLIBIIOT ILIOII], IO CKJIAIAETHCS
3 KBaJpaTiB KapTH 1 3a/0BOJIbHSIE TAKUM YMOBAM:
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® DI3HUIT Mi’K BHCOTOIO HAWBUIIOTO 1 HAWHMKIOTO KBaJIpara 1€l obracti
MeHIIa abo piBHa 3ajaH0oMy duciay C

e mmpuHa i€l 0bJacTi, TOOTO KIIBKICTH KBaJIpaTiB y3/I0BK HAMPIMKY
3axing-cxi, 6iabma 100.

K10 iCHYIOTE OibIITe OHIET MTyKAaHOT 00/1aCTi, B MOBUHHI BUBECTH TLIHKN
OJIHY 3 HUX.

O0OMmezkeHHd

e 1 < U L 700,1 <V <700, ie UiV BuznHauaoTb po3mipu KapTH.
Bokpema, U BuzHadae KiabKICTb KBAJIPATIB y HANIPAMKY 3axij-cxia, a vV —
Yy HAIPSMKY MiBJIEHb-IIBHIY.

e 0K<C<L10

e —30 000 < Hy, < 30 000, me mime wnmcmo H, — BHCOTa MiCIEBOCTI
KBaJipaTa 3 KoopauHaramu (z,y), 1 <z < U, lleqy < V.

e Kgazpar y niBienno-saxignomy kyri kapru mae koopaunaru (1,1), a B
niBHIUHO-cxiHOMY — Koopaunaru (U, V).

Bxignai mani Bxigni pani BBoggThea 3 Tekerosoro daitia 3 im’am LAND . INP.

o [leprmmii psiox micturs Tpu niaux ducaa: U, Vi C.

o Koxken 3 nactynuux V psaakis micturs il yncna Hxy nna . = 1,...,U.
Bokpema, Hyyy € x-uMm auciom y (V — y + 2)-My panky sxizmoro daiina.

Buxinui mani Busig nosunen 3ailicHIOETHLCS B TeKCTOBMIT dailn 3 iM’sM
LAND. QUT, 110 CKJIa/IA€THCS 3 OHOTO PsifIKa. Y IIHOMY PAIKY TOBUHHI OyTH 90TH-
pu aucaa: Xpmin, Ymin, Xmazs Ymazs 246 (Xmins Ymin) — KOODIMHATHU IiBIEHHO-
3axijHoro kBaapara, a (Xmaz, Ymas) — KOOPJAMHATH IIBHIYHO-CXIIHOTO KBaJpa-
Ta 1iel 061acTi.

Oninky  Bama nporpama NOBUHHA BHKOHyBaTUCH He OLIbII 60 ceKyHI.

YacTkoBi po3B’3KH B KO2KHOMY TECT1 OIIHIOBATUCS HE OY/IyTh.
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41 40 41 38 39 39 40 42 40 40
39 40 43 40 36 37 35 39 42 42
44 41 39 40 38 40 41 38 35 37
38 38 33 39 36 37 32 36 38 40
39 40 39|39 39 40 40 41|43 41
39 40 41|38 39 38 39 39|39 42
36 39 39(39 39 40 39 41|40 41
31 37 36|41 41 40 39 41|40 40
40 40 40|42 41 40 39 39|39 39
42 40 44|40 38 40 39 39|37 41
41 41 40|39 39 40 41 40|39 40
47 45 49 43 43 41 41 40 39 42
(C) 42 41 41 39 40 39 42 40 42 42
Y 41 44 49 43 46 41 42 41 42 42
45 40 42 42 46 42 44 40 42 41

x (B)
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Ilpukiaanm BXimHUX Ta BUXITHUX JTAHAX

LAND.INP LAND.OUT

10 15 4 458 11
41 40 41 38 39 39 40 42 40 40
39 40 43 40 36 37 35 39 42 42
44 41 39 40 38 40 41 38 35 37
38 38 33 39 36 37 32 36 38 40
39 40 39 39 39 40 40 41 43 41
39 40 41 38 39 38 39 39 39 42
36 39 39 39 39 40 39 41 40 41
31 37 36 41 41 40 39 41 40 40
40 40 40 42 41 40 39 39 39 39
42 40 44 40 38 40 39 39 37 41
41 41 40 39 39 40 41 40 39 40
47 45 49 43 43 41 41 40 39 42
42 41 41 39 40 39 42 40 42 42
41 44 49 43 46 41 42 41 42 42
45 40 42 42 46 42 44 40 42 41

Pozain 12. Kutait’2000

12.1 3aBaaHHs IIEPINOTrO TYpPY

12.1.1 <«ITamisagpom»

SaBmaHus IlajgingapoM — Ie CUMETPHYHUIl PsiJIOK, TOOTO BiH OJHAKOBO YUTAa-
€THCS K 3J1iBa HAIIPABO, TaK i 3 MpaBa HaJIIBO. Br MOBUHHI HAIMCATH IPOTPaMY,
AKa 38 JAHUM PsJIKOM BU3HAYUTH MiHIMAJIbHY KLIBKICTH CUMBOJIIB, 9Ki MOTpi-
OHO BCTABUTH B PSIJIOK JjIsl yTBOPEHHsI maJiiHIpoma. Hampukiia i, BCTaBKOO JBOX
CcUMBOJIB psZioK Ab3bd moxke 6yTm nepersopenuit B nasinapom (dAb3bAd abo
Adb3bdA), a BCTABKO MEHIIe HiXK J[BOX CUMBOJIIB IAJIH/IPOM B I[HOMY IPHUKJIAJI
OTpUMATHU HEe MOXKHA.

Bxignai mani Bxiguwmit daitn mae im’s PALIN. IN i cKIaga€Thes 3 IBOX psiJi-
kiB. [leprmuit psgaoK MiCTHTH OJHE TIijIe IUCA0 — JOBXKUHY N BXIiTHOTO PSIKA,
3 < N <5000. Ipyra — psagok gosxkuau N, K& CKIIAJAETHCA 3 BEJUKUX JITED
Bizx A no Z, MaJIeHbKUX JIiTep Bif a 10 z Ta mudp Bix 0 10 9. Beymki Ta MaJeHbKi
JIT€pU BBAYKAIOTHCS PI3HUMU.

Buxiani nani  Buxignuii daiin mae im’st PALIN. OUT i CKJIaJIA€THCS 3 OJHOTO
panka. Ileit psgaok MicTUTB OjHE Iijie, fKe € MIYKAHUM MiHIMaJbHUM YHUCJIOM
CUMBOJIIB.

Ilpukiaan BXigHUX Ta BUXiTHUX JTAHAX

PALIN.IN PALIN.OUT

5 2
Ab3bd
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12.1.2 «IlapkyBanHsi»

SaBganus Ilapkysanns 6ing Benukoi CTiHE CKIAZAETLCS 3 JOBIOTO DALY
MiCIThb, FKi MOBHICTIO 3amoBHeHi Mamuaamu. OauH 3 KpalB BBasKae€ThCs JIIBUM, a
npyruit — npasum. Koxkna 3 mMamua Mae cBiit Tun. Tunm nepenymepoBani na-
TYPaJbHAMH 9HCJIAMH 1 JEKITbKA MAIUH MOXKYTh MATH OJHAaKOBuil Twuir. [Ipa-
[IBHUKY BUPIMIAIA BIOPSAKYBATH MAITUHE B PsI/Ii Tak, MO0 X TUITH 3pPOCTAJN
3/1iBa HAIpaBo. BHOpsiKyBaHHS CKIaIAETHCS 3 JEKIIbKOX eTarmiB. Ha moyarky
KO2KHOT'O €TaIly MPAIBHUKHU OJIHOYACHO BUBOJIATH MAIIUHU 3 1X MiCIlb, 1 TTOTIM
CTABJIATH MAIITMHA Ha BLIbHI MICIIH, 110 YTBOPUINCS K Pe3YJIbTaT BUI3LY MAIIITH
Ha IbOMY eTarli, TOOTO MIHAIOTH X Micgamu. Koken mpariBHUK ITepecyBae Tilb-
KU OJ[HY MAIIUHY 32 €Tall, Ta JedKi IPAIIBHUKI MOXKYTh HE MIPUIMATH YIaCTi B
IepecyBaHHI MalllvH Ha eTalli. KMeKTUBHICTD POIeCy BIIOPSIKYBAHHSI MAIIUH
BU3HAYAETHCS KIJIBKICTIO €TaIliB.

[Ipumycrtumo, mo Ha napkysanHi 3HaxoauThea N mamun i W npamiBHuKiB.
[Torpibmo nammcaTu nporpamy, sKa 3HAXOAUTH TAKE BIOPSIKYBAHHSA, [IPA SKOMY
KUIBKICTD €TalliB He TEePEBUIILYE 3HATCHHS %, 3a0KPYIJIEHOTO B OLJIBINY CTO-
poHy, TOOTO [%—‘ Binomo, mo MinimMasibHa KiJTbKICTh €TaIliB HE MTEePEBUIILYE

v
w—-1|"°

Posrnanemo mactynuuit npukian. Ha napkysanni 3naxoauTeesa 10 MammH
tumis 1, 2, 3, 4 Ta YeTBepo mpaliBHUKiB. [logaTkoBe po3TallyBaHHsa MAITAH
3J1iBa HAIIpaBo, 3a/iaHe ix Turnamu — 2 334421131,

MinimasbHa KiTbKiCTh eTamiB — 3, i BOHM MOXKYTh OyTH BUKOHAHI TakK, IO
PO3TAIIlyBAHHS MAIINH 110 TUIIAM ITiCJIsl KOXKHOIO 3 €TaIliB HACTYIIHE:

2114423331 ITiCJIS TIEPIIIOTO eTaIry
2112433341 ICJIS JIPYTOro eTairy
1112233344 IIiCJI TPETHOTO eTaIy

Bxigni gami  Bxinnuii daitn mae im’st CAR . IN. Tleprmmit psijiox BxigHoro daii-
JIy CKJIaIa€Thbesd 3 TPhox uncedt. [lepine — kinbkicTs mammu N, 2 < N < 20 000.
Hpyre — kinpkicTs TumiB mamua M, 2 < M < 50, Tun MaIlmuau — HaTypaJibHe
qucyio Bix 1 1o M. Ha mapkyBansi € Xo4ya O 0/iHa MaIlllHa KOXKHOTO THIry. 1pe-
Te — KinbKicTh mpamiBaukis W, 2 < W < M. [pyruit psjok mictutb N 1iamnx
YHCeJI, JIe 1-T€ YUCJI0 € TUIIOM -0l MAIUHU B PsiJii, PAXyIO4un 3JiBa HAIPAaBO.

Buxinui gani  Buxignuii daiin mae im’st CAR. OUT. Ilepmmii psjiok BuxigHo-
ro draitsa micTurh unciao R — kinbkicTs erams. Jlasi igyrs R pskis, ge i+ 1
PsLIOK BuXiHOTO baitia omucye i-uit etarn. PopMar psifKa, sIKHUil OIUCYE eTall,
nacrynauit. [leprre ancino — xinpkicrs mamuu C) MO MepecyBaiOTbCs Ha J1a-
momy erari. Jami fiayrs C' map gucesi, Mo BU3HAYAIOTH [EPECYBAHHS MAITUH
Ha jganoMy erami. [lepre ducjao mapu — MO3UIlis, 3 AKOI MaIUHA TEPECyBac-
ThCs, JIpPyre 9HUC/IO Mapu — IO3WIlisd, HA gKy MalllnHa, nepecyBaeThesd. [lozmris
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MAIIHA € THanM 9ucaoM Bix 1 1o N Ta BiIpaxoByeThCs 3 JIIBOTO KiHITS PSTY.
V BUIaKY, KOJIU iCHYE JIeKIJIbKA ONTUMAJBHUX PO3B’sI3KiB, BUIANTE TLIBKHI

OJTHE 3 HUX.

Ilpukiaanm BXigHUX Ta BUXiTHUX JTAHAX

CAR.IN CAR.OUT

10 4 4 3

2334421131 427387283
3499664
315510101

Omuiakm Ilpumnyctumo, Mo KidbKiCTh eTalliB, BUJAHUX BAIIOK ITPOrPAMOIO —

R, a [%—‘ = Q. dxmo geskuit 3 R eramniB BUIAHO HEKOPEKTHO, abO IiCJIsA
BUKOHAHHSI BCIX €TAIB TUIIM MAaIIMH HE PO3TAIIOBAHI B 3DOCTAIOYOMY IOPSIIKY,
Bu nabupaere 0 Gasis 3a Tect. B cynporuBnomy Bumajky, Bami Oasm OymayTh

HapaxoBaHi y BiIMIOBIJIHOCTI 10 HACTYITHUX ITPABUJL:

R<Q 100% 6Gauis
R=Q+1 50% Gauis
R=Q+2 20% 6Gamis
R>Q 0% 6Ganis

12.1.3 «Mepnianna eneprisi»

3aBmaHHsS B HoBOMy KOCMiYHOMY eKCIepUMeHTi npuiiMaloTh yuacTh N 06’e-
KTiB, 3anymepoBanux Bizx 1 1o N. Bigomo, mo N — menapue. Koxken 06’ekT mae
VHIKaJIbHY, aJie HEBIJIOMY €Heprito Y, IO BUPaKAEThCsl HATYPAJIbHUM YHCJIOM,
1 <Y < N. Hassemo 06’€éKTOM 3 MeIIaHHOIO €HEpPri€o Takuii o6’ekr X, st
SIKOTO KLIBKICTb 00’€KTIB 3 €Hepriero, 1o MeHIie HixK y X, JIOPIBHIOE KIJIBKOCTI
00’eKkTiB 3 eHepriero, 1o Oiibine Hixk y X. [lorpibno HammcaTu mporpamy, ska
BU3HAIaE 00’€KT 3 MeIiaHHOoIO eHeprieo. Haxkaib, mopiBHIOBATH eHEpril MOXKHA
TITBKH 38 JOTTOMOTOIO IIPUCTPOIO, IO /TSI TPHOX PI3HUX 00 €KTIB BU3HATAE, TKUIt
3 HAX Ma€ MEJiaHHy eHepriio.

Bibmioreka Bawm namaernca 6ibaioreka device 3 TpproMa OIepalIisiMu:

e GetN, BUK/IIMKAETHCS TIILKN OJIMH pa3 Ha MOYATKY IIPOrPaMU, HE MAE ap-
TYMEHTIB, moBepTae 3uadenus N .

e Med3, BUK/IMKAETHCSI 3 TPhOMa PI3HUMU HOMepaMu 00’€KTiB B SIKOCTI ap-
rymenTiB. [loBeprae HOMep 00’eKTa, MO0 Ma€ MeJiaHHY €HEprilo.

e Answer, BUKJIMKAETHCSA TUIBKKM OJIUH pa3 B KiHI mporpamu. €auHuit ap-
ryMeHT — HoMep o0’ekra X, 1m0 Mae MeiiaHHy eHepriio. Lls dyHKIis
KOPEKTHO 3aBEPIIYe BUKOHAHHS BAIIOI ITPOTPAMH.
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BibmioTeka device remepye aBa TekcToBuX (paitta MEDIAN. OUT i MEDIAN. LOG.
Ilepmuit psimok ¢aitna MEDIAN.QUT MicTUTBL OZHE IIiJIe 9YHCI0: HOMEp 00’eKTa,
nepejanoro 6ibsrorerni npu BUkJnky Answer. JIpyruii psiiok MiCTUTB OJHE IIijie
YUCJI0: KiIbKicTh BUKJINKIB Med3, siky OyJio 3pobsieno Barmoro mporpamoro. Jlia-
JIOT MizK BaIloio IporpaMoro i 6i6ioTekoro 3amucyerhesa B ¢aita MEDIAN. LOG.
ExcnepumentyBamtss Bu moxkere HpOBOANTH eKCIIepUMEHTH 3 6i6iore-
KOIO, CTBOPUBINM TeKcToBMii paitm DEVICE. IN. Qaiin Mae MICTUTH JBa PsIIKA.
[Tepiuit psiIOK TOBUHEH MICTUTH OJIHE IIiJIe YUCJIO: KiabKicTh 00’ekTiB N. [Ipy-
Uil pJIOK MOBUHEH MicTUTH It umcia Bifg 1 10 N B JIeIKOMY MOPSJIKY: i-€
THCJIO € eHEpriero 06’eKTa 3 HOMEPOM 1.

Ilpukiaanm BXigHUX Ta BUXITHUX JAHAX
DEVICE.IN

5
25431
@aiiy DEVICE. IN, 3a3Ha4eHuii Buiie, onucye 5 00’€KTiB ¢ 1X eHeprisimu:

Howmep ob6’exras:

1 2 3 4 5
Ewneprisa: 2 5 4 3 1

Huxae mapemena KOpeKTHa MOCTITOBHICTD 3 IT'IThbMa 3BEPHEHHAMN 10 Oi-
OJIIOTEKN:

1. GetN (y Pascal) abo GetN() (y C/C++) moseprae 5.

2. Med3(1,2,3) noseprae 3.
Med3(3,4,1) noseprae 4.

> W

Med3(4,2,5) noseprae 4.
5. Answer(4)

Ob6merxeHHs
e KimpkicTs 06’ekTiB N memapua ta 5 < N < 1 499.
e Jlnst 0o6’ekra 3 HOMEpOM ¢ BUKOHYeThest 1 <7 < N.
e Jlns eneprii o6’ekra Y Bukonyerbes 1 <Y < N i Bci erepril pi3Hi.

e B xo0s1i BUKOHAHHS IPOTPaMU JTO3BOJISETHCSI BUKOPUCTOBYBATH He OijIbIie
7 777 Bukiukis dyuknii Med3.

e Baima nmporpama He IOBUHHA YUTaTH ab0 MUcATH HisIKi daitim.
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12.2 3aBagaHHs IPYyTOro Typy

12.2.1 «IlomToBi BigmijieHHT»

aBmaHHs Bsjos:k npsgMoi J0poru posTallobani casa. Jlopora 1101aeThbcs
I[1JI0YNCEJIBHOIO BiCCIO, & PO3TAIYBAHHSA KOXKHOTO CeJsla 33 Ja€ThCA OJHUM ILJIUM
TUCJIOM — KOOpJamMHaTO0 Ha Iiit oci. Higki aBi cesa He MaioTh 0JHAKOBUX KO-
opauHaT. Bincrame MixK jBOMa cejlaMu OOUUC/IIOETHCS sIK MOJYJIb PI3HUIN 1X
KOOP/IMHAT.

VY nesikux, HEe 000B’S3KOBO BCiX, cejiax OyryTh 30y0BaHl MOYTOBI BiiieH-
us. Cejto Ta posrarioBane B Hill TONITOBE BiJIJIEHHS MAIOTh OJIMHAKOBI KOOP-
guaatu. [louToBi BimtiieHHS HEOOXiTHO PO3TAIIYBATH B CejJaX TaKUM YHUHOM,
o6 3arajibHa CyMa BiJICTaHell BiJl KOXKHOTO cejia JI0 HAHOJIMAKIOro 0 HbOI'O
[IOIIITOBOTO Bi/TijieHHs Oyira MiHIMAJILHOIO.

HamumriTs mporpany, ska 1Mo 3aJaHuM KOOPIMHATAM CLIT i KiTbKOCTI ITOTITO-
BUX BIJIJIIJIEHb 3HAXO/JUTH TaKe PO3TalllyBaHHs IOIMITOBUX BiJJILIEHD TI0 CeJIaM,
[IpU SIKOMY 3araJjibHa CyMa BijicraHeil Bijl KOKHOTO cejia JI0 HOro Haib/mzKI0ro
[IOIIITOBOIO BiJiijieHHsI Oy/1e MiHIMAJIBHOO.

Bxigni mami  Bxinnuit daitn mae im’st POST . IN. B neprioMy psiiky MiCTUTLCS
JIBa [IJINX 9HCJIA; Iepiie Iucjao — KuibkicTs cin V', 1 <V < 300, npyre guncsio —
KUIbKicTB momroBux Biminens P, 1 < P <30, P < V. Jlpyruii psgjJoK MiCTUTb
V ninmx 4gmces B 3pOCTaAlOvIOMy MOPSJIKY, IO € KOOpAuHATaMu cit. s KoxKHOT
koop muatu X Bukonyerbes 1 < X < 10 000.

Buxigmi mami Buxignuit daiin mae im’s POST. OUT. Ilepmuit psiok MicTUTD
OJTHO I1iJie IucJIo S — 3arajbHy CyMy BijcTaHel Bij KOKHOIO cesa JI0 Horo Haii-
OJIMKIOrO MOIITOBOTO BIIIIIEHHST JJIsl PO3TAIILY BAHHSI IIOIITOBUX BiJIlJIEHB, IO
omnmucane B JIpyroMy psiky. pyruit psgaok micturh P Iijimx wmces y 3pocTa-
oaoMy mopsaky. LI umenma € myKaHuME KOOPAMHATAMY TOIITOBAX Bi/TiICHD.
JKImo a1 3aaHOT0 PO3TAIlyBaHHs Cil € JIeKiTbKa PO3B’S3KiB, TO IMpOrpama
[TOBUHHA 3HAWTHU OIMH 3 HUX.

IIpukaaa BXigHUX Ta BUXIJTHUX JAHUX

POST.IN POST.OUT
10 5 9
123679 11 22 44 50 2 7 22 44 50

Omiaky  dxmo puxignuit daiir He BiANOBijaE onMcaHUM BUMOraM — OIIHKA
0. Y mpoTuieKHOMY BHIIAJKY, OIiHKA Oy/ie 00YuCIeHa 10 TabJnIl HACTYITHUM
YUHOM: SIKITO 3HaiijieHa cyma — S, a MiHIMaJbHa CyMa — Sp,in, TO HEOOXIITHO
obunciutt ¢ = S/(Spmin) 1 3HAHTH BIIIOBIHY OIIHKY ¢ B HUXKHBOMY DSIJIKY.
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4=5/Smin) |q=10[10<g<11]1l<q<115]|115<g<12
¢ 10 5 4 3
q=5/(Spmin) | 12<q<125[125<¢q<13[13<gq
c 2 1 0

12.2.2 «Crian»

BaBmaHHs B jesxiit kpaini crinu 36y10BaHi TaKIM 06pa30oM, 10 KOXKHA, CTi-
Ha 3’€/IHy€ piBHO JBa MiCTa, 1 CTIHE He TIEPEeTUHAIOTH OJIHA OJHY. TaKUM THHOM,
Kpaina po3smizeHa na okpemi obsacti. I11o6 mobparuck i3 oxmiel obmacti mo iH-
ol HeoOXiHO abo mpoiiTu Yepes micTo, abo meperHyTu criny. /IBa moBLIbHUX
Micta A u B MOXKYTH 3’€IHyBATUCH He OLIBLII HizK OJIHI€I0 cTiHO0 (01U KiHenb
crinu B Micti A, a immmii — B micri B). Binbimn roro, 3aBxuu icuye muigx i3
Mmicra A y micro B, 110 IpOXOAUTh II0B3 CTiH Ta Yepe3 Micra.

Icrye kmy0, WeHn sIKOTO MEITKaoTh B MicTax. B KoKHOMY MicTi MOXKe KU-
T abO0 OJMH YJIeH KJiyDa, abo B3araJii Ko IHOTO. [HKO/IM y 1/IeHiB Kjiyba BUHUKAE
OarkaHHsI 3yCTPITUCH BCepeInHI OJHIET 3 obsacreii, aje He B MicTi. [1o6 moma-
CTU B HOTPIOHY 00JIACTH, KOXKEH WIEH KJyDa Ma€ MEePeTHYTH JedKY KiJIbKiCThb
CTiH, MOXKJINBO piBHE Hy/ 0. UjeHn KiIyba MaHIPYIOTH Ha BeJOCUIeaaX. Bonn
e 0aXKaIoTh MPHUI3INTHU Hi B OJHE MICTO 3-3a IHTEHCUBHOTO PYXy Ha MiCHKUX BY-
JmgX. Bonn Takok 6ayKaloTh MEPeTHYTH MiHIMAJILHO MOYKJIUBY KIJIbKICTD CTiH,
OCKIJIbKH IIEPETUHATH CTiHY 3 BEJOCHUIIEIOM JIOCUTH BayKKO. BUX0/s9m 3 1[OTO,
HEOOXIJIHO 3HANTH TaKy ONTHUMAJIBHY 00J1acTh, 00 CyMapHa KiJIbKICTh CTiH, siKi
MOTPIOHO TEPETHYTH WaeHAM KJIyDa, KA Ha3UBAETHCS CyMOIO MEPETHUHIB, OyIa
MIHIMAJIBHOIO 13 YCiX MOXKJIUBUX.

Micra 3anymepoBani mimmu ancaamu Big 1 1o N, me N — KiIbKiCTb MiCT.
Ha mam. 1 3amymepoBani BepmwHHU MO3HATAIOTH MiCTa, a JiHil, M0 3’€IHyIOTH
BEpIIUHYU, I03HAYAIOTH cTiHu. [lpuyctumo, mo dyieHaMu Kjiayba € TpHu JIroIu-
HU, $IKi KUBYTh B MmicTax 3 HOMepamu 3, 6 ta 9. Toxui onrumasibHa 06/1acTh 1
BiIoBiHI MapIIpy T pyXy wWieHiB KiayOa mokasani Ha maJj. 2. CyMma nepeTuHiB
JIOPIBHIOE 2, TaK K <IeHaM Kayba Tpeba mepeTHyTH ABi CTiHH: JITOAWHI i3 Mi-
cra 9 Tpeba mepeTHYTH CTeHy MiK Micramu 2 Ta 4, jronudi i3 micra 6 moTpibHO
IIePEeTHYTH CTiHY MixK mictamu 4 i 7, a JroguHa i3 micTa 3 He TIEepeTHHAE CTiH
B3arajii.
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[ToTpibmo mamucaTn mporpamy, sKa o 3aaHii irmdopmariii mpo micra, obia-

cri 1 Micng MemkaHHS “JIeHIB KJy0a 3HAXOAUTH ONTHUMAJbHY O0JACTb 1 MiHi-
MaJIbHy CYMY IIePETHUHIB.
Bxinni gani Bxignwii daitn mae im’s WALLS.IN. Ilepmuii psiiok MicTHTb
OJiHE IiiJte 9ncyo: KitbKicTs obsacreit M, 2 < M < 200. Ipyrwuit psgok MicTATH
ofHe Mije guciao: Kiipkicts mMict N, 3 < N < 250. Tperiit pagox MicTuThb ojHe
mijte 9ucio: Kinbkicrs wienis kiayba L, 1 < L < 30, L < N . Yersepruii
PASIOK MIiCTUTDH L Pi3HUX MIIMX YUCET Yy 3POCTAIOUOMY MOPSIKY: HOMEPa MiCT,
Jie YKUBYTh 4JIeHU KJIyOa.

Pemrra daitna micturs 2M panxis, mo mapi psaakiB s Koxkmol 3 M obsa-
creit. Ilepmri maBa psgKa 3 HUX ONUCYIOTH HEPILy OOJIACTD, APYTi /IBa PAIKa —
JpyTy 00J1acTh, i T.21. B KoKHiit mapi meprmuit psaIoK MiCTUTD KiIbKicTh MicT I Ha
rpaHuIl 00JIacTi, APYTHil PSIOK MICTUTH HOMEpa uX I MIiCT B MOPSIIKY OOXOY
rpanuiii 06J1acTi 38 TOAMHHIKOBOIO CTPILIKOI. €IMHNM BUKJIIOUEHHSIM € OCTAHHSI
00J1aCTh — I1e PO3TAIlIOBaHAa 30BHI 00JIACTH, 0 OTOYYE BCl MicTa 1 iHII 06J1acTi,
1 JIj1d Hel MOpsA/I0K CJIJIyBaHHA MICT HA I'PAHUIN 33/Ia€ThCA TTPOTUB TOJIMHHUKO-
Bol crpinku. Ilopsimok ommcy obsacreit y Bximmomy aitai 3amae 1misi HOMepa
nuM obstactsiM. O6JI1aCTh, IO OIUCAHA IIEPIIo0 Y BXigHOMY (aiiii Mae HOMep 1,
ommcaHa JIPYTroK — HOMED 2, 1 T.J1. 3BEPHITH yBary, mo BXijgauii dailj MicTUTH
OIKC BCiX 00JIACTel, 10 YyTBOPEHI MicTaMu i CTIHAMH, BKJIFOUAIOYU 30BHIIIHIO
00J1aCTh.

Buxigmi mani Buxigunit daitn mae im’st WALLS . OUT. Ilepmuit psijiok 11b0T0
daita MICTUTDH OJIHe IIiJIe TUCI0: MiHIMaIbHY CyMy ImeperuHis. Ipyruit psmox
MICTUTB OJIHE IIiJie YUCJIO: HOMEP ONTUMAJIHLHOI 00JiacTi. AKINO icHye JIeKiIbKa
PIBHUX pO3B’sI3KiB, BaM IMOTPIOHO BUIATHU JIUIIE OJHE 3 HUX.

Ilpukiaana BxigHumx Ta BuxigHux JaHuX Hasegeni sxigamii Ta BuXi-
JHUN daityim BiAIOBIIAI0TH POTISHYTOMY Y TEKCTI MPUKJIAIY.



110 Poszmgin 12. Kuraii’2000

WALLS.IN WALLS.QUT
10 2

10 3

3

6 9

10 8

3
3
1
3
1
4
2
3
4
3
486
3
6
3
4
4
7
3
5
7
7

9105421

12.2.3 «KoHcTpyroBaHHSA 3 OJIOKiB»

BaBganus OpuanaanM KyOoMm HazBeMo Ky0O 1 X 1 X 1, BepIuHu 9KOro MaloTh
[IJIOYHCEJIbHI KOOPJAUHATH &, Y, 2. JlBa OAUHUIHUX KyDa MOXKYTh yTBOPIOBATH
HOBUiT 00’€KT MIIAXOM 3’€aHamns 1X 1mo rpani. Kyboimom Haszsemo memycre 3’€1-
HAHHS OAUHUIHUX KyOiB (quB. Majonok 1). O6’em Ky6oina JOPIBHIOE KLILKOCTI
OIMHUYHUX KyOiB, 13 SIKMX HOTO CKJaJeHO. BjiokoM HasuBaeTbcst KyOoin 3 06'-
€MOM He OijibIlle YOTHUPBhOX. DByaemMo Kasaru, mo aBa 6JI0Ka MaiTh OJIHAKOBUIA
TUII, SIKIO OJWH MOYKe OyTH OTpUMAaHWii i3 IHITOro 3a JOTOMOTOI0 TOBOPOTIB
Ta 3cyBiB 6JI0Ka (3ayBazKUMO, 1O BinOuTTsa poburn 3aboponeno). Beboro ichye
12 runis 6i0KiB (auB. MaaOHOK 2). Kosbopu 06’€KTiB Ha MAJIIOHKY 300parkeHi
JIIITE JIJIsi 1TFOCTPAIlil CTPYKTYPH 00’ €KTiB, 1 BOHU He HeCYyTh HISIKOTO 3MiCTOBOIO
HAaBaHTAYKEHHSI.

Habip ky6oinis D Ha3BEMO JIEKOMIIO3UINEK Kyboiga S, SKINOo 06’eIHAHHS
Bcix KyOoiaiB i3 D mopisuioe S, i misgkuit oguanannii ky6 i3 Kyboina S He Hase-
KUTh OJHOYACHO IBOM PiZHUM KyOolmzam i3 D.

Hanwmite mporpamy, sika 10 3aJIaHOMY ONHCY THUIIB OJIOKIB 1 KyOoiza S
BU3HAYAE HAWMEHIINI 38 KIJIBKICTIO eJeMeHTiB Habip OJIOKIB, IO € JeKOMIIO3H-
niero Kyooina S. Bam moTpibHO BujaTu Tijibku TN nux 0J0KiB. Koxken Tum
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Mae OyTH BUBEICHUIT CTLILKN pa3iB, CKIIHKN OJIOKIB IIHOTO TUITY 3yCTPITa€ThCs
B JIEKOMITO3HITil.
Bxinni mani Posramysanns oquHnIHOTO Ky6a B IIpocTOpi OyIeMo 3a1aBaTi
3a JIOIIOMOI0¥0 [IOYUCEIbHUX KOODJUHAT T, Y, 2 TAKOl I0r0 BEePIIUHMU, JIJIsl IKOT
cyma T + Yy + z MiHIMaJIbHA.

Bximnwmit daiin 3 onmmcom tumis 6,10kiB Mae im’st TYPES . IN. Buict nmporo daii-
JIa OHAKOBUH 171 Beix TecTiB. Paitn MicTuTh onmc Beix 12 6/10KiB, 300parkeHnx
Ha MAaJIIOHKY 2, BIJICOPTOBaHUX 3a HOMepoM Tuity. KoxkeH 3 OJIOKIB OIUCYEThCS
IPYIO0 CJIJIYIOYN OJUH 3a OJHUM PsJIKIB HACTYIHUM 9uHOM. lleprumii psijmok
CKIIAJIAETbC 3 1ioro uucia I, inenrudikyrodoro tun Guoka (1 < I < 12).
Hpyruii psiok micturs 06’em V' 6uoka (1 < V' < 4). Jaui inyrs V' paixis, mo
OMHUCYIOTH TOJIOKEHHsT OJNHNIHUX KyOiB, 13 aKnX cKIagaeThest 00k, Koxken i3
mux V psIKiB CKIAIAETHCA 13 TPhOX HinxX gucen &, y, 2 (1 < x,y, z < 4).

Bxigawuit daii, mo onucye Kyooim, mae im’st BLOCK . IN. [eprmuii psiiok daii-
Jia Mictuth 06’em V ky6oina (1 <V < 50). Hacryuni V' psaxis onucyiors moJio-
JKEHHS OMMHUIHNX KyOiB, 13 IKUX CKIadaeThesa Kyooin. Koxen 3 mux V' psaakis
CKJIAJIAETHCS 13 TPhOX LiuX uuced x,y, z (1 < z,y,z < 7).
Buxigni mami Buxinniit daitr mae ivm’s BLOCK . OUT. Ilepmmit psaaok daiina
MIiCTUTEL OfHe Iiijie uncao M, sKe JOPIBHIOE KIJIHKOCTI OJIOKIB B MiHIMaJILHO-
My Habope, IO € JEKOMIIO3UINE 3aaH0r0 KyOoima. Jpyruil psiiok MicTuTh
CIIMCOK HOMEPIB THUIIB OJIOKIB, 10 MicTaThCs B Habopi. Homepu MoXKyTh it B
JIOBLIBHOMY TIOPSIJIKY.

VYV BUIAJKY KOJIH ICHY€ JIEKLJIbKA PO3B’s3KiB MMOTPIOHO BUBECTH TLIHKU OJAH
3 HUX.
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TYPES.IN

BLOCK.IN

BLOCK.OUT
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1. Bxiguwmii caitn BLOCK . IN omnucye KyOoil «KiHb», 300pazKeHuil Ha MaJIFOH-

Ky 1.

2. Beci inmi BapianTu BMIiCTy APYroro psiaka BHUXiIHOTO (ailiy, IO OIUCYE

TUIN BUKOPUCTAHUX OJIOKIB, HABE/IEHI HIZKIE:

IO

7 10 11
7 11 11
4 7 10
4 9 10

X

12
12
11
11
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13.1 3aBaaHHs IIEPIIOTrO TYypPy

13.1.1 «MobinbHi Tesredponm»

[Ipumyctumo, mo B perioni Tamiepe 6a30Bi crantil 3ade3nedenns MOOMILHOTO
TeeDOHHOIO 3B’SI3KY Y€TBEPTOIO IMOKOJIIHHS JII0Th HACTYIHUM YuHOM. Perion
[IO/IJIEHO Ha KBaJipaTu. KBajpaTu yTBOPIOITH MaTPUIIO0 po3Mmipa S X S, psiaku
Ta CTOBITYUKU STKOI 3aHyMepoBaHi Bij 0 10 .S — 1. YV KOXKHOMY KBaJIpaTi 3HAXO U~
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Tca 6asoBa cranmig. KimbKicTh mparoovdnx MoOITLHIX TeredoHiB y KBaapaTi
MOXK MIHSITHCSI, TaK SIK TeJle(bOHU MOXKETh [TEPEMEILYBATHUCS 3 OJIHOI'O KBaIpaTa
B IHIIUI, 1 Te/lepOHN MOYKYTh BKJIFOYATHUCS 200 BUKJIFOUATUCS. Y JI€siKi MOMEHTHU
Jacy KoxkKHa 0a30Ba CTaHIlsl IIepeIae ToJI0BHIN 6a30Biil cTaHIil 3BIT IPO 3MiHEH-
Hsl KIJIBKOCTI npamioounx resaedoHis i ¢cBol Koopiauuaru (HOMep psijka i HoMep
CTOBIMUKA BIIOBIIHO).

HamumriTe nporpamy, sika OTPUMYE I 3BITH Ta BiJIIOBiJIa€ HA 3aIUTU ITPO
[IOTOYHY 3arajibHy KLUIBKICTb MOOLIBHUX TejedOHIB, IO MPAIOITh Y JIesKiil
IPSIMOKYTHilT 001aCTi.

Bxigni Ta Buxigmi gami Ilinouucensni pxigni gani nopunni 6yt 3uuTani
3 CTAHJIAPTHOTO BXIJIHOrO MOTOKY. BXijnHi JaHi 3aK0I0BAHO HACTYITHUM HHOM.
Koxken psiiok MicTuTh OHYy KoMaHTy. KoMaH1a CKIIaJaeThCs 3 KOy, Ta HabOpy
[LIOYNCEIFHIAX TTApaMeTPiB ¥ BiAMOBIIHOCTI 10 HACTYITHOT TaOIHII:

BaBepiaer nporpaMMy. DTa KOMaHIa BbIIAETCH TOJIBLKO OJUH Pa3 U JT0JIZKHA
OBLITH TIOCJICTHEA.

01]S THiniaizye marpuito posmipom S X S wHyssimu. [ls
KOMAaH/Ia BUJIAETHCsI TLIBKY OJIMH Pa3 1 IOBUHHA Oy TH
[IEPIITOTO.

11 XY A Hobasjisie A 10 KUIBKOCTI IpaIor0InX TesieOHIB y

komipri Tabuuni (X,Y). A Moxke GyTH sIK JOJaTHIM,
TakK i Bix eMHIM

2 | L B RT | Banurye mOTOYHY CyMapHy KUIBKICTH MPAIIOI0YNX
resedonis y komiprax (X,Y), ne L < X < R,
BL<Y<T

3 SBasepiyio nporpamy. Lls KomMaH 8 BUIAETHCS TLIb-
KU OJIMH pa3 1 MOBUHHA OyTH OCTAHHBOIO.

SnaveHHs 3aBK/1 Oy/IyTh Y HABEJIEHOMY Jiialia30Hi, X TepeBipsaTH He TOTpi-
6n0. 30KkpeMa, AKIo A — Bij'eMHe, MOXKHA BBarXKaTH 1[0 3HAYEHHS Y KOMIpIT
HE CTaHe MeHIle 3a Hyjb. [HieKcalis modunHaeTbest 3 0, ToOTO it Tab/IuIl 3
posmipamu 4 X 4, maemo 0 < X <3 1a 0 <Y <3.

Bama mporpama midoro ne moBWHHA BiIIIOBIZATH Y BiAMOBiAL Ha KOMAH/IN,
IO BiIPI3HAIOTHCS Bl KOMAHI 3 KOJIOM 2. SIKIMO HaaifinIa KOMaHIa 2, TO Balla,
IporpaMa MOBUHHA BiJIIOBICTH HA 3aIUT, BUJABIIM Y CTAHJIAPTHUN BUXIiTHUN
MTOTIK PsIJIOK, IO MICTUTH €IUHE ITiJIe TUCTIO.
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Ilpuknam
stdin stdout IlosgcHenus
04 Imimiasmizyernes maTpurg po3vipamu 4 X 4.
1123 Buauenns B kBaapari (1,3) 36libIiyeTbes Ha 3.
20022 3anuTyeThCs MOTOYHA CyMa 3HAYEHD 3
npsamokyTHuKa 0 < X <2, 0<Y < 2.
3 Bignosige Ha 3amur.
1112 Buauennst y kpajpari (1, 1) 36inbiyerses Ha 2.
112 -1 Buauenns y kBajpari (1,2) smenburyerbes na 1.
21123 3anuTyeThCs MOTOYHA CyMa 3HAYEHD 3
npsaMmokyTHuKa 1 < X <2, 1 <Y <3.
4 Bignosige Ha 3amur.
3 IIporpama 3aBepIyernbcs.
OOmMerxkeHHs
Posmip marpuri SxS | 1x1<85x5<1024x1024

B 6y1b-stkOMy KBaIpaTi MaTpuii 14 0<V <2P -1 (=32767)
y Oy/Iib-aKnii 9ac MOYXKe 3HAXO/U-
Tucst V' npaiordnx TejiedoHiB
Bmina kimbkocTi TemedoHis  y A —215 < A <215 —1(=32767)
KBa/JIpaTi MaTPUILL
KinbkicTe KOMaH)[ y BXigHOMY U 3<U <60002
MMOTOITL
MaxkcnMaabHa CcyMapHa  Kijlb- M M =230
KicTh TesedoHiB y BCiit MaTpHIi
YV 16-tu 3 20-Tu TectiB po3mip MarTpuii Oye He Oiibine 512 x 512.

13.1.2 «I'pa ioiwari»

I'pa ¢ mamucTHKaAMET Ta SMKAMU € OJIHI€I0 3 HalicTapimmux ¢popm possar. B it
3a71a91 TOTAETHCS BapiaHT T'pu ioiwari momibHol rpu, creriajabHo po3podIeHmit
JIJIST Mi?KHAPO/IHOT oJTiMITiaan 3 iHopMaTuKH.

VY rpy rpaotr aBa rpasiid. s rpbl BAKOPUCTOBYETHCS JOIIKA, IO MAE CiM
fAMOK, PO3TAIIOBAHUX 110 KOJry. KpiM TOro, KoKHMIT rpaBers Mae CBiit OaHk, cro-
garTky nycruit. Ha mouarky rpu 20 HAMUCTHHOK BUITAIKOBO PO3IOILIAIOTHCS 110
yCiX ciMI SIMKaX TaK, IO B KOYXKHY SIMKY TOTPAILILE Bif 2-X 710 4-X HAMUCTHHOK.
JBa rpasig xogaTh no 4epsi. Ilir wac cBoro xojiy rpaBerb odbepae JOBLILHY
HEIYCTY sIMKY, 3a0upae 3 Hel BCl HAMUCTUHKHU B PYKY 1 BUKOHY€E Psijl Miil, JOKU
B HOro pyIi 3a/mmaeTbed xo4da 6 oxgHa HaMucTuHKA. [lounnaoun 3 ssMKu, po3-
TAIOBAHOI O/pa3y 3a TOI0, 3 IKOI BiH OpaB HAMUCTHHKU Ha MOYATKY XOJY, BiH
ITOCJTIJTOBHO TIEPEXOJIUTH 38 FOJUHHUKOBOIO CTPEJIKOIO BiJl OJIHI€T IOTOYHOI JIyHKI
K Jpyroi, Ta BUKOHY€ HACTYIIHI Jil:
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e kim0 y pyri rpaBig OifbIne OHIEl HAMUCTUHKN, TOMI SIKIIO TMOTOTHA
sIMKa BXKe MICTUTBh 5 HAMUCTHHOK, TO I'PaBellb 3a0upae 3 Hel OJHy HaMU-
CTHHKY Ta IIePEHOCHUTH 11 y CBiif ODAHK; sIKIO K Yy IMOTOYHII SIMITl MEHIIe
HIXK 11’IThb HAMUCTUHOK, TO TPaBellb KJIaJie B Hel OJ[HY HAMUCTUHKY 31 CBOET

PYKHU.

e SJIKImo X y pyIi I'paBllsd piBHO OJHA HAMHUCTHUHKA, TOM SIKIIO MOTOTHA
SIMKa, MICTUTB BiJl OHI€T 0 YOTHUPHOX HAMUCTHHOK, TO BCI HAMUCTUHKH 3
i€l JIyHKYM Ta HAMHUCTUHKA 3 PYKHU I'PABIS [T€PEHOCITHCS Y HOro 6aHK; y
IPOTUIIEXKHOMY BHIAJKY (To6TO nmoTouHa siMka micturs 0 a6o 5 HaMu-
CTHHOK ), HAMUCTHHKA 3 PDYKHU I'DABIs IIEPEHOCUTHCA B OAHK [IPOTUBHUKA.

Xi BBazKa€ThCsl BUKOHAHUM, KOJIU y TPABIA Y PYIll HE 3aJUITUTHCS YKOJIHOT
HAMUCTUHKN.

I'pa 3akinayernbes, KO MO 3aKiHIEHHI T€ProBOTO XOJa BCi IMKH Oy/IyTh
mycrumu. [lepemMorKiieM BBaXKaeThCsl TOM 3 TPaBIB, y OaHKY SKOTO Oyj1e Olibiie
HAMUCTUHOK.

[lepmuit rpaBens 3aBXK/u Ma€ BUIDAIIHy crTparerio. Bu maere nammcaru

mporpamy, sdKa r'pa€ B irpy ioiwari 3a meprmoro rpasig i Burpae. Maiite ma
yBa3i, Mo JIpyruii rpaBenb OyJie IPaTh ONTUMAJILHO, TOOTO IPH IEPIIOMY He-
paBiIbHOMY X0/1i 3 OOKY BaIllol IIPOIrPAMU BOHE HE BHUI'DAE.
Bxig Ta Buxia Bama nporpama 3uuTye BXigHi gani 3 crangapTHOIO MOTOKA
BBOJA 1 3ammcye BUXIiAHI JaHi B CTAHJAPTHUN MOTIK BUBOMY. Barmma mporpama
I'pae 3a MepIINoro I'paslisd, a CylepHuK — 3a JApyroro. Ha mouarky poboTu Baria
IporpamMa MOBUHHA 3YUTATH PAJOK 3 7-MU ILIUX UUCEJT P1,...,P7: MOIATKOBA,
KUIbKICTH HAMHCTUHOK 3 HOMepaMu 1, ..., 7 BiANOBiAHO (AMKM IpOHYMEpOBaHi
Big 1 110 7 38 rOAMHHUKOBOIO CTPLIKOIO).

Ilicnia nmporo nounmHaeThes rpa. Barma nmporpamMa MOBUHHA IPATH HACTYITHUM
YUHOM:

e fkimo xiz poburh Bala nporpamMa, TO BOHA [IOBUHHA BUBECTHU y CTAHIAP-
THUIT OTiK BUBOJIy HOMED SIMKH, 3 IKOI 3a0MPAIOThCs yCi HAMUCTEHKHU Ha,
[I0YaTKY XOJLY.

e ko xinm poburTh CymepHHK BaIllol MporpaMu, TO Balla MPOTrpaMa IIo-
BUHHA 3YUTATHA 3 CTAHJIAPTHOI'O IMOTOKY BBOJy HOMED SIMKH, 3 SIKOI yci
HAMHUCTEHKHU Ha [I0YATKY CBOIOXO/Y 3a0paB CyIEepPHUK.

HonomixkHi nporpaMHi 3acodbu Bawm magano nporpamy (ioiwari2 mis
Linux, ioiwari2.exe g Windows), sgKa Jyisi OJHi€]l KOHKPETHOI [OYATKOBOL
cUTyaIlil rpa€ 3a JIpyroro rpaBlisg ONTUMAJILHIM 9UHOM. B nepmnil psiiok cran-
JIAPTHOTO IIOTOKY BHBO/LY IisI IPOIPaMa BUBOIUTE JIAH], IO OMHUCYIOTH IOYATKOBE
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PO3IO/IIIEHHSI HAMUCTEHOK 110 IMKaM, siKe IIOBUHHA 3UNTATH Ballla IIporpamMa Ha
[IOYaTKy CBO€EI paboru:

4324232

[Ticsist ibOTO HAJAHA BaM IIporpaMa Oyiie rpaTu y rpy, 3UUTysl XO/H [IE€PIIOro
IpaBIld 3 CTAHJAPTHOIO MIOTOKY BBOJY 1 3alMCyBAaTH CBOI XOJIy YV CTaHIAPTHUIM
moTiK BuBOY. Bu MoOKeTe 3amycTuTH Ballly Iporpamy, i mporpamMy ioiwari?2
y OKpeMnX OKHAX 1 BpyUHy OpraHidyBaTu rpy MixK #umu. [Iporpama ioiwari2
3alCy€ BeCh Jiajor B (aiia ioiwari.out
Ilpukiaan Hwmwxde HaBeneHO KOPEKTHHI onuce 6-TH XO/iB 1 BMICT AMOK 1 6aH-
KiB ICJIS KOXKHOTO XOJLY.

Ounepamist/mitku simox | 1. 2. 3. 4. 5. 6. 7. DBamkl DBank2
[TouarkoBa curyariis 4 3 2 4 2 3 2 0 0
Xig nmepmoro rpasuz:2 | 4 0 3 5 0 3 2 3 0
Xin apyroro rpasiis:3 4 0 0 4 1 4 0 3 4
Xim nepmororpasrg:5 | 4 0 0 4 0 0 O 8 4
Xig gpyrororpasuzzd | 0 0 0 O 1 1 1 8 9
Xig nmepmoro rpasz:d | 0 0 0 0 0 0 1 10 9
Xin apyrororpasug:7 | 0 0 0 O O O O 11 9

Oninky  ¢Kmo Bamra nporpaMa Ipu TECTYBAaHHI BUTPAE, TO BH OTPUMYETE 4
OaJin 3a TeCT, y BAMAJKY IOPa3Ku Bu oTpuMyeTe 2 6asm, i 0 6axis — y Bunajaxy
TOPA3KH.

13.1.3 «Twofive»

Taemui nosimomtenns mixk Canra-Kiaycom i Horo MajeHbKUME MOMITHUKAMUA
3BUYANHO KOJIYIOTbCS TaK 3BAHOIO 25-MOBOIO. B 11iif MOBI BUKOPUCTOBYETHCS 25-
ajiasit, sIKUil CriBIa ae 3 JATHHCHKUM ajiaBiTOM 3 OJIHUM BUKJIIOUEHHSIM —-
B HOMY BiJICYyTHsI OyKBa Z, TOOTO 25-aidasitT MicTuTh 25 JaTUHCHKUX OYyKB Bil
A 1o Y y Tomy K HOpAAKY, 1o i JaruHchbkuil ajdasit. Koxne cioBo B 25-M0Bi
CKJIAJIAETHCs piBHO 3 25 pisaux OykB. CyioBO 3ammcyerhest y TabuuIi pasmipa
5 X 5, psasioK 3a psyikoMm. Hanpukia, ciopo ADJPTBEKQUCGLRVFINSWHMOXY Oyie
3aIiCaHO TaK:
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[IpaBunbHUM CTOBOM 25-MOBU BBAYKAETHCA CJIOBO, OYKBU AKOTO Y KOXKHOMY
PAJIKY Ta KOXKHOMY CTOBITYMKY PO3TAINOBaHI 3a 3POCTAHHSAM IX HOMEpa B aJj-
dasure. Tomy ciioBo ADJPTBEKQUCGLRVFINSWHMOXY € mpaBUJIbHUM CJIOBOM, a
cs10B0 ADJPTBEGQUCKLRVFINSWHMOXY — i (3pocTaioduii mopsaIoK IMOpyILyeThCs
Y JPYIOMY Ta TPETHOMY CTOBIIYHUKAX).

Jlekcurkon Canra-Kiayca ckIamaerhes i3 ycix MpaBWIBHUX CJIB 25-MOBH.
CiioBa po3srarmoBaHi 3a 3pOCTAHHAM Y JIEKCUKOIPahiTHOMY TOPSJIKY 1 3aHyMe-
poBami, mounnatoun 3 opuuuii. Hanpukiaz, y sekcukoni Canra-Kiayca ciioBo
ABCDEFGHI JKLMNOPQRSTUVWXY mae HoOMeD 1, a ctoBo ABCDEFGHI JKLMNOPQRSUTVWXY
Mae HoMep 2. Y JApyromy CJIOBi, y HOpiBHsIHHI 3 mepimuM, 0ykeu U i T momiHsiHI
MiCIISIMU.

Hazkamn, nekcukon Canra-Kiayca Benmdesnuii. Hammmits mporpamy, sika
BU3HAYUTD [TOPSIIKOBUI HOMED I10 33aHOMY CJIOBY 3 JiekcnkoHa Canra-Kiiayca,
a 110 33/[aHOMY HOPsIIKOBOMY HOMEDY BU3HAYUTD BiIIOBiHE CJI0BO. Y JIEKCUKOHI
Canra-Kiayca ue 6imbie 23! ciis.

Bxinni gani  Bxigmuii daiin twofive. in MictuThb aBa psaka. fKkmo nmepiuii
PSIIOK MIiCTUTB W, TOJI JPYTHil PsiIOK MICTUTH IPABUJIbHE CJIOBO 25-MOBU, TOOTO
€ PSAIKOM 3 25 CUMBOJIIB. fAKINO nepmuii psaaoK — MicTuTh N, TO ApyTHil MiCTATH
MTOPSIIKOBUIT HOMED 1CHYIOIOUOTO CJIOBA 25-MOBH.

Buxigmi mani Buxignuit daiin mae nazsy twofive.out. SIkimo apyruit psa-
JIOK BXIiTHOTO (bailyly MICTUTH CJIOBO 25-MOBU, TO €IWHUI PsiIOK BUXIIHOIO
daiiry nmoBuHEH MicTHTH #0oro mopsiakosuii Homep y Jjekcukoni Canra-Kiayca.
ko apyruit psaaoK BXimgHOTO (hailly MICTUTH 9UC/IO0, TO €IWHUN PsIIOK BUXi-
nHOrO (bafily MOBHHEH MICTHUTU CJIOBO 25-MOBHU 3 ITUM HOMEDOM.

Ilpukiaaau BXigHUX Ta BUXITHUX JTAHUX

twofive.in twofive.out
W 2
ABCDEFGHIJKLMNOPQRSUTVWXY

twofive.in twofive.out

N ABCDEFGHIJKLMNOPQRSUTVWXY

2
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13.2 3aBagaHHs APYyTOro Typy

13.2.1 «Score»

Score — 1ie Tpa JyIsd JIBOX PABINB. [rpoBuil MaiilaHInK CKIaIa€Thest 3 N To-
90K, 3aHyMepoBaHuX Bix 1 10 N, 9acTuHy 3 IKUX MMOETHAHO CcTpiikaMn. KoxKHa
CcTpliKa iijie BiJi ofHieT TOUYKHU JI0 JAesikol iHIol TouKu. KoyKHa TOCKa HAJIEXKUTh
OJTHOMY 3 JIBOX I'paBIiB. ['paBerib, SKOMY HaJIE€KUThb TOYKA, 3BETHCs 11 BJIACHU-
koM. Kpim Toro, KoxkHiit TouIll IpHUIIIcaHe Jesike Jo/aTHe uncjio. Bel npummca-
mi amncyia piznani. Touka 3 HoMepom 1 € mogarkoporo. Ha mogaTky rpm KoxKeH 3
rpaBmiB Ma€ () O10K.

I'pa mosisirae y macrynnomy. Byjemo nmosnadatu 6ykBoo C' MOTOYHY TOUKY,
TOOTO TOUYKY y sIKilf MU 3HAXOJUMOCH Ha MMOYaTKy Xojga. Ha mouarky rpu C' €
TOYKOI 3 HOMepoM 1. Xin y rpi poourh BiaacHuk C, IpU I[bOMY BUKOHYIOThCS
TaKi omeparii:

1. dkmo 3navenns, npunucane C, OibIle, HIXK MOTOYHA KIJIBKICTH OYOK Y
Biracauka C, TO 3HaYEHHsI YnC/a, npunucaaaoro C, ¢Tae HOBOIO KLIbKi-
CTIO 090K Jijist BjacHuka C. Y IPOTUIEKHOMY BUIAJKY, YUCIO OYOK Y
BiacHuka C' He 3MiHIOETHCsI. KiJIBKICTh OYOK y APYroro rpasiisi y 000X
BUIIA/IKAX HE 3MIHIOETHCS.

2. Haui Biracauk C' obupae 3a cBOIM OazKaHHs OJIHY 13 CTPLIOK, 1110 BUXO/SITh
3 MIOTOYHOI TOYKHU, I TOYKA, HA HAKY I CTPLJIKA BKA3y€, CTAE HOBOIO IIO-
TOYHOIO. 3a3HAYKMMO, IO OJMH I'PABEIb MOXKE 3POOUTH MOCIIIb JIeKIIbKA
XO/TiB.

I'pa 3axiHvTyeTbCs1, KON IMC/Is JIEIKOTO X0/ MTOTOYHOIO CTAE TTOYATKOBA TO-
gka. [lepeMoKIeM BBasKAETHCA T'PABEIlb, AKHH Ma€ OlIbIMY KiTbKICTh OYOK Y
KiHII I'pH.

Habip cTpinok Mixk ToUKaMu 3aBXKIM TAKWMA, II10:

® 3 JIOBLIbHOI TOYKHU BUXOJIUTHL HE MEHINE OJIHI€T CTPIIKW;

® JIOBLIbHA TOYKa P J0CSKHA 13 [MOYATKOBOI TOYKU, TOOTO ICHYE Taka Io-
CJIIOBHICTH CTPIJIOK, 110 SIKiif MOXKHA JUHTH BiJ MOYATKOBOI TOYKHU J10 P;

® TapaHTYETHCS, IO I'PY 3aBKJIM MOYKHA 3aKIHIYATU 38 CKIHUYEHY KLIBKICTb
KPOKIB.

HamummiTs mporpamy, sika Tpa€ B Ii0 Tpy Ta Burpae. Hadbopm Toqox Ta cTpi-
JIOK ¥ BCiX irpax, y siki Oy/ie 3amporoHOBAHO TPATH Ballliii mporpami s 11 OTiH-
KU, OPraHi3oBaHi Tax, [0 Ballla IPOrpaMa 3aBXK U 3MOXKe BUIDATU He3aJIeXKHO
BiJl TOTO UM HAJIEXKUTH 1# mepIinii Xij 9u Hi.
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BBenennsi Ta BuBemeHHs Bama nporpama 34uuTye BXigHi gaHi 3 cran-
JIAPTHOTO BXIiJTHOTO TOTOKY, Ta 3aIUCY€ BUXIJHI JIaHI y CTAHIAPTHUI BUXiTHIH
noTik. Bama nmporpama — 1e I'pasens 1, a cynepuuk — I'pasers 2. Barma mpo-
rpama IOCHHA? CBOK pabOTy 3 CUNTYBAHHS HACTYIIHUX BXBIIHUX JAHUX 3 CTAH-
JIAPTHOT'O IIOTOKY BBOLLY.

Ilepmuit psi/Iok BXiIHUX JaHUX MICTUTB OJIHE IiJIe YUCJI0 — KLIBKICTh TOYOK
N, 1< N <1000. Koxkunit 3 nactynmaunx N psikiB MicTuTb 10 N IIUX GuCeT
(mysteit abo OJMHUII), IO ONUCYIOTH CTPLIKK. ZKINO Ha rpajbHOMY IOJI iCHYE
CTPLIKA, 1110 HAIIPABJIEHA Bl TOYKH 4 /10 TOUKH j, TO j-€ YUCJIO y i-My DKy (3
N nwmx psizkis) pisao 1, y nuporusnomy Bunagxy — 0.

Hacrynunit psagok mictutrh N MiUX 9#CEs, MO MO3HAYATH BOJIOJIAPIB KO-
xkuO0l 3 N Touok. Ko Toukoro Bosomgie ['pasens 1, TO ¢-Te IUCTO — OTUHUTIA,
a gxmmo ['pasens 2, To ABiika.

Hactynunit psgaok mictuth N IIUX 9UCeT, MO TO3HAYAIOTH 3HAMEHHS, IPH-
MUCaHi TOUKaM. ZIKINO ¢-Te YUCJIO ¥ IbOMY PSJIKY PiBHE j, TO 4-1if TOUI IPUITUCA-
me qncsio j. Bel 3Havenns, mpunucani ToUKaM, Pi3Hi Ta 3HAXOIATHCS ¥ Tiana30mHi
Big 1 mo N (1 <j<N).

Ilicng 3unTyBaHHS HAHUX MOYUHAETHCS I'PA, CTAPTOBOIO TOYKOIO ITPHU IIHOMY
3aBk/M Oyze Touka 3 nomepoMm 1. Bama nmporpama moBuHHA MPATH HACTYIIHAM
YUHOM:

e JKINO XiJ| pobuTh Balia Hporpama (BOHA € BOJIOZAPEM HOTOYHOI TOUYKH),
TO BOHA TOBUHHA BUBECTH y CTAHJAPTHUI IMOTIK BUBOILY HOMEP TOUKH, B
SIKY TOTPIOHO IepeiiTu 1o BUOpaHiil Balleil mporpaMoil CTpiig;

® KIIO 2K Xi/T pOOUTH BaIll CYIIEPHUK, TO Ballla IPOrpaMa TOBUHHA 3YATATH
3 CTAHJAPTHOrO IOTOKY BBOJLy HOMED TOYKH, B Ky HOTPIOHO mepeitTu 1o
CTPLIII BUOPAHOIO CYIIEPHIKOM;

® KOJIM MOTOYHOIO 3HOBY CTaHE TOYKA 3 HOMEPOM 1, mporpamMa MOBHHHA
3aBEPIIyBATHA CBOIO POOOTY.

Posrisnemo mactynHuit npukiaz g CPAJTBHOTO I10JIsI, 300ParKEHOro Ha
maj. 1. Toukwu, 300paxkeHi y BUIJIsiI Kijl, Hajekarh ['pasito 1, a y Bursii
kBaJipaTiB — ['paBio 2. 3HaYeHHs, IPUIKCAHI TOYKAaM, ITOMIIIEHH]I BCepe/eHi
KiJ1 Ta KBajpaTiB. HoMepa TOYOK po3TammoBaHi 30BHI reOMETPUIHUX (DIryp.
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Hacrynmi Bxinni Ta Buxigni mami omucyioTh TPy, 3irpany st 300parKeHoro
Ha MaJl. 1 TPajIbHOTO IT0JI.

stdin stdout Ilosicnenns
4 N
0100 Indopmariist o cTpiskax, 1Mo BUXOIATH 3 TOYKH 1
0011 Indopmariist o cTpinkax, Mo BUXOIATH 3 TOUKA 2
0001 Tudopmarisa o crpiskax, Mo BUXOAATH 3 TOYKH 3
1000 Incdopmariist o cTpiskax, Mo BUXOIATH 3 TOUKN 4
1122 BoJtogapi Touok
1342 YHucsa, mpunucani TOYKaM

2 Xinx rpasis 1

4 Xim rpasig 1
1 I'pasenp 2 xonuTh y MOYATKOBY TOUKY —

rpa 3aKiH49yE€ThCS.
V pesuibrari miel rpu I'paBerns 1 Habupae 3 ouku, a ['pasenp 2 — 2. I'pa-
Belb 1 BUTpaB.

13.2.2 «IloaBiitHe KOyBaHHS»

Vaockonasenuii Crannapr Kogysanus (YCK) BukopucroBye HOBuUii nmoryKHuii
aJIropuT™M KojyBaHHs. Bin mparoe 3 Tproma 6aokamu mo 128 6it. 3a 610koM
moBitoMJIeHHsT p Ta O6j10KOoM Kioda k, dyukiis komysanus F YCK noseprae
3aKO0I0BaHuil OJIOK C:

c=E(p,k)
Ob6eprenoro 1o dykiil KogyBauus € (QyHKIist po3KoyBanus [, Taka Io:
D(E(p, k), k) =p
E(D(c, k), k) =c

VY noggsiitnomy YCK moc/igoBHO 3aCTOCOBYIOThCS JBa HE3AJEXKHUX KJII0Ya
k1 Ta ko, criouaTky ki, moTim ko:

Co = E(E(p, kl), kg)
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B miii 3ama4i Takoxk 3agane mijie yncio s. Tinbku aiBl 4 X s 6iTa BCiX KII04iB
e cyrreBuMu, iHmi Gitu (npasi 128 miHyc 4 X s 6iTiB) € HYJIBOBUMU.

Bam HeoOXiHO BIJIHOBUTH Iapu KJIOUYIB KOJLyBaHHSI JIJIsl IOBIJIOMJIEHDb 3a-
KOJIOBaHMX 3a Jornomoroio noasiiinoro YCK. BaMm 3amaHo 9K BUXIIHMIT TEKCT P
Tak 1 3aKOIOBAHUI C3, & TAKOXK CTPYKTYpa KJIOYa KOMLYBAHHS 32 JIOMOMOTOIO
3HAYEHHS S.

Bu nosumnmi 30amu 6i0no6AeHT KAWL, A He Npo2pamy, wo ix 6idnosae!
Bxignai mani Bawm najaerncs jecaTh IpuK/IadiB 3aa4i B TeKcToBuX (aitiax
3 Ha3BaMmu Bij doublel. in 10 doublel0.in. Koxken dailn cKIa1aeTbest 3 TPhOX
psiakiB. Ilepmuii psilok MICTUTH IIiJie YUCJIO S, APYTUl PsAIOK OJIOK p, a TpeTiit
6JI0K C2, O OyB oTpuMaHuii 3 p 3a jonomororw noxasiiaoro YCK. Ipyruii Ta
TpeTiit pAaKu BXiaHoro aity — psaakd, MO CKAATAIOTHCT 3 32 IMEeCHAIIA -
koBux 1udp (0..9, A..Z). Bibioreka Hasae npouemypy, 10 KOHBEPTYE PAIKHA Y
ooxu. Js Beix daitriB po3B’sa30K icHye.

Buxignui gani Bu nosunni 3garn gecaTh BuxingHumx ailiis, oo BiImOBig-
aroTh JecaTu BximHuM daitnam. Koxken Buximamit daili CKJIaIaeThCst 3 TPbOX
psankiB. [lepmuit psi/IoK MiCTUTD TEKCT:

#FILE double I

ne I — momep BimmosigHoro BXimmnoro daitty. Ipyruit pamok MicTUTL 3Ha-
iienuit 610K k1, a Tperiit psiok 0JI0K ko, Tak IMIO:

ca = E(E(p, k1), k2)

O6uaBa 6JIOKU [MOBUHHI OyTH 3allMCaH] SK PSIKHU, [0 CKJIAJAIOThCA 3 Ii-
cHajusiTKOBUX 1udp (0..9, A..Z). Bibuioreka Hajlae IpOIEeypy, [0 KOHBEPTYE
6J10KU y psiaku. SIKINO iCHY€E JeKiIbKa PO3B’sI3KiB, BU IIOBUHHI 3/1aTH JIUIIIE OJIUH
3 HUX.

Ilpukaam Ileit npukias HaBegeHo g BXigHoro daitry 3 mHomepom 0.

doubleO.in MosxuBa BiImoBijib
1 #FILE double O
0011223344556677 A000000000000000]
8899AABBCCDDEEFF 0000000000000000
6323B4A5BC16C479] 7000000000000000]
ED6D94F5B58FFOC2 0000000000000000

O6me>keHHsT 151 uncia S KiJIbKOCTI CyTTEBUX ITICHAIIATKOBUX HU(P KJIIO-
4qa, BBaXKaeThesd 1o 1 < s < 5.

Ilinkaska Jlo6pe mHanmcana nporpaMa MOKe BiJIHOBJISTH KJIIOYH MEHIIE HizK
3a 10 cekyH[I 111 OY/b-SIKOIO JOIyCTUMOTO BXiJIHOTO (haiiry.
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13.2.3 «Ckiaan»

YV iHcbKill KOMIIAHIT, 10 BUILYCKAE BUCOKOTEXHOJIOTIYHE O0JIaIHAHHSI, € BeJIM-
KUl IPsIMOKYTHUH cKJtall. Ha ckiiai nparooTs Merekep i pobiTauk. CTopoHu
IPAMOKYTHHKA, 0 300paXKaioTh CKJIA] Ha IJIaHl, Y MOPAAKY ix 00xoma HA3U-
BAIOTH JIBOIO, BEPXHBOIO, MPABOIO 1 HUKHLOIO. [limtora ckmamga posiimena Ha
onmHUYHI KBaipaTtu. Ha mnjani BOHE yTBOPIOIOTH P i KOJIOHKI. Psmm 3amy-
MEpPOBaHi IMiIMMH YucjiaMu 1,2, . .., TOYMHAIOYN 3 BEPXHBOI CTOPOHU, & KOJIOHKU
3aHyMEepOBaHI UM JUCaaMu 1,2, ..., HAUUHAIOYN 3 JIIBOT CTOPOHH.

st 30epiramas TEXHOJOTIIHNX MPUCTPOIB Ha CKIal € KouTeinepu. Komn-
TeifiHepn MalOTh iHANBiIya bHi naenTudikamiitai nomepu. Koxken konreiinep 3a-
iiMae ogua KBaapar. CKial HaCTLIbLKI BEJIUKHI, 0 KIJIbKICTh KOHTEHHEPOB, 1110
30epiraroThCsl, 3aBXK /1M MEHIIe, HizK KIJIBKICTb PsIIiB, 1 MeHIIe, Hi?K KiJIbKICTh KO-
sionok. KoHTeitnepu 3i KI8Ty HE BUBO3ATHLCH, ajie IHKOU HA CKJIaJI HAIXOIATh
HoBi KoHTelHepu. BXim 10 ckiamy po3TamoBannii y JIIBOMY BEPXHBOMY KYTi.

Pobitnuk posramtyBas KonTeiiepn mod/m3y JiBOro BEPXHHOTO KyTa CKIALY
JEeIKUM IMHOM, MO0 MOKHA OyJIo mpocTinre 3HafiTh iX 1Mo imeHTrdikaIiitnmm
HoMepaM. BiH BUKOpHUCTOBY€E HACTYIIHUI METO/I.

Hexait HeoOXiHO po3TalyBaT Ha CKJIaJ1 KOHTEHep 3 imeHTudikaiinumM
nomepom k (Oymemo nazuBaTu ioro koureiiaep k). POGITHUK IPOXOAUTH 110 Iep-
IIOMy PsIy 3JiBa HAIIPABO 1 MIyKae MepIiuii KoHTeinep 3 imenTudikariitamm
HOMEPOM, OLIBIIM HiXK k. ZIKIO BiHl He 3HAXOINTDH TAKOTO KOHTEHHepa, TO KOH-
TeiiHep Kk BCTAHOBIIIOETHC 0OE3IIOCEPEIHBO IIC/IA CAMOIO IIPABOTO KOHTEHEpa
y oMy psiay. fKIno K Takuii KoHTeiiHep | 3HaiijeHo, TO KoHTeitHep [ 3ami-
HIOETOCsI Ha KOHTeiiHep k, a KOHTelHep | PO3MIIYeThC Y HACTYIHOMY Psijii
3a JOMOMOIOI0 TOrO 2K MeTOJa. ZKINOo PODITHUK J10CdATae Psjia, ¥ AKOMY HEMAE
KOHTENHEPIB, TO KOHTEWHEDP BCTAHOBJIIOETHCA Y CAMOMY JIIBOMY KBaJIPATi 1IHOT'O
pana.

IIpunyctumo, mo Koureitnepu 3, 4, 9, 2, 5, 1 npubyyin Ha CKJIAJ caMme B
TakoMy MOpsaky. ToJii po3TanryBaHHs KOHTEHHEPIB HA CKJIaIl OyIe TaKuM:

145293

Hanumits nporpammy, sika 3a 3aJaHIM PO3TAIyBaHHSM KOHTeHEpIiB 00-
YHUCJIIOE YCI MOYKJIMBI MOC/IIJIOBHOCTI HAJIXO/PKEHHSA KOHTENHEPIB.
Bxinni mani Ilepmmii psgok Bxignoro daiiny depot.in MiCTUTE €IuHE Hie
qncyio R: KiIIbKicTh psajiB, y gkux € koureitnepu. Hactynni R psaiakiB MicTsaThb
indopmariito o paaax 1, ..., R. [lepmumM y KOKHOMY 3 IUX PsiJIKIB 3HAXOIUTHCS
ancso M: KimbKicTh KoHTelnepiB y pamy. llicas mporo y paaky ciaigyiors M
[MIIX 9ucest: imenTudikariitai HoMmepn KOHTEeHHEPIB y psay 3/1iBa HampaBo. Bci
imenTudikamiini Homepu KoHTeliHepiB [ 3a10BUIBHSIOTE obMexkeHHO: 1 < [ <
50.
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0603HaUMMO 3araJibHy KIIBKICTh KOHTeiHepiB Ha ckias yepes N, 1 < N <
13
Buxiaui mani  Buxinnuii daiin depot . out MiCTUTB CTIILKY PSJIKIB, CKITBKH
iCHy€ MOXKJIMBHUX PI3HHUX MOCJIIOBHOCTEH HAIXO2KeHHs KOHTeitHepiB. Koxken 3
X PSAKIB MicTuThb N IauxX 9uces — imenTtudikamiitni Homepn KOHTEHHEPIB y
MOKJINBIiT mToCimoBHOCTI POy TTSA. KOXKeHn psiIoK ONMUCYy€E MOC/TiTOBHICTD, SKa
He 3alliCaHa Hi B OJIHOMY IHITIOMY PSJIKY.
Ilpukaaay BXigHUX Ta BUXIJTHUX JTaHUX

depot.in depot.out
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Posznin 14. IliBoenna
Kopes’2002

14.1 3aBaaHHs IIEPINIOTO TYPY

14.1.1 <«IIIkigauBa >kabax»

BaBmanHs MajienbKi mMKiuBi »Kabu «deHraifTypi» crajm JereHJIapHuMU
y Kopei. Hogamu BoHU cTprbAIOTh MO PUCOBUM TIOJISIM, BTOUTYIOTH y 3EMJIIO
KYIIUKA PUCY, 3aBJIAIOYN BTPATH ITOciBaM. BpaHili, TOMITHBINN YIITKOZKEH] KYy-
UKW, BaM 3aXOTLIOCS BU3HAYUTU ILJIAX Ti€l »Kabu, sika 3aBaja HalbiabImol
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mkoan. 2Kaba 3aBxKau cTpubae 1Mo MO0 10 TMPSMIiil JIiHIT, TPpH I0MY JTOBXKUHA
KOYKHOT'O CTPHUOKa OJIHAKOBA.

PizHi kabu MOXKYTh MaTH pi3HY JIOBXKUHY CTPUOKA 1 Pi3HI HAIIPSIMKA

@ o o o

00000000

Kymuku pucy Ha Bamomy IoJii MOCAJZKEHI CTPOTO B3JI0BXK IIE€PIIEHIUKY-
JIIPHUX JIHIA Ha OJHAKOBIN BifcTaHi OJMH BiJl OJHOTO, sIK II¢ 300ParKEHO Ha
maJt. 14.1. HIxigmusi :xabu mpocTpudasn depes yce Bale moJje, Tpyu TOMY MLIAX
KOZKHOI 7Ka0W MOYNHABCS 33 MEXKAMHU II0JIsA 3 OJHOTO foro 00Ky, a 3aKiHIyBaBCHA
3a fOro MekaMu 3 iHIoTo 60Ky, K e 300paskeHo Ha MaJl. 14.2.

1@ 2@ 3‘& 4;. 5r~ % 7ﬁ- 1 2 3 4 5 6 7
1 ~ ~ ~ ~ ~ ~ 1 /@'
P A S AN AN S A A 5
B - - - -3 3 /./
P AN AN AN AN A A~ 4 ./
A N AN AN S A <
eV~ N~ - N - 6
Mau. 14.1: Pucose moJie Mau. 14.2: Hlnax xkabu

ITo mostio Moxke cTpubaTu H6araTo Kab, IepecTpUOYIOIN Bijl OJIHOIO PUCOBOIO
KyIuKa 70 iHmoro. [Ipn KoKHOMY cTpuOKy »Kaba BTOITYE y 3€MJIFO 9€proBUil
KYIIUK pucy, gk Ha MaJj. 14.3. Binguaummo, 1o 3a Hidb 0JIHa 1 TazK caMa POCJIMHA
MoOzke OyTH 3arTonTaHa OB, HiXK OJHIEI0 Kab010. 3BUYAHO, BU HE 3MOYKETe
MOOAYUTH TPAMUX JIHIN, B3/IOBXK SIKAX CTpUOasm Kabu, 1 Oyab-gaki caigm ix
nepeMileHHs 3a MexkaMu 11oJisi. JList npukiiary, 300pazkerHoro Ha mast. 14.3. Bu
mobaunTe KapTUHY YIIKOJZKEHOTO I0JIs, 300pakeHy Ha MaJi. 14.4.
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4 7./

Mauii. 14.3: Pucose moJie
1 2 3 4 5 6 7

: @ ® | an am
3 ®

‘0000000

Mau. 14.4: Hlnax xkabnu

Buxopsau 3 mast. 14.4, Bu 3MoKeTe BiTHOBUTH YCi MOXKJIUBI MIJISIXU, 110 STKUM
2kabu Moryu 6 mepeMilyBaTucst yepes Baiie mmoJjie. Hac mikaBsTh TLIBKI Ti 2Kabu,
AKI YIIKOIU/IN He MEHIIE TPhOX PUCOBUX KYIIUKIB IIPOIOBZK CBOI'O IIEPEMilleHHs
10 110JTI0. TaKUM IMHOM, MU BU3HAYMIIN HOHATTS <IIJIAX YKAOW».

Mozkna moMmiTuTH, IO TPHU MIIAXH, 300pakeHi Ha may. 14.3, € muigxamu
»kab (icHiroTh TakoxK i iHm MOXK/MBI MUIsixu 2Kkab). BeprukajabHuil muisx, mo
[IPOXO/INTh BHU3 Y3JI0BXK CTOBIIIs 1 Mir 6u OyTH ILISAXOM 2Kabu, [0 MAE JIOB-
KUHY cTpubKa 4, OfHaK PU I[bOMY MOIVIO OYTHU YIIKOYKEHO TiIbKN 2 KYIIUKN
pucy, i Takmii MIAX HAC HE IKABUTDL. PO3MISHEMO IiarOHAJLHUAN IIJISIX, IO
IIPOXO/IUTH Yepe3 KYIIUKH, SKi 3HAXOAATHCSA Ha IMePeTUHi psijika 2 i cToBmId 3,
panka 3 i crosmg 4, psajka 6 i crosmig 7. Ha npoMy Muisxy 3HaXOUTHCS TPU
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VIITKO/IZKEHUX KYIIHUKa, aJjie MJIAX HEPIBHOMIPHUI 1 MICTUTH iHTEepBaIu HEPIBHOT
JIOBXKWHUW; TAaKUM YHHOM, Ieil IIJIAX TaKOXK He € ILIAXOM Kabu. BinmMiTumo Ta-
KOK, 10 B3JI0BXK JHHIT PyXy KaOU MOXKYTb 3yCTPIYaTHCS YIIKO/KEHI KYIHKHA,
sKi He OyJin yHIKOJZKEHI came Mieio »Kabowo (Hanpukjiaj, Kymuk B Toumi (2,6)
Ha FOPU30HTAJIBLHOMY ILIAXY B3J0BXK pgjka 2 Ha MaJj. 14.4); 1 Ha 10J1 MOXKYTb
3HAXONUTUCH YIMKOIPKEHI KYIUKHU, IPUYAHY YIIKOIPKEHHs AKUX HEMOXKHA, [10-
ACHUTH HisIKAM IIJISXOM Ka0H.

Posrisgremo yci moxkausi mraxm xkab. Barma mporpama moBuHHA BUSHATHTH
KUTBKICTh YIIKOKEHUX KYIMUKIB PUCY Ha TIIAXY Ti€l Kabu, STKa YITKOIIIA
Glubine 3a BCIX KyIuKis (To6TO 3a/1a/1a HAHOILIIOL KON PUCOBiH ITaHTAILLT).
Ha maur. 14.4 Takum Mir 6yTH MIJISX B3JI0BXK Psijika 6, & BIJIIOBIIJIIO IUCTIO 7.

Bxigni mani Bama nporpaMa noBuHHa 34UTaTH JIaHi 3 CTAHJIAPTHOTO BXOLY.
[lepmuii psgok MicTuTh ABa Hiaux dnciaa R i C, mo 3a1ai0Th BiAIOBIIHO Kilb-
KICTh PSJIKIB 1 CTOBIIIB Ha BamomMy pucoBomy moqi, 1 < R, C <5 000. Hpyruit
PSAJIOK MICTUTB OJTHE TTijie YUCI0 [N — KiTbKICTh YINMKOPKEHUX PUCOBUX KYIIUKIB,
3 < N <5 000. Koxkunit 3 nactynmaux N psjIKiB MICTUTD B, IIJIUX 9HUCIa, HO-
mep paka (1 < momep psra < R)inomep crosuig (1 < momep cropiis < C),
0 BU3HATAIOTDH MO3UIIO YITKOMKEHOro KyTuka. 1li Tmcira BioKpeMIeHo mpo-
myckoM. KoxkeHn yIIkoKeHnit Ky K OMUCAHNI JIUIITE OWH pa3.

Buxinui gani Bama nporpava noBnHHa BUBOAMTH BIINOBLIL y cTaHgap-
THUit BuBiA. BuBig mporpaMu moBUHEH MICTUTH OJNH PSIOK 3 HAHOIIBITAM 9m-
CJIOM, PIBHUM KLIBKOCTI KYTIHKIB, IO JIEXKATH Ha ILIAXY Ka0H, sKa 3aBIaja
HaMOLIBIIOT BTpaTH, SKINO TAKUil NUIsIX icHye. B iHImIOMY BUIAaJKy HEOOXIIHO
Busectu 0.

Ilpukiaanm BXigHUX Ta BUXiTHUX JTAHAX

input output
67 7
14

DO DONOIDDWNNN D ON
~NOPWWNRPRNOOINO -

IIpukiran na mas. 14.4
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input output
67 4
18

+
+

Mau. 14.5:

OO PPNONNNR,RP,PRPERERDREWO-
O OAPEPNOOWRLNOOOPENNOTIOIN -

IIpuknan na masa. 14.5
1 2 3 4 6 7
1

Mauii. 14.6:

14.1.2 <« ¥YTormiga»

fxoch mpekpacHa Kpaina YTorig Oy/a pasopena Biitnoio. Koy BopoxicTsb 3a-
TUXHYJIA, KpalHa OyJia po3ijieHa Ha 9oTupu 06s1acTi o goarori (Jrinisa msHiub-
niBjensb) 1 mmpori (minis exig-3axin). Touxky neperuHy nux JiHil M03HAYUINA
(0,0). Yci yoropu YacTUHU IPETEH/YBAJU HA HA3BY YTOIIs, HO 3 4aCcOM iX cTa-
s HasuBaTu Yromid 1 (miBriumO-cximma), 2 (miBrivHO-3aximma), 3 (miBmeHHO-
saxigna) i 4 (uiBmenno-cxigua). Koxua Touka B Oy/ib-g9KOMY PErioHl BU3Ha4Ya-
Jlacd Bijcranuo Ha cxif 1 Biacrammio wa nisaiub six (0,0). IIi Bixcrani morau
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GyTu Big'eMHuME, TOOTO TOYKa B YTomil 2 103Ha4Yaacs 1apoio (Bix'emue, no/a-
THE), B YTomuil 3 — napoto (Bix'emue, Bix'emue), B Yrouil 4 — naporw (107aTHE,
Big'emue), 1 Yronii 1 — maporo pofaTHiX duced.

(-I+) (+I+)

3 4
(_I_) (+I_)

Maug. 14.7:

HaiibinbImoro npobsemoro 6ys10 Te, Mo IpoMasHaM 3a00POHSLIOCS epeTu-
naru rpanunii. Ha macrs, sunaxigmsuit yaacauk [0l 3 Yromil po3pobus mpo-
cruit crocid Temenoprariii. Tememoprep MOTpedye KOIOBI THUCIA, KOXKHE 3 SIKAX
MO2Ke OyTHU BUKOPHCTAHE JIUIIE OJIUH pa3. BaM HeOOXiJHO IPOBECTH TeJIenopTep
3 fioro nouarkosoi no3uii (0, 0) uepes obaacti Yroril B HEOOXITHOMY HODSIIKY.
Y Bac 6yjie nocioBHICTh 3 N HOMEPIB 00JIacTell, B KOXKHIN 3 SIKMX BU IIOBUHHI
[IPU3EMJINTHCS, IIPU IIHOMY He Ma€ 3HaYeHHd, Jie caMe B 00JIacTi BU IIpU3eMJIn-
scg. Ilicaa roro, sk Bu 3ajmmure 104Ky (0,0), BaM HEMOXKHA [OTPAIUIATH 32
rpaHurii obJracTeit.

Buxinui 2N kojg0BUX YmC/Ia BU HOBUHHI 3aIllicaTu SIK MTOCJII0BHICTE N KO-
JIOBUX TIAP, JIOJAI0YN 3HAK ILIIOC 200 MIHYC MepeJi KOKHUM YUCIOM. ZIKIo BuU
3HaxoauTech y rouli (x,y) i BUKOpHUCTOBYETe KOOBY napy (4u,v), Bac Oyue
TeJIELIOPTOBAHO ¥ TOUKY (z +u,y —v). ¥ Bac € 2N uuced, 1 BU MOXKeTe BUKODU-
CTOBYBATH X y OY/Ib-SIKOMY BUOPAHOMY BaMU MOPSJIKY, KOXKHE 13 3HAKOM IIOJIIOC
abo miHyc.

[Ipumycrtumo, y Bac € Komosi uncaa 7, 5, 6, 1, 3, 2, 4, 8, i Bu noBunHi nposecTn
TeJIeTopTep 0 MOCTiIOBHOCTI obacTeit 3 momepamu 4, 1, 2, 1. ITocaimoBricTn
komoBux nap (+7,—1), (=5,+2), (—4,+3), (+8,+6) no3Bosse ue 3poduru, re-
senoprysi Bac 3 Touku (0, 0) nociigosuo y Touku (7, —1), (2,1), (—2,4) 1 (6, 10).
IIi Toukn posramosani B ¥Yrormii 4, Yromii 1, ¥Yromii 2 i Yromii 1 BignosinHo.
aBmaHHss Bawm nagano 2N pi3HUX KOIOBHUX 4Huces 1 nociigosuicts 3 N Ho-
MepiB 00JacTeit, Mo BKA3yIOTh e MOBUHEH MPU3eMIUTHCS Tesernoprep. [1o0y-
JyiiTe TOC/IIIOBHICTh KOJOBUX Iap 13 3aJ@HUX KOJOBHUX YHCE]I, sIKA IIPOBEe
TeJIeropTep Uepe3 3aJaHy MOCII0BHICTD 00JIaCTell.
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Bxignai mami Bama nporpamva nosunna uuTaTu crangapruil sxin. Ilepmii
panok micrurs nie N (1 < N < 10 000). dpyruit pgaok micturs 2N pisnux
nimx kogoeux uncen (1 < kogose uncao < 100 000), po3/IeHUX OJIMHOIHU-
Mu porryckamu. OcTaHHIN psiJIOK MICTUTh [TOCJIIOBHICTE [N HOMEpPIB 00/1acTeit,
KOXKHUH 3 gkux € 1,2,3 abo 4.
Buxiami gani Bama nporpama nosBuHHa IHCATH B cTaHapTHUil Buxin. Bu-
BizT moBenen ckmamatucs 3 N pagkiB. Kokamit psaoK MOBUHEH MICTUTH Tapy
KOJIOBUX YHCeJI, [Iepeji KOKHUM 3 sKUX BKazauuil 3uak (mmoc abo mimyc). ITi
KOJIOBI mIapu Oy/IyTh HAIPABJISITH TeJIEIIOPTEP IO 3aJaHiil MOC/iI0BHOCTI 0018~
creii. 3BEpHITH yBary, 10 HEIIOBUHHO Oy TH IIPOITYCKIB MiK 3HAKOM 1 YUCJIOM, HO
[MOBUHEH OyTU OJUH MPOILYCK IICJIA MEPIIOro KOAOBOIO JIHCIIA.

ko icHye JeKinbKa po3B sa3KiB, Ballla IporpaMa MOBUHHA BUBECTH OY/Ib-
AKNN 3 HUX. SKI10 PO3B’43KiB HeMae, Bala IIporpaMa [MOBUHHA BUBECTU €JIAHE
mijte gucio 0.
Ilpukiaaau BXigHUX Ta BUXITHUX JTAHUX

Ilpukaanm 1
input output
4 +7 -1
75613248 -5 +2
4121 -4 +3
+8 +6
Ilpukmaam 2
input output
4 +3 -2
25417863 -4 +5
4221 -6 +1
+8 +7

Ouinkm Ko Balia IporpaMa BUBOJUTEL IPABUILHY BiINOBiIbL 3a Bigsene-
HUI JIJIS TeCTY Yac, BU OTPUMYETE yci Oajm 3a 1eil TecT, iHaKIlle BU OTPUMYETE
3a 1eit Tect 0 OaJIiB.

14.1.3 <«XOR»

Bu pospobisiere mporpamy uisi MOOLIbHOTO TesiedOoHa, OCHAIIEHOTO YOPHO-
OLIMM €KpaHOM, Ha SIKOMY T-KOODJMHATH BiJIpaXOBYIOTHCS 3JliBa HAIIPABO, a
Y-KOODJIMHATU — 3BEPXY BHU3, K 300pakKeHO Ha MaJjIioHKax. Bama mporpa-
Ma BHKOPHUCTOBYE PIZHOMAHITHI KAPTUHKMU, AKI MOXKYTH OyTH Pi3HOTO pO3MIpYy.
BamicTh TOrO, OO 30epiraTu 1l KAPTUHKHU, BH XO4YeTe CTBOPIOBATH 1X, BUKODU-
croByroun rpadiuny 6i0sioreky Tesiedona. Ha mouarky mMasioBaHHsI yei miKcen
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ekpana nodapboBani y 6imit Kostip. €auHa rpadidna omepariist, Mo TATPUMY-
eTbes Oibutiorekoro, — 1ie XOR(L, R, T, B), saka nepedapboBye B IPOTUICKHAN
KOJIIp MIKCeJIU, M0 MOTPAILISIOTH B IPSIMOKYTHUK 3 JIIBUM BEPXHIM KyTOM B TO-
qni (L, T), a npaBum HuzKHIM — B Touni (R, B), ne L o3navae aiBy, T — BEPXHIO,
R — npaBy, B — HUXKHIO KOODJIMHATH. 3ayBaskKUMO, 10 B JIEIKUX IHITHX rpadi-
TIHUX OiOI0OTEeKaxX MOPSIOK apryMeHTIB MOYKe Biapi3HaTucs.

Hanpukiia, posrisiaemo orpuManis kKapruaku Ha Mast. 14.10. 3acrocoByio-
1u XOR(2, 4, 2, 6) 10 noBHicTIO 615107 KADTUHKH, OTPUMYEMO KapTHHKY, 300pazKke-
ny Ha MaJ1. 14.8. 3acrocoBytoun XOR(3, 6,4, 7) 10 kaprunku 3 maJj. 14.8, orpumy-
€MO KapTHUHKY, 300parkeny Ha maut. 14.9, napemri, 3acrocosyouan XOR(1, 3, 3, 5)
JI0 KapTUHKA 3 MaJj. 14.9, oTpuMyeMo KapTUHKY, 300parkeny Ha maJr. 14.10.

1 2 3 4 5 6 7 3 6 1 3

N ooa b w N e
IN

Maun. 14.8: Maun. 14.9: Mau. 14.10:

Bamra 3ajaqa: s 3aaH01T 9OPHO-01/101 KADTUHKH TOOY/IyBATU 38 MOKJIM-
BICTIO HAHKOPOTIILY TOCJIIOBHICTh BUKJIKIB XOR, IO MPUBOJUTL JIO I'eHEpaIlil,
MOYNHAIOYIN 3 6171010 eKpany, i€l kKapTuaku. Bam mani Bxigni daitan, mo onucy-
10Th KapTuakyu. Bu nmoBunni 3garu daitin, mo OnuCyioTh HapaMeTP BUKJINKIB
XOR, a He BHUXIJHUI TEKCT IIPOrPaMu JJisi CTBOPEHHS ITUX (DaiiJiiB.

Bxingnai gani Bam mano 10 Tekcropux daiinip 3 Hazsamu Big xorl.in o
xor10.in. Koxken Bxijumit dailn yramroBanuilt HacrynnuMm duHoM. [leprmit
oro psaaoK mictuTh omme 1ite uncio N, 5 < N < 2 000, gxe mo3nadae, 1o
kaptuaka Mae N paakis i N croBmunkis. Psakn BximgHoro daiiry, Mo 3anmm-
JINCS OIUCYIOTDH PSAKYM KAPTUHKHU 3BepXy BHU3. KoKHUI psiToK MicTuTh N mimx
qucesT: KOJbOPH MKCEiB 3j1iBa HalpaBo. 3HavdeHHs 0 mo3Hadae OLuil miKceJib,
a 3HA4YeHHd 1 — YOpHUl.

Buxigmi mami Bu nosunni sgaru 10 Buxignux daiiiis, mo Bijnosizaors
BXITHUM JaHWM.

Ilepmmuit pagox daiira TOBUHEH MICTUTH TEKCT:

#FILE xor I

Je e amcsio I — HOMep BimmosigHOrO BXigHOrOo (aiina. Apyruil psiiok
IIOBUHEH MICTHTH Iiiyie yucyiao K — KingpkicTh BUK/INKIB XOR. B mactymumx K
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psIIKaX MMOBWHHI 3HAXOIUTUCS OMNCH IINX BUKJIUKIB B TMOPSAIKY BiJ TEPIIOro o
octanaboro. Koxkuauit 3 mux K psiJIKiB MOBUHEH MICTUTU YOTUPH IIJIUX TUCTIA:
mapameTpu BUkJMKy XOR B nopsaaky L, R, T, B.

IIpukaana BXigHUX TA BUXiJTHUX ABHUX

xor0.in xor0.out

7 #FILE xor O
00000O00O0 3
0111000 2426
1001000 3647
1010110 1335
1010110

0100110

0011110

Cucrema ominku SIxmo

e 10C/IiI0BHICTh BUK/INKiB XOR, 1110 BKa3aHa B Bamomy aiiji, He puBo-
JIUTH K TeHeparlil 1MiJIboBOl KapTUHKU, ab0

e KiibKicTh BUK/MKIB XOR, BKazaHux y Bamomy aiisi, e pisae K, abo
e B Bamomy Buxignomy daitai K > 40 000, abo

e Bam Buximnmii dgaiin mictuTh BUKIUK XOR 3 mapamerpamu L > R abo

T > B, abo

e pam Buxiguuil ¢paitn micTurh Bukjauk XOR 3 HeJ01aTHIMEI KOODAMHATAMMU,
abo

e Bal BuxigHuii daityi MictuTh BUKIUK XOR 13 3HAYEHHSIM KOODIUHATH, 110
nepeuiiye N, To Bu oTpumaeTe 3a jganuii Tect () 6asis. B nporuaexnomy
BUIIAJIKY Balll 0aJi O0UUCTIOETBCsI 32 (POPMYJIOKO:

149 YucnoBukiukisy KpaimomyPo3s’sa3ky Y qacTHUKIB
X

YucnoBuknukisy BamomyPo3s’a3ky

Basun okpyriIioioThes 10 HepInoro 3HaKy IMicss JAeCITKOBOI KOMU 110 KOXKHO-
My TecTy. 3araJbHuil 6ajl OKPYIJIIOETHCS JI0 HAROJIMIKIOTO TILIOTO.

[Ipumycrtumo, mo Bu 3manau po3s’sizok 3 121 Bukiaukom XOR. dAxmioil meit
PO3B’430K — KpaImii cepel ycix ydacHukiB, Bu orpumaecre 10 Oamis. ko
Kpallle cepell 3J[aHuX yJYaCHUKaMU PO3B’3KiB BUKOpUCTOBYe 98 BukJMKiB XOR,
To Bam Oas ckiazge 1+ 9 x 98/121(=8.289...) i Gyue okpyrienuit 1o 8.3.
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14.2 3aBaaHHs IPYTOro Typy

14.2.1 «IlakeTHa 00poOKa 3aBIaHb»

Icnye mocinoBuicTs N 3aBjiaHb, TPU3HAUYCHUX JIJIsI BAKOHAHHS HA OJHIN MaIlm-
Hi. 3aBanns nponymeposani iy 1 1o N Hacrymaum ynHoMm 1,2, ..., N. 3aBaa-
HH¢ TTOBUHHI OyTH 3rpymoBaHi B OAUH a0 JeKiJIbKa MAaKeTiB, Mo0 KOKEeH IMaKeT
CKJIAJIABCS 3 1Iy9IuX OJWH 3a OJHUM 3aBJaHDb BUXiAHOI mMocimoBHOCTI. Bukomna-
HHsI TIEPIIOrO 3aBJaHHs MoYnHaeTbcst B MoMeHT dacy 0. [Takeru ob6pobiisieThest
OJIVH 32 OJIHUM, ITOYMHAIOYN 3 IIEPIIOTr0, HACTYITHUM YHHOM. ZKIo maker b Mi-
CTHUTB 3aBJIaHHSI 3 MEHIIUMU HOMEPAMHU, HiXK IMaKeT ¢, TO IMakeT b MoTpallise Ha
0OpobKy pamiie makera ¢. 3aBJaHHs KOKHOIO AKETY BUKOHYIOThCSI HA MAIIUHI
ocitoBHO. Bimpasy xk micss Toro, ik BCi 3aBIaHHS MAKETY BUKOHAHO, MAIITITHA
BUBOJIUTH PE3YJILTATH BUKOHAHHS yCiX 3aBIaHHDb I[HOTO MaKeTa. Jac 3aBepIieH-
Hsl BUKOHAHHSI j-I'0 3aBJ/IaHHS BU3HAYAETHCS YACOM 3aBepIIeHHsI 0OPOOKU BCHOIO
ITaKeTy, MO0 MICTUTH j-T€ 3aBJIaHHSI.

[I106 migrorysatn Mamuny j10 06pOOKH KOXKHOTO MAKETY, HeOOXiTHUiT Jac .S,
AKUH Ha3BeMO TiAroToBuuM. J[isi KOXKHOTO 4-TO 3aBJaHHS BiJoMuil BapTicHMi
koeicpient F; i vac T;, HeOOXiIHWI JJIsi BUKOHAHHS IIHOTO 3aBJIaHHs. KO
[aKeT CKJIAJIAE€ThCs 3 3aBJaHb &, + 1,..., z + k 1 norparisie Ha 00poOKy B MO-
MEHT 4Jacy t, TO 4ac 3aBepIIeHHS BUKOHAHHS KOYKHOT'O 3aBJAHHS MAKETY 00pa-
xoByerbeg 3a dopmysono t + S + (Tp + Tog1 + ... + Togr). 3ayBazkumo, 1o
MAaIllMHa, BUBOJUTDH PE3YJIbTaTH BCiX 3aBJAaHb IAKETa B OJIMH i TOH K€ MOMEHT
qacy. fKIno Jac 3aBepIiieHHs] BUKOHAHHS i-10 3aBaaHHs — O;, TO BapTiCTb BU-
KOHAHHS IbOro 3aBaanusa ckiaage O; x F;. Hexaii € 5 3aBmanb i Bigomo: S = 1;
(TlvTQaT37T47T5) = (173a472a 1)7 (FI;FQ;F3;F47F5) = (Sa 273a374)'

ko 3aBnanHs 3rpynosani B pu nakera {1, 2},{3},{4, 5}, ro moxkna 06un-
CJINTH Yac 3aBepiienHs BukoHanHst jyist Hux (O1, Oz, O3, 04, 05) = (5, 5,10, 14, 14)
i Baprocri BukoHaHHst 3aBiaHb (15,10,30,42,56), BianosigHo. 3arajbHa Bap-
TiCTh BUKOHAHHSA 3TPYIOBAHUX yHAKETH 3aBJIAHHS BU3HAYAETHCH K CyMa Bap-
TOCTE!l BUKOHAHHS KOXKHOI'O 3aBHaHHA. TaKWM YHHOM, 3arajibHa BapTiCTh BU-
KOHAHHS BCiX 3aBJIAaHDb /IS HaBeIeHOrO MpUKIaLy Oyae 153.

Bawm 3ajiana BeumuuHa miaroroBdyoro 4yacy S i mocigoBhicTs N 3aBJaHb,
JIJIST KOPKHOTO 3 IKUX BH3HAYEHUIT Yac BUKOHAHHA 1 Bapricuuit koedimient. Io-
TPIOHO HAIMCATH TPOTPaMY, siKa OOUHMC/TIOE MiHIMAIbLHY MOYKJINBY BApPTICTh BU-
KOHaHHY nocjaigoBHocTi N 3aBJlaHb.

Bxinni gami Bama nporpama noBuHHa 9MTATH JaHI 3 CTAHIAPTHOIO BXOILY.
[Mepmuii psagok micturh Kinbkicrs 3aaans N (1 < N < 10 000). dpyruii psigox
MicTuTh migroroByiii uac S, axuii € mismum guciaom (0 < S < 50). Hacrynui N
PSAKIB MicTSATBH iH(OpPMAIo O 3aBIaHHAX 1,2,..., N y BKa3aHOMY IODPSJIKY.
B KOKHOMY 3 IUX PsJIKIB mepimM 3ajaerbest uncao T; (1 < 7T; < 100) — gac
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BUKOHAHHS 3aBIaHHs. 3a HuM ciiiye e aucso F; (1 < F; < 100) — Bapricuuii
KoeIIieHT 3aBIaHHS.

Buxinui mani Bama nporpama nopuHHA 3anMcaTH y CTaHJAPTHUI BHXIH
OJIMH PSJIOK, MO MICTUTH OJIHE IIiJIe YHCJ0 — MiHIMAJbHY 3arajbHy BapTiCTb
BUKOHAHHSA IOCJII0BHOCTI 3 [N 3aB/1aHb

Ilpukiaaau BXigHUX Ta BUXIAHUX JTAHUX

Ilpukaam 1
input output
2 45000
50
100 100
100 100
Ilpukaan 2
input output
5 153
1
13
32
4 3
23
14

IIpuksran 2 BigmOBiTaE MPUKIALY 3 TEKCTa 3a1ati.
IIpumiTka [Ijng KO:KHOTO TecTy 3arajbHa BAPTICTh OyIb-AKOTO TPYILyBaHHS
e nepesumrye 231 — 1.
Ouinkm  4Kmo Bamma IIporpaMa BUBOJUTL IPABUILHY BiINOBiIL Ha TecT 3a
BijIBeieHUT Yac, BU OTPUMY€ETE MOBHY KiIbKICTH OaJiB 3a Iieit TecT, iHAKIIe —
Bu orpumyeTe () Gasis.

14.2.2 «ABTOOyCHi 3ynmuHKI»

B micti Yong-In mnanyerses cTBOPUTH MepeKy aBTOOYCHUX MapIipyTiB 3 [N aB-
ToOycHuMn 3ynuakavu. KoxKra 3ynnHka 3HAXOAUTHCA Ha JIESIKOMY IIePEXPECT.
Ockinpki Yong-In — cydacne micTo, Ha Kapri BiH [peCTABJICHUI BYJIHUISIMI
3 KBaJIpATHUMU KBapTaJaMU OJIHAKOBOTO po3Mipy. Bi 3 N 3ynumHok obupa-
0ThCs nepecajauMu cradmisyvu Hy 1 Hs, siki OyayTh 3’€1HaH] OfHA 3 OJHOIO
aBTOOYCHUM MapIpyTOM, a KoykHa 3 N — 2 3yNWHOK, IO 3aJUMIIIACT, Oy/ie
OecrocepeIHLO 3’€THAHA MAPIIPYTOM 3 OJHIEIO 3 TepecajHuX cranmiit Hy abo
Hy (asie He 3 n1BoMa), 1 He 3’€HAHA 3 YKOIHOIO 3 3AJIUIIUBIINXCS 3YIITHOK.
Bincranp MixK Oyib-sIKHMHU JIBOMA 3YIIUHKAMM BU3HAYAETHCS K JTOBXKUHA
HAKOPOTIIEro nuIsixy 1o ByjuisM Mmicra. Lle o3nadae, 110 SKINO 3yNUHKA [IPe/I-
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cTaBjIeHa 1apo0 KOOPIUHAT (T, Yy), TO BlACTAHD MiXK JABOMA 3ylUHKAMU (1, Y1)
i (z2,y2) Oyae piBHOWO |T1 — 22| + |y1 — y2|. Axmo 3ynuskun A i B 3’¢anani 3
OJIHIEIO 1 TOIO K TIEPeCcaHOIO CTaHIEI0, HApUKIa H1, TO H0BXKuHA MUIAXyY 3 A
y B € cymoro Bigcraneit Big A no Hy i Bin Hy jo B. fxmio aBTodycHi 3ynUHKA
A1 B 3’eqnani 3 pisHUME IepecagHuMu cTaHiisymu, Hanpukiaag A ¢ Hy i B ¢
Hs, to nosxuna musxy 3 A y B e cymoro Bigcraneii Big A no Hy, Big Hi go
Hs i Big Hy 10 B.

[IpoexryBanbuuku micra Yong-In xoayTs OyTu BIIEBHEHUMH, 110 OY/b-SIKA
MEIIKAHEIb MicTa 3MOXKe JIOCAITH Oy/ib-sIKOT TOUKN MiCTa JOCTATHBO IIBHJIKO.
Tomy 1pOEKTYBaIbHUKH XOUyTh 3pOONTH IIepecaJHUMK CTAHIISIMK TaKi JIBi 3y-
[IUHKY, 00 y OTpUMAaHIll MepeKi aBTOOYCHHX MapIIpyTiB MaKCHMaJbHA JOB-
JKUHA TUIAXY Mi2K Oy/Ib-sIKUME JIBOMa 3yIHHKaMu OyJia MiHIMAJIbHOIO.

Bapiant P BubOpy mepecajgunx CTAHINH i 3’€IHaHHS 3yMUHOK 3 HUMU Oy-
Jle Kpale BapiadTa (Q, SKIIO0 MAaKCUMAJbHA JOBXKUHA IIIAXY MiXK OyIb-siKUMN
JIBOMa 3yNUHKaMu B BapianTi P Oyie MeHblle, Hi2K y Bapianti (). Bama 3a-
Jlada — HAIUCATH [IPOrpaMy OOYHC/IEHHs] MAKCUMAJIbHOI JIOBXKUHU IMIJISIXY MizK
OyIb-SIKIMU JTBOMA 3YIIUHKAME JIJIsl HaliKpaliero Bapianta P Bubopy mepeca-
JTHUX CTAHINH MiK HUMHI 1 3’€IHAHD 3yNMNHOK 3 HUMM.

Bxinni mani Bama nporpama nosunna uuTaTu crangapTHuii Bxin. [lepmmii
paAnoK MicTuTh jgogarHe 1ite aucao N (2 < N < 500) — KiJIbKICTh 3yIHHOK.
Koxen 3 N psajxiB, M0 3aJIUIIUIUCS, MICTUTD APy YUCE]T X 1 iy — KOOPJIAUHATH
aBTobOycHOl 3ymmuku. Koopauuaru x i y — mogarui miai guciaa < 5 000. Hiski
JIBl 3yIIMHKYU HE MOXKYTBH OyTH IPEICTAaBICH] OIHIEI0 1 TOIO K MTapoi0 KOOPINHAT.

Buxiaui mani Bama nporpaMa nmosuHHa 3anmMcyBaTH y CTAHAAPTHHNA BHXI
OJIMH PAJOK 3 €AUHIM JOJATHIM YHCIOM
MAKCUMAJILHOTO ILIAXY MizK 3yIIHHKAMHE.

MiHIMaJIbHOIO MOKJINBOIO JOBXKIHOIO

IIpukaaay BXigHUX Ta BUXIJTHUX JTAaHUX

Ilpukaanm 1
input output
6 20
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Ilpukiaan 2
input output
7 25
79
10 9
53
11
72
15 6
17 7

MaJtroHKYM HUKY€e MOKA3YI0Th MEPeXKi aBTOOYCHUX MapIIpyTiB Jjisl HaBele-
HUX TPUKJIAIIB BXigaux jganux. fkmo B [Ipuknani 1 Bubparu 3ynunku 3 i 4 gk
mepecajifi CTaIil, To HAHAOBINIT NUIAX Oyae Mik 3ynuakamu 2 1 5, abo mixk
gymuakavu 2 1 1. OckibKE Kparmoro BapianTy BHOODPY MEPECaJHUX CTAHIIIH
HeMae, Bianosimio 6yie 20.

s Hpuritaga 2, KO y SKOCTI IepecajHuX CTaHIii oOpani 3ynuHku 5 i
6, To HaOBIINI MIJIIX OyIe MixK 3ynuHKaMu 2 1 7. OCKLIbKI Kpalux BapiaHTOB
HEMAaE, TO BiAmoBiI0 Oyie 25.

Ouinkm 4Kmo Bamma mporpamMa BHBOJIUTHL IIPABUIbHY BiINOBiAL y Biasee-
HUI JIJIS TeCTa 9ac, BU OTPUMY€ETE yci Oayu 3a 1efl TecT, iHAKIIe BU OTPUMYETE
3a 1eit Tect 0 OaJIiB.

14.2.3 «/IBi crexxkku»

Crexka sBJIsie cOD0I0 TOPU30HTAJIBHY ab0 BEPTUKAJBLHY TTOC/IIOBHICTD KIITHH
CITKH, Ta CK/IAJAETHC He MEHBIIEe HizK 3 IBOX MOC/ITOBHUX KaiTuH. /1Bl cTeKKM
posramoBani Ha citmi posmipom N X N. OuHa cre)kKa — TOPU30HTaJIbLHA, a
apyra — BeprukajbHa. Ha Mam. 14.13 mi aBi crexkku BinmideHi cumBoJiom X.
CrekKi MOXKYTb OYTH OJHAKOBOI ab0 Pi3HOI HoBKUHN. CTEXKKUA MOXKYTh MATH
3araJibHy KJITHHY, & MOXKYTh HE MaTH Takol. fKImo Ha Jiarpami, Takoil K Ha
Maur. 14.13, moxkna inrepuperyBaru Kiituy, Haupukiaas (4,4), gK Taxy, 1o
HaJIe’KATH OJIHIf CTEXKIN abo JBOM CTEXKKaM, TO MOTPIOHO BBayKaTH, IO JAaHA
KJIITUHA, HAJIE?KUTD 1 TO# 1 iHmi#l crexkri Binpazdy. Takum unnom, va Mast. 14.13
BepXHs KJITHHA BEPTUKAJIBHOI cTexKKH Oyue (4,4), ane He (5,4).

CrouaTky HEBIJZIOMO, Jie PO3TAIlOBaHI CTeXKKW. Balla 3ajada — HaImca-
TH TPOrpaMmy, IO BU3HAYAE 1X MOJIOKeHHs. HaszBeMO roOpu30HTAJIBHY CTEKKY
CTE?KKA1, a Beprukaipuny — CTE2KKA2. Koxna kiituna citku mpejcras-
JIeHa [aporo uucest (1, ¢), Mo 3aJal0Th HOMep psjKa i crosuig BiguosiaHo. Jlisa
BepxHs KiiTuHa citku Mae koopiunaru (1,1). Koxna crexka 3ajaerbes na-
poro kiitun: < (r1,¢1), (r2,c2) >. Ha Mau. 14.13 CTE2KKA1 3amaerbes sk
< (4,3),(4,8) >, a CTE2KKA2 — sk < (4,4),(9,4) >.

[Tpu po3B’si3Ky JaHOl 3a/ia4i BU OBUHHI BUKOPUCTOBYBaTH OIOJIOTEKY I1JIst
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Maujr. 14.11: Mepexa jura [pukmaay 1
10

Mauir. 14.12: Mepexa s Ipukiraay 2

OTPUMaHHS BXIJIHUX JAHUX, JIJIs TIONTyKa PO3B’si3Ka 1 [1J1s1 BUBOLY Bijmosii. Pos-
Mip [N KBaJpaTHOI CITKU ITOBEPTAETHCs 6101i0TedHO0 (DYHKITIEIO gridsize, siky BU
[MOBUHHI BUKJUKATH HA MOYATKy poboru. g BU3HAYEHHS II0JI02KEHD CTEYKOK
BU MOXKeTe BUKOPHUCTOBYBAaTH TinbKu 6ibsioreuny dyukiio rect(a,b, ¢, d), axa
OTPUMYE Ha BXOJII KOOPIUHATH MPAMOKYTHOI 00J1acTi i moBepTae amcyio 1, aKImo
y BKazaHiil 0bs1acTi 3ycTpidaeTbest Xo4a 0 ofHa KJITHHA, 0 HAJEXKUATH X049a 6
ofHil crexIy, 1 yncjao 0 — y mporuwiekHoMy Bunaaky. O6acTh 3a1a€TbCsl Y
Bursisizi [a, b] X [e,d], ne a < bic < d, upu npomy HEOOXiTHO 3BEPHYTH yBary Ha
mops1oK aprymentiB. Hanpukian, ma Mas. 14.13 obaacTs, 1o mnepeBipsieTbes
s3adapboBana cipuM KOJIHOPOM. Bix Bac BUMaraeThCs HAIUCATH MIPOrPaMy, IO
BU3HAYAE TOYHE IMOJIOYKEHHSI CTEKOK, BUKOPUCTBYIOUN OOMEXKaHY KLJIBKICTb BU-
kJIUKiB yHKIHT rect. Bukymk ¢yHKIIT report npuseesie 710 3aBepiieHHsi poboTH
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W -0
-+ Q

1 2 4 5 6 7 8 9
1
2
a—» 3
4 X[x|x|x|x|x
5 X
6 X
7 X
b—» 8 X
9 X
Maur. 14.13:

Bamol nporpamu. 3epHiTh yBary, mo CTE2KKAT1 ropusonrtansha, a CTEZK-
KA2 — Beprukaabha, i (r1,¢1) — KOOPIMHATH JIBOIO KiHISI FOPU30HTAJIBHOL
CTEZKKINL, a (p1,q1) — KOOpAMHATH BePXHBOTrO KiHist BepTukanbHoi CTEZK-
KN2. Takum gumom, 11 = 19, ¢1 < C2, p1 < P2 1 q1 = qo. fKImo mapamerpn
dyHKITT report He 3aJ0BIILHIIOTH MM OOMEXKEHHSIM, TO CTAHIAPTHUN BUXI
Oy/ie MICTUTH TTOBIJOMJIEHHS TIPO TTOMUJIKY.

Ob6merxkeHHs

e Bximmi mami mocTimHi TiAbKM Yepe3 BUKIUKN 0i0ioTeIHnX (DYHKIH gri-
dsize i rect.

e Poswmip citku N 3amoBinbase oomexkensio 5 < N < 10 000.

e Kinbkicrs Buk/MKIB GyHKI rect He nopuHHO mnepeBuntyBatu 400 s
Oyp-gKOro Tecty. ZAKImo Barma nporpama 3aiitcHuTs oinbire 400 BUKIUKIB
dyHKIIT rect, To 1€ mpu3BEAE M0 11 JOCTPOKOBOTO 3aBEPIICHHSI.

e Baia nmporpama MOBUHHA BUKOHYBATH O1JIbIIE OIHOIO BUKJIUKY (DYHKINT
rect, i piBHO OMH BUKJIMK (DYHKIII report.

e ko BUKINK (hyHKIIT rect 6yae 3/ifiCHeH0 3 HEKOPEKTHUMHI TTapaMeTpa-
MU, TO TI¢ TPU3BUJIE JIO JOCTPOKOBOIO 3aBEPIIEHHS BAIIOT IIPOTPAMHE.

e Baia nporpama He OBHHHA 39UTyBaTH a00 3aIlIUCyBaTU Oy/Ib-siKi haiiim,
a TAKOK BUKOPHUCTOBYBATHU CTAHJIAPTHI MIOTOKHU BBOJLY Ta BUBOJLY.
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Bibuaioreka VY Bamomy po3snopsipKeHHSA 3HAXOAUTLCA OibaioTeka, 1o Mi-
CTHUTD:
FreePascal 6i6sioreky (prectlib.ppu, prectlib.o)

function gridsize: LonglInt;
function rect(a,b,c,d : LongInt) : LongInt;
procedure report(rl, cl, r2, c2, pl, ql, p2, 92 : LongInt);

[HCTpYKINist: TPU KOMIILISIIT BAIoro (haitty rods . pas BUKOPUCTOBYIiTE Olre-
parop

uses prectlib;
i KOMaHTHUN psAIOK
fpc -So -02 -XS rods.pas

ITporpama prodstool.pas siBjisi€é COOOK NPHUKJIAJ BUKOPUCTAHHS JIAHOI
FreePascal 6i6siorexu.
GNU C/C++ 6ibmioreky (crectlib.h, crectlib.o)

int gridsize(Q);

int rect(int a, int b, int c, int d);

void report(int rl, int cl, int r2, int c2, int pl, int qi,
int p2, int q2);

Tacrpyxkil: mpn KommmAnii Batrero daitia rods . c BUKOPUCTOBYHTE Tupe-
KTHUBY

#include "crectlib.h"
i KOMaHTHUN PsIOK

gcc -02 -static rods.c crectlib.o -1m
g++ -02 -static rods.cpp crectlib.o -1m

[Iporpama prodstool.c sBisic coboio mnpukia Bukopucranns jgarnol GNU
C/C++ 6ibuioTekn.

His C/C++ B cepenosuii RHIDE

Ilepexonaiirecs:, mo B onnisx Option—Linker Bkazano crectlib.o.
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ExcnepemenryBanusa [ng npoBeieHHA €KCHEPUMEHIB 3 010JIOTEKOI0 BU
[MOBUHHI CTBOPUTH TeKCTOBWii daiin rods.in. Paily MOBUHEH CKJIAJATUCS 3
TPBOX psiIKiB. B mepiromy psiiky daiiy moBuHHO OyTH 3amucane 9ucio N, pos-
Mip citku. Hpyruit psaok nopusen Mictutu koopiauaatu CTEZKKUL 1 ¢ 75 ¢a,
ne (r1,¢1) — KOOpAMHATH JUBOIO KiHIlH CTeXKKH. TpeTiil psijioK oBUHEH MicTu-
tu xkoopaunatu CTEXKKU2 p; ¢1 p2 ¢2, e (p1,¢1) — KOODAMHATU BEPXHBOIO
KIHIIS CTEXKKH.

Ilica 3amycky Bamoi mporpamMu 3 BUKJIHKOM (PYHKIII report, Oyae CTBO-
penuit Buxiguuii daits rods. out. Leit daitn 6yge MicTuTn KUIBKICTh BUKJIMKIB
dyHKIIT rect i KOOpAUHATH KIHIIB CTEXKOK, SIK1 BU II€peacTe [IPU BUKJIUKY (DYH-
KIIil report. Zkio B mporeci podboTr mTporpaMu BUHUKJINA OYIb-sKi TOMIJIKH a00
MTOPYIIEHHsT BUMOT YMOBH TIPU 3BEpTaHHi /10 OimioTekn, To daiir rods . out Oye
MICTUTH BIJIIIOBiIHE TIOBIIOMJIEHHS TIPO TTOMUJIKY.

Hiajor MizK BaImoo nporpamoio i 6ibsriorexoro 3anucyernes B daiis rods . log.
Heit daiin rods.log Oy/je MICTUTH IOC/IIOBHICTH BUKJNKIB (QYHKINHI rect y
dopmi «k : rect(a,b,c,d) = ans». le oznavae, mo k-uil BUKIMK QyHKIGT
rect(a, b, ¢, d) IOBEPHYB YHCIIO ans.

Ilpukaaay BXigHUX Ta BUXIJTHUX JTAaHUX

rods.in rods.out
9 20
4348 4348
4494 4494

Ouinkm ko Bama mporpama MOpyHIye Oyib-siKi 3 BHUIE3TaJaHUX 0OMe-
JKeHb (HAIPHUKJIAJl, YUCI0 BUKIMKIB DyHKIT rect Gibie 400), a6o Ko Biuio-
BiJp Bamoi nporpaMu (po3rallyBaHHs CTEKOK) HEKODEKTHA, TO BU OTPUMYETE
0 Gauris.

Ko BiAmOBIAL BAIIOl TpOrpaMu MpaBUIbHA, TO BAIKA OaIu OyIyTh 3aje-
2KaTU BiJl KLJIBKOCTI BUKJIMKIB (DYHKINI rect Ha KOKHOMY TecTi. ZKIo 11e 9ucsio
ue nepesuiiye 100, To Bu orpumyere 5 6aiB, skio Bouo Bix 101 g0 200, To Bu
orpumyere 3 baJun, a skio Big 201 mxo 400, To Bu orpumyere 1 GaJ.

Pozain 15. CITTA’2003

15.1 3aBaaHHs IIEpPIIOTrO TYpPY

15.1.1 «Bubip mopir»

BaBmauus Kopoeu dgepmepa [xxona 6axkaoTsh Biabno xomutu mo N (1 <
N < 200) mocsigosno nponymepoBanum Big 1 g0 N nossam depmu, HABITH
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AKINO TI0JsT po3iieni jgicom. KopoBu obmpaioTh cucrtemMy JOpir MixK Tapamm
[IOJTiB TaKUM YHHOM, 100 MOXKHA, OyJIO HPOUTH BiJ JIFOOOrO IoJst 110 JIHHOro
IHITIOTO TMOJIsI, PYXAIYUCh 10 JioporaM. KopoBu MOXKYTh XOJUTH TI0 JOPOTaM y
JIFOOOMY HAIIPSIMKY.

st mopir KOpoBU MOXKYTH BUKOPUCTOBYBATHU TLIHLKMA TPOIHU JUKUX 3BipiB.
Koxken TrKjieHb BOHI MOXKYTh 0OUpATH JIjisi BAKOPUCTAHHS BCl a0 JesIKi TpoIu
JIMKUX 3BIpiB, PO SIKUX IM BiJIOMO.

IlikaBo, 1110 KOPOBU 3aBK N 3HAXOIATH PIBHO OJHY HOBY TPOITY JIUKNAX 3BipiB
Ha II0YaTKy KOYKHOI'O THKHs. BOHM MalOTh NPUNHHATH DIlIEHHs IPO MHOXKUHY
TPOIL, siKi OYyTh BUKOPUCTOBYBATHUCS Y SIKOCTI CUCTEMHU JIOPII' HA MPOTsI3i MO~
TOYHOTO THXKHsI. KOpOBU MOXKYTb 0OUPATHU JOBUIBHY IIJIMHOXKWHY TPOI JUKUX
3BipiB HE3aJI€KHO BiJl TOTO, IKi TPOIH OOMPATUCH HA MTOMEPEIHHOMY THKHI.

Koposu 3aBxkau X04yTh MiHIMI3yBaTH CyMapHY JOBXKHHY JIODPIT, SIKY BOHH
30uparThCs 0OpaTH.

Tpomn mukux 3BipiB He € nmpamumu. JIBi Tpomm, gki 3’e€anyroTh ofmHi i Ti
2K JIBa TI0JIsA, MOXKYTh MATH PIi3HY JOBXKUHY. Bijbll TOro, y BUIAIKY EPETHHY
JBOX TPOII (10 MOXKJIMBO TLIBKH 11034 [0JIEM ), KOPOBH HE MOXKYThb HEPEXOJUTH
C OJIHI€T TpOIM Ha JAPYTY y TOHII 1X MEePETUHY.

Ha mowaTky KOKHOTO THKHs € iH(OpMAIlisd PO TPOIy AUKUX 3BipiB, AKY
3Haiinm Koposu. Ha ocHOBI 1boro Balira mporpaMa Ma€ BUBOIUTH MiHIMaIbLHY
3arajibHY JIOBXKUHY JIOPir, 0OpaHUX KOPOBAMU Ha I[HOMY THUKHI, a00 BKa3yBaTH,
IO MIyKaHa CUCTEeMa JIOPIr He iCHYE.

Bxigui mani

o [lepmmii psitoK BXigHOTO (ailly MICTUTH JABa IHJIUX YUCTA, PO3IIIEHIX
nporyckoMm, N ta W. W — KijbKicTh THXKHIB, siKi Ma€ 0O0poOUTH IIporpa-
ma (1 < W < 6000).

e J[jis KOXKHOTO THUXKHSI 9UTafiTe OAUH PAJIOK, IKU MICTHTH iH(OPMAIIIO
PO HEIO/IABHO 3HalijleHy Tpoiy aukux 3Bipis. Ileit psaok micTuTh Tpu
[INX YHCIIA, PO3IIIEHUX IPOILyCKAMU: KIHIEBl TOUKHU Tpou (HOMepH Mo~
JiB) 1 nisouncensry nosxury Tponu (1 < 10 000). He 6ysae tponu, y
AKIN KIHIEBI TOYKHU 3HAXOATHCA Ha OJIHOMY TIOJI.

Buxinui gani 3pasy niciag Toro, s Bama nporpama y3HAE IIPO HENOJABHO
3HaliIeHy TPOIy AUKWX 3BipiB, BOHA Ma€ BUBECTU OJNH PSIOK, AKHI MICTHTD
MiHIMAJIbHY 3araJjibHy JOBXKUHY JIOPOT, siki Tpeba BubOparTu, mob 3B’s3aTu BCi
moJist. SIKII0 HEMOKJINBO 3B’sI3aTH BCI IOJIsI CHCTEMOIO JIOPOT, BUKOPUCTOBY YN
TITLKU TPONHU JUKUX 3BipiB, TO Tpeba BuBeCTH -1.

Bama mporpama mae 3akiHdyBaTw POOOTY IIiC/Isi BHBOJA BIAOBiM st
OCTAHHBOT'O THUKHSI.
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Ilpukaan giasora

Bxin

Buxizg | Iogcuennsa

46
1210
138
323
143
136
212

-1 Tlose 4 we 3’e¢aHAHO ¢ APYTUMU MTOJISIMU
-1 Tlose 4 we 3’e¢aHAHO ¢ APYTUMU MTOJISIMU
-1 Tlose 4 we 3’e¢aHAHO ¢ APYTUMU MTOJISIMU

14 Bubparu 14 3,138i323.
12 Bubparu 143,136132 3.
8 Bubpatn 14 3,2121323.

3aBepiiieHHsT pOOOTH IPOTPAMHE

15.1.2 «Reverse»

143

aBmaHHsT Posrisnemo o64ncIIOBaIbLHY MaIUHy, 110 BUKOHYE JIBi onepariii
(nazsemo 1T MJIO). Bona Mae ieB’siTh pericTpis, IIPOHYMEPOBAHUX YUCJIAME B
1 mo 9. Koken pericrp 36epirae HeBig’eMHe Irijie 9ucao B auanasoni Big 0 1o
1000 Brurouro. MJIO 31aTHA BUKOHYBATH JBI OIEpAIIil:

Sij

Banucaru 3HaYCHHA pericTpa 4, 30iabiene Ha 1,
B perictp j (i Moxker OyTu piBHUM 7).

P

HanpykysaTu 3nadenns pericrpa i.

ITporpama mist MJIO ckjiaiaeTbest 3 MOYATKOBUX 3HAYEHD KOYKHOI'O PEricTpa
i mocaiosHoCTi omepariit. st 3aganoro nisoro uncaa N(0 < N < 255) He-
obxinno namucaru it MJIO mporpamy, sika JpyKy€e CHaJaioqy MOCTIIOBHICTD
minx gucenr N, N — 1, N — 2,...,0. MakcumaybHa KiTbKiCTh Higpsm iayanx
S-ormepariiit Mae OyTH SIK MOXKHA MEHIIIE.

Omnepariis Hogi 3navuenns | Hajapykosane

pericTpis 3HAYCHHS

ITouarkosi snadennga | 020000000

123456789

P2 020000000 2
S13 021000000
P3 021000000 1
P1 021000000

BapianTu Bximnux nanux, nponyMeposani Bij 1 10 16, po3ramosani Ha cep-

Bepi 3MaraHHs.
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Bxignai mani Ilepmuii pagok sxigHoro daitay Micrurh oae mijie ducio K,
[0 BU3HAYaE€ HOMep Tecra. Jpyruii psyiok MicTuTh ducio V.

Buxiami mani Ilepmuii pajgok suxignoro dailjia Ma€ MICTUTH TEKCT

FILE reverse K

Jie K Bu3HAYa€ HOMEDP TECTa.

Hpyruit psmok Buxignoro daiiia Mae MICTUTH JAeB’Th PO3LIEHNX MTPOITY-
CKAMHU YHCeJI, 10 € HaYaJbHUMU 3HAYEHHSIMU PEriCTpOB U PO3TAIIOBaHI y Ha-
CTYITHOMY TOPSJIKY: pericTp 1, pericTp 2, ... , perictp 9.

Pemrra psaakis Buxignoro daiia MaroTh MICTUTH TOC/IIIOBHICTE Omepariiit y
[OPsIJIKY TX BUKOHAHHSI, [10 OJHIil oniepariil y psaKy. Takum duHOM, TpeTiii psiioK
Ma€ MICTHTH IIepIILy OIepalliio, 9eTBepTuit — apyry, i T.;1. OcranHiil psiok Mae
MicTHTH omepariiio, mo ApykKye 0. ¥ KOXKHOMY DPSAJKY Ma€ MICTUTUCH TiJIbKH
npuiyctuMa orepariis. Omepariii MaoTh OyTu BijdopMaToBaHi K BKa3aHO Y
ITPUKJIA/I.

IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

IIpuksan BXiHUX JTaHIX

1

2

Henosuuii 6a1 IToBuuii 6a

FILE reverse 1 FILE reverse 1
020000000 021000000
P2 P2

S 13 P 3

P 3 P1

P1

CucremMa orinkun OmiHKa KOXKHOTO TeCTa BUKOHYETLCHA 3 YPaXyBaHHAM KO-
PEKTHOCTI 1 onTuMaJsbHOCTI orpumanol nporpamu s M/1O.

Kopexrnicrs: 20%

[Iporpama g MJIO € npaBusbHOIO, SIKIIO BOHA BUKOHYE HE OijIbIlle HiK
131 S-omeparii nmocuinp, i MOCIiIOBHICTh HAJAPYKOBAHUX 3HAUEHD € ITPABUJIHLHOIO
(MictuTh piBHO N+1 1me gmcio, nountatoun 3 vncaa N Ta 3akingayroun 0).
dxmo gkach S-omepariisi CIPUYIUHIOE TEPENOBHEHHS PericTpa, Iporpama Jijist
M/IO BBakaeThbCsi HEBIPHOIO.

Onrumansnicts: 80%

OnruMaIbHICTB KOPEKTHOT IIPOTPAME O HIOETHCS [T0 MAKCUMAJIbHIH KiTbKO-
cTi S-omepaluii MOCIiIbL B Tporpami, gka Mae OyTu skoMora Menrne. KiTbKicTn
6aJiiB Oy/le BUBHAYATUCH PISHUIIEI0 MiXK BAIIOI0 IIPOIPAMOIO Ta HAWKPAIIOK Bi-
JIOMOIO ITPOTPaMOIO.
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15.1.3 «lIlopiBHsIHHS KO/iB»

BaBmauus Kowmmanis Racine Business Networks (RBN) nmomana g0 cyay Ha
komnanio Heuristic Algorithm Languages (HAL), creepmxyioun mo HAL Bu-
kopuctoByBaja Buxigauit kox 3 RBN UNIX i Bmecna #oro B BiakpuTuit Kom,
onepaiiiinol cucremu HALinux.

Ak RBN, tak i HAL BUKOpHUCTOBYIOTH MOBY IIPOrpaMyBaHHS, B SIKiil KOYKEeH
oIepaTop PO3TAIIOBAHUIL ¥ OKPEMOMY PsIJIKY Ta MAE BUIJISIL:

STOREA — STOREB + STOREC

(STOREA, STOREB Ta STOREC — imMeHa 3MIHHUX).

Kozxen omepaTop 3ammncyeTbess HACTYITHAM THHOM: iM’sT TIEPIIOl 3MiHHOT TT0-
YMHAETHCS 3 TEPINOl MO3UIIT PsiJiKa, TOTIM — IPOITYCK, 3HaK PIBHOCTI, ITPOITYCK,
iM’st IpyTOT 3MIHHOI, IPOITYCK, 3HAK JOJABAHHsI, IIPOIYCK Ta iM’si TPETbOI 3MiH-
uol. OjiHe 1 Te K IM’sT 3MIHHOT MOXKe 3yCTPIYaTHUCs B PsIIIKY OL/IbIIIE OIIHOTO Pa3y.
Imena 3minnnx MarOTh MOBXKUHY Bix 1 70 8 CUMBOJIB 1 CKIIAIAIOTHCS 3 BEJTUKNAX
smaruacbkux ASCII mivep (A.. . Z).

Crepkyernest, mo HAL 3komioBajia MOCTIIOBHICTD PSJIKIB IPOrpamMu
upsamo i3 Buxigaoro koma RBN ¢ minimassanmvu 3minamu. 1106 npuxoBaTu cBiit
zy0uin, HAL sminmia imena geskux sminnux. Tounime, HAL B3sura nmocinos-

IILOMY HOBE iM’sI 3MIHHOT MOYKe criBacTu 3i crapuM. [licsa 3aminum imen migki aBi
pisHi 3MiHHI HE MOXKYTh HazuBaTuCA oxHaKoBO. HAL mMorsa sMiHuTH B JAesdKnx
pAIKax MOPSJI0K iMeH 3MIHHUX B IIPaBiil 4acTHHI OollepaTopa NPUCBOIOBAHHS.
Hampkia, onepaTop BUTIsI LY

STOREA — STOREB + STOREC
Mir OyTu 3MiHEHUM TaK:
STOREA = STOREC + STOREB

CrBep/Ky€eTbest TakoXK, 10 HAL He 3MiHW A TOPSIIOK, B SIKOMY PSIIKU KOJA
CJIJIYIOTD Y BUXiJTHOMY TEKCTi ITPOTPaMH.

Heo06xinmo no 3aganum Buxiganm kojgam nporpaM RBN i HAL suaditu camy
JIOBT'Y TOCJIIOBHICTD psifkiB porpamu HAL, mio #iayTh miapsia, KOTpYy MOXKHA
OTpUMATHU 3 MOCTiAOBHOCTI pankiB nporpamu RBN, mo ity Ts miapsi, 3a momo-
MOTOIO BKa3aHUX BUIIE TIEPETBOPEHb. 3ayBarKTe, 10 3HaliieHa MOCTiI0BHICTD B
koui HAL i Bignosigna nociaigosuicts B koai RBN ne 0608’ I3K0BO IOUYNHAIOTHCA
B pAJIKAX 3 OJIHAKOBUMHU HOMEDAMU.
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Bxignai mani Ilepmuit psgox sxignoro daitay code.in MicTUTL JBa PO3i-
JieHux nporyckamu miymx guciaa R i H (1 < R < 1000;1 < H < 1000). R 3anae
qncsio paakiB B kogi nporpamu RBN, a H — wncso psiJikiB B KOJi mmporpamu
HAL. Hacrynni R psinkie mictarb nporpamy RBN. Hacrynui H psiakiB MicTsiTh
nporpamy HAL.

Bxinni nani  Buxignwmii daiin code. out Ma€ MICTUTH OMH PSIOK 3 €IMHIM
IIJIUM 9HUCJIOM — JIOBXKMHOIO CaMOl JIOBTOI TOCJIJIOBHOCTI PSAJKIB, IO WIYTh
migpsi, sxky HAL morsa ckomioBaru i3 3minamu y RBN.

Ilpukiaan BXimHUX Ta BUXIAHUX JIBHUX

code.in code.out
4 3 2

RA = RB + RC

RC =D + RE

RF = RF + RJ

RE = RF + RF

HD = HE + HF

HM = HN + D

HN = HA + HB

Psnxu 3 1-ro o 2-it 3 mporpamu RBN criBniaiaors 3 psjikaMu 3 2-ro 1mo 3-i
iz mporpamu HAL mpu ywmosi, mo B nporpami RBN Bukonano nactymnsi 3minn
imen 3minamx: RA—HM, RB—D, RC—HN, D—HA, RE—HB. Po3B’a3ky 3 TphoMa Ta
OisbIIe BiAMOBIIHUMEI PAIKAME HE iCHYE.

15.2 3aBagaHHs IPYyToro Typy

15.2.1 «BrajaiiTe KOpoBYy»

aBganuss B crani depmepa [IxxoHa 3HAXOAUTHLC N IPOHYMEPOBAHUX Bil
1m0 N (1 <N <50) Ta cxoxux kopis. Ko depmep Izxon craBurh KOpoBY
JI0 CTOMJTa, BiH Ma€ 3HATH, AKY KOPOBY BiH TYJU CTABUTD.

Koposu Bigpisugaiorses mo P osnakam, nponymepoBaauM Big 1 g0 P (1 <
P < 8), KOxKeH 3 sIKIX Mag 10 TPU MOXKJINBI 3Hadendsd. Haunpukia, Kosip MiTku
Ha BYCl KOPOBU MOXKE€ OYTHU YKOBTUM, 3€JIEHUM ab0 YEPBOHUM. SHAYEHHS KOKHOT
O3HAKM BU3HAYTAETLCA OHieio 3 OykB X, Y abo Z. /losinbpHa mapa Kopis (bepmepa
J>koHa BiZIpi3HAETHCS MPUHANMHI 3a OJTHIEIO 3 O3HAK.

HamummriTte mporpamy, sika 1mo 3aJaHuM O3HAKaM KOPIB JOMOMOXKe (hepMepy
J>KoHy BU3HAYUTU HOMED KOPOBH, Ky BiH CTaBUTD JI0 cTOa. Barra mporpa-
Ma Moxke 3asatu JkoHy He Oinbmre 100 3amuranb BUDJsLy: «Uu HAJIEXKUATH
3HAYEHHsI JIesKOI 0O3HaKu 1’y KOPOBHU JesIKiii MHOXKWHI 3HAYEHb S7»

BajaiiTe sik MOYKHA MEHIIe [TUTaHb Jjis BU3HAYEHHSI HOMepa KOPOBH.
Bxinuwuii daitn o3aak  Ilepumii pauok Bxigmoro daiiia guess. in micturh
gBa 1innx ancaa N i P, poziienux mporyckoMm. Koxken 3 nactymaux N psijakiB
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OTNCY€ O3HAKNU KOPOBU, BUKOPUCTOBYIOUN P JHiTep, PO3/ILIEHUX ITPOIYCKAMIMI.
Ilepmma jsiTepa KOXKHOTO psijiKa — 3HaUEHHs 03HaKU 1, 1 Tak gasti. Ipyriit psjiok y
BXigHOMY (ailjii OIucye KOPOBY 3 HOMEPOM 1, Tperiii psiiok — KOPOBY 3 HOMEPOM
21T

IIpukaana BxigHoro daiijy o3HaK

guess.in
4 2

R aka
<N

Yy
IntepakTuBHicTh Kpox «mmranns / BiqmoBinb» BUKOHYETHCS Ye€pe3 CTaH-
JApPTHU BXiJl 1 cTaHIapTHUN BUXIiJI.

Bama nporpama 3aja€ mUTaHHS PO KOPOBY 3aIlUCYIOYN y CTAHIAPTHUI
BUXiJ[ PSIJIKN HACTYIIHOI'O BUIVISIY: JiiTepa Q, HOMED O3HAKHU, 3HAYEHHS O3HAKU
(omue abo Giibine), po3iieni npomyckamu. Hanpukian, psuok @ 1 Z Y Biuio-
Bijae nuTaHHIO: «dM Mae mepiina 03HaKa KOpoBU 3HavueHHsi Z abo Y?7». O3Haka
MOXKe OyTH IiIuM 9ucjaoM B Mexkax Bim 1 g0 P. 3HauyeHHs1 0O3HaKU Mae OyTu
Tisbku X, Y a00 Z 1 He MOBUHHO IMOBTOPIOBATHUCH B OJIHOMY PSIIKY.

[Ticist 3ammranHs Ballia porpaMa [MOBUHHA YUTATUA OJIUH PSIJIOK, STKU Mi-
cruTh ofHe 3 nimx gncen — 0 abo 1. Yucesio 1 BusHadae, M0 KOPOBa BOJIOJIT
OJIHUM 3 BKAa3aHUX 3HAUYEHBb O3HAKHU. Juc/o 0 BU3HAYAE, [0 XKOJHUM 3 BKABAHUX
3HaYeHb O3HAKN KOPOBA HE BOJIO/IIE.

OcranHiil psiIOK BUBOY MPOrpaMu Ma€ MiCTUTH JjiTepy C, IPOIyCK i OjHe
qucsio (HOMEp KOPOBH).

ITpuknan giasmora: (Ui HABEJEHOTO MPUKJIIALY )

Bxin Buxin KomenTap
Q1XZ
0 Mozxker Oyt KOopoBa 3 abo Koposa 4
Q2Y
1 Mag 6yTu Koposa 4!
C 4
3aBepiireHHs POOOTU IPOTPAME

Cucrema omiaku Kopekrricrs: 30% 6asis

IIporpama, sika BUBOJUTH BipHUII HOMED KOPOBH, OTPUMAE IOBHMIT Haj1 3a
KOPEKTHICTb, SKIIO iCHYE eJInHa KOPOBa, IO Bi/IIIOBIIa€ OTPUMAHUM BiJIITOBIIAM.
IIporpama, sika 3amae 6ipmie 100 3anurann, 6aIiB 3a TECT He OTPUMAE.

BaJsiezkHicTb Bij KinbkocTi 3anuTanb: 70% GaJis

Pemrra 6aj1iB Oy/iyTh BU3HAUYEHI B 3aJIE2KHOCTI BiJi KLIBKOCTI 3allUTaHb, Ki
3aJaHO JIJIsi KOPEKTHOIO BU3HaUYeHHsI KOpoBu. CrcTeMa OIeHKHU BJIAIITOBAHA TaK,
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o0 OIIHUTH MiHIMAJIBHY KiJTbKICTD 3allMTaHb, sIKY 3aJaCTh BAIla MIPOrpamMa y
Hafiripmomy Bumaky. BJu3bKi 10 ONTUMAJIBHOIO PO3B’si3KH OTPUMAIOTH YaC-
TKOBI OaJu.

15.2.2 «PoboTu B jabipuHTi»

3aBganHs DBu e macauBuM BoJOJapeM JIBOX pobOTiB, fKi po3TalioBaHi y
JIBOX pi3HUX IpsAMOKyTHUX Jjabipunrax. Ksaaparu 3 koopaunaramu (1, 1) pos-
TaIIOBaHI y BepXHIX JiBuX (MiBHIYHO-3aX1HUX) KyTax JabipuaTis. Y gabipuaTi
3 HomepoM i (i = 1,2) smaxomurbea G; oxoponnis (0 < G; < 10), mo nama-
rafoThcd cruifimatu podota. s MbOT0 BOHM TATPYIIIOIOTEH JAOipUHTH BUEpeT i
Ha3aJ] O CBOI JIAHI MATPY/IIOBAHHS, IO ABJIIE€ COOOIO TEKIIbKa MTOCITOBHIX
KJITUH JIAOIPUHTY Ha OJHINM npsiMiii. Bama 3ajiaua — BU3HAYUTHU TOCJIIIOBHICTH
KOMAH/I, 110 IPU3BOJNUTH 0 BUXOy 000X pobOTiB 3 JiabipuHTIB Tak, mob IX He
crrifiMaJi OXOPOHIII.

Ha mouaTtky KoXkmHOT XBHINHE 000M poOOTAM HAJICHIAETHCI OJHA 1 Ta XKe
KOMaH/[a, sdKa 3aJa€ OJHEe 3 YOTUPHbOX HAUDPAMKIB (miBHIY, miBmeHb, cxix abo
3axin). OrpumaBnm KOMaHLy, pobOT HEePeMIILyeThCsl Ha OJIHY KJITHHY y BKa-
3aHOMY HAIPSMKY. ZKINO0 y KJITHHI, KyJId PyXae€ThCsd PodOT, CTOITH CTiHA, TO
3aMiCTh BUKOHAHHS I1i€1 KOMAH U POOOT HA MPOTHA3i Ii€] XBUJINHA 3AJTUIIAETHCS
ma micri. BBazkaeTnces, 1mo pobOT BUXOAUTDH 3 JaOIpUHTY, KON ONMUHIETHC 38
toro mexkamu. [lokumryBmm JabipuHT, poOOT irHOPYE BCEe HACTYIIHI KOMAHIH.

1151 KO2KHOTO OXOPOHIIA Y ITOYATKOBUI MOMEHT BiJoMa fOro HO3WUIlisd B JIa-
6ipuHTI 1 HAIIPSIMOK, y IKOMY BiH 1oumHae pyxaTuch. Ha modaTky KOXKHOT XBH-
JINHU OJHOYACHO 3 pOOOTAMU OXOPOHII IIepecyBalThCs Ha OfHy Kiituay. OXo-
POHEIb PYXAETHCs BIIEPe/ 31 MIBUJKICTIO OJTHA KJITHHA 338 XBUJIUHY JIO THX IIiD,
HOKM BiH He JOCaTHE KiHIE CBOEI JIAaHKW HATPY/IOBaHHs (TOOTO IIOKU BiH He
3pOOUTH Ha OJIHE TIePECYBAHHS MEHIIe, Hi?K YNCI0 KJIITUH B HOTO JIAHI TaTpy-
yuoBanHs ). [To gocgarHeHni MbOro MOMEHTY, OXOPOHEIb MUTTEBO PO3BEPTAETLCS
i B TIOJTAJILITIOMY TIPOJIOBXKYE PYX B 3BOPOTHOMY HAIIPSIMKY JIO CBO€T TOYATKOBOT
rto3utiil. JlocsaruyBITM TOYATKOBOI ITO3UIIIT, BiH 3HOBY PO3BEPTAETHCS 1 TIOBTOPIOE
CBifl pyX MO JIAHI MaTPYIIOBAHHS O THX IIip, TOKW 00MIBa pobOTa He BUNIYThH
3 TabipUHTIB.

Jlanku maTpysIIOBaHHS OXOPOHINB TaKi, 10 BOHU HE IIPOXO/STh KPi3b CTiHA
i He BUXOJATH 3a MexXKi Jabipunry. JIaHKU HaTPy/IIOBaHHS OXOPOHIB MOYXKYTH
[IEPEeTUHATHUCS, aJie HisKi JiBa OXOPOHI[SI HIKOJIM He 3ITKHYThCsI, TOOTO BOHU HIKO-
Jii He OyJIyTh 3afiMaTy OJiHy 1 Ty K MO3uIliio TO 3akindenui xBuanan. OXOPOHTI
TaKOXK He Oy/IyTh OIHOYACHO 3HAXOJUTHUCH Y CYCIIHIX KIITHMHAX Ta PYXaTUCDH
Ha3yCTPid OMH OTHOMY Ha TPOTs3i i€l XxBuanan. [logaTkoBe MOTOKEHHS 0XO-
pOHIIs He OyJie CIIBIAJATH 3 MOYATKOBUM IIOJIOXKEHHSIM pObOTa.

BBaxkaeTbcst, 110 0XOpOHeIs miliMaB poboTa, SKIIO OXOPOHEIb 1 poboT oIu-
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HUJIMCS B OJIHINM TO3WINI HANPUKIHIN XBUJINHN, a0O0 AKINO OXOPOHEIh i poboT
3HAXOJIATHCS Y CYCIIHIX KJITUHAX Ta PYyXaIOTbCs HA3YCTPId OJUH OJTHOMY.

3a 3ajaHuM ONUCOM JBOX JIabipuHTIB (PO3MIp KOXKHOIO 3 J1abipuHTIB He
6iabine 20x20), BIIOMUM II0YATKOBUM IIO3UIISAM KOXKHOIO 3 POOOTIB 1 laHKamMu
[ATPYJIIOBAHHS OXOPOHIIIB BU3HAYTE [TOCJIIOBHICTH KOMAH/I, KA [IPUBOIUTH J10
BUXO/y 3 JIaDipuHTIB 060X POOOTIB, HE 3JIOBJIEHMME OXOPOHIIMU. [Ipu mpomy
Tpeba MiHIMI3yBaTH Yac, KWl MOTPIOEH Jjisi TOro, 1mob obuBa poboTa BUAILIN
3 JyiabipuHTiB. KO POOOTH BUXOASATH 3 JIADIPUHTIB ¥ Pi3HI MOMEHTH 4acy, TO
4yac Toro pobora, sikuil BUHIIOB paHilie, He CYyTTEBU (BPAXOBYETHCS JIUIIE Yac
pobora, aKuil BUHAIIOB Hi3HiIe).

Bxinnai gani Ilepma wacruna psjkis y Bxignomy daiiii robots. in onucye
repIuii JaOipUHT 1 TUX, XTO Y HbOMY 3HAXOIUThLCA. BioBiIHO, Ipyra JacTuHa
ommcye Apyruii JabipuuT i TUX, XTO B HHOMY 3HAXOIUTHCS.

[Tepiuit psiok BXigHOrO (haiiyry MiCTUTD JIBa PO3IIJIEHUX IIPOILYCKOM II1JIMX
qucia Ry 1 €7 — KIIBKOCTI PsiJIKIB 1 CTOBITYUKIB y [EPIIOMY JIaOIpUHTI BiImo-
BifHO. Y KOXKHOMY HACTYIHOMY 3 Ry psijkiB Micturhbes no C7 CHMBOJIB, IO
OMUCYIOTH KoHdirypariiio jgabipunty. [logaTkose mosmoxkenns podboTa mo3HATAE-
Thest cuMBoJioM X. CHMBOJI . TIO3HAYAE IMYCTY KJNTHHY, & CUMBOJ # — cTiHy. Y
JiabipuHTi 3aBXK U piBHO oxmH poboT. Ilicist onucannst jabipuHTy e psiIoK,
0 MICTUTB OJiHE Iiijie 9ucjo (G1 — KUIBKICTh OXOPOHINB Y MEPIIOMY JIabipuHTI
(0 < G < 10). Koxen 3 nacrynuux (G pAJKIB ONUCYE JIAHKY HATPYJIIOBAHHSI
OXOPOHIIA Y BUIJIAI TPHOX IIJIAX YHCEJ 1 CUMBOJIY, PO3JILJIEHUX IPOITYCKAMHU.
[Iepmre i apyre yncsia BKa3yloTh PsJIOK Ta CTOBITYUK TOYATKOBOTO PO3TAILYBa-
HHs oxopouid. Tpere uucio (2...4) 3amae KUIbKICTh KJIITHH y JaHIi HATPY-
JuoBaHHs 1bOro oxoponid. Cumson N, S, E a6o W (miBuiv, niBgenn, cxig u 3axif
BIZNOBIIHO) 3a/1a€ MOYATKOBHUH HAIIPSIMOK PYXY OXODOHIISL.

Oruc pyroro JabipuHTY 1 THX, XTO B HBOMY 3HAXO/IATHCSI, CJIJLYE 38 OITICOM

IepIroro JabipuwHTY y TOMY K (opMaTi.
Buxinui mani $kmo mykanuii po3s’si30K icHye, TO NepHIMil PAJOK BUXI-
nHoro daitiry robots.out mae micruru eauue nise yucsio K (K < 10 000) —
KLTBKICTH KOMAHJ /I 000X pOOOTIB, IO MPUBOAATD X IO BUXOIY 3 JIAOIPUHTY
He 3JI0BJIEHUMH. |'apaHTyEeThCs, M0 B IIHOMY BUIAJIKY HAWKOPOTINA ITOCJII0B-
HicTh KOMaHT Ma€ JoBkuHy He Olabmre 10 000. ¥V mactynuux K psiikax mMaorh
OyT po3TamroBaHi KOMaHJIN, KOXKHA 3 sIKUX € ojuH 3 cuMmBojiB N, S, E abo W.
dxmo po3s’s3Kka He icHye, TO HeOOXiTHO BUBECTU €IWHUH PSAMOK, MO MICTHTD
-1.

Ilicas BuKOHaHHS HaIaHOI MOCJIIOBHOCTI KOMaHI 00WIBa pobOTa MaioTh
3HAXOIUTHUCH 3a Mexkamu JiabipuaTiB. OcraHHsS KOMaH/a MA€ MPU3BOIUTU JIO
BUXOy 3 JTabipuHTa X09a 6 0THOTO 3 POOOTIB. JKIMO icHye meKinbKa po3B’sI3KiB
3 MiHIMAJBHUM YaCOM, TO JOBLIBHUI 3 HUX BBAXKAETHCs MTPABUJILHUIM.
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Mau. 15.1:

IIpukaang BXigHUX Ta BUXIJHUX JAaHUX

robots.in robots.out

54
HH#H##
#X.#
#..

#
L #
H#t L #
1
432W
4 4
HH#H##
#...
#X.#
H#HH

0

CucreMa OI[IHKHU Y THX TeCTax, JIe PO3B 3Ky He iCHy€, Oy/e OIiHIOBATUCDH
JIMIIe MpaBUibHA BiIOBiIb. YacTkoBl 6aju 3a iHII TecT Oy/yTh HAPAXOBYBa~
TUCH HACTYITHUM YHHOM:

KopekTnicrs: 20% 6anis

Buxigauit daiin BBayKaeThCsi KOPEKTHUM, KOJIM BiH 0DOpMJIEHMIT Y BiImo-

N mE = o

BiJTHOCTI 3 BEUMOraMu yMOBH 3ajia4i, Ta MicTuTh Oiibme 10 000 komamm, a ix
MTOCJTITOBHICTD MTPUBOIUTH 10 BUXOAY 000X poboTiB 3 jabipuntis. Ilpu mpomy
OCTAHHSI KOMAH/Ia Ma€ IIPUBOJUTH JO BUXO/y X04a O OIHOTO 3 POOOTIB.
Minimasabnicts: 80% 6GaJiis
BBazkaeTncs, mo po3B’si30K, MpeIcTaBaeHnil y BuXigHoMy daita MiHiMa b-
HUI, SIKITIO BiH KOPEKTHUI 1 He iCHYy€ O1/IbIIT KOPOTKOI ITOC/IJIOBHOCTI KOMAH/I, SIKA,
TaKOXK KOPEKTHA. PO3B’s130K, B sIKOMY ITOCJIJIOBHICTH KOMaH/[ He MiHIMaJIbHA, HE
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oTpuMy€ OaJIiB 38 MiHIMAJIBHICTD.

15.2.3 «Ilapkan»

SaBganuss ®epmep oH orisjae MapKaH, SKHUM OTOYEHO HOTO KBaJIpaTHe
wiocke noste posmipom N va N merpis (2 < N < 500 000). Ogun KyT napkana
posramosano B To4ti (0, 0), npormiexkuuii fiomy KyT 3Haxonurbes B Touii (N,
N). Boku nous napasesnsui ocsim X Ta Y.

CroBIu, 0 sIKUX KPIUTHCS [TapKaH, CTOSATh HEe TLIBKH y KyTax, a 1 uepes
MeTP B3JI0BXK KOXKHOI'0 OOKY I10JIs1, BChoro y napkasi 4N cropuiB. CTOBIM CTOATH
BEPTHUKAJILHO 1 He MaioTh TOBIMHU (paJiyc popisuioe Hymo). @epmep Jdon xoue
BU3HAYNTH, CKIJTHKN CTOBINB BiH mmobate, AKINO CTaHe B JEAKIf TOUIN TOJIs.

[Ipobsiema B ToMmy, 1110 Ha 107 dhepmepa lona posramosano R Bemnuesamx
kamenis (1 < R < 30 000), 3a gakuMEU He BUJIHO JesKi CTOBIM, OCKuIbKU Jlon
HEJIOCTATHBO BUCOKHUIl, OO JIUBUTHUCH HAJ My KaMeHsiMUA. OCHOBOIO KOXKHOI'O
KaMeHsI € OIyKJUil 6araTOKyTHUK HEHYJIbOBOI ILIOIl, BEPIIMHU sIKOTO MAlTh
niouncesibui Koopauuatu. Kameni crodTh Ha 1oyl BepTukaabHo. Kameni ne
MalOTh CIJILHIX TOYOK MiK CODO0IO, a TAKOXK 3 HapKaHoM. Todka, Je po3Talry-
BaBcs depmep lon, jeKUTH BCcepeauHi, ajie He Ha I'DAHUIN [TOJIs, & TAKOXK He
JIC2KUTH CepeINHI Ta Ha TPAHUIL KaMEHIB.

ITo 3aganum posmipy nosist dpepmepa [lona, posrartyBanHio Ta (HOpMi Ka-
MEHIB Ha I0JIi, MicIpo, Jie po3sramryBascs depmep loH, o04Unc/IiTh KiIbKICTH
CTOBIIB, gKi Moxke Oauutn (epmep Hom. ZKIimo Beprmaa OCHOBI KaMeHs 3Ha-
XOMMTHLCA Ha OJHIH JIiHIT 3 Miciem e po3TarryBaBcs JIOH 1 1esIKuM CTOBITOM, TO
Jom He 6a9UTh 1€l CTOBII.
boundary.in
Bxinni mani Ilepmmii pagok sxigHoro cdaiiay MicTuTh Asa mimx ancaa N i
R, posaiiienux mporyckoM. Jpyruit psimok BxigHOro aiiy MicTUTh JIBa MLIAX
qncsta — KoopauHatn X Ta Y micrgd, se ctoith depmep lou ma momi. Hacrymmi
paaKHu BXinHoro dailly onucyoTh PO3TAILyBaHHA R KaMEHIB: OIUC {-T'0 KaMeHst
HOUYMHAETBCA 3 PsJIKa, dKuil Mictuth mije aucio p;(3 < p; < 20), mo BusHavae
KUIBKICTh BEPINUH B OCHOBI KameHs. KOXKeH 3 HACTYIHUX P; PAJIKIB MICTUTH
rapy pO3/IiIeHUX MPOITYCKOM Iijux duces X i Y, ki € KoopAuHATAMHI BEPITUHUA.
Bepmmunn ocrnoBr Kamemst piszni Mik co00I0 i mepepaxoBaHi B HAIIPAMKY TPOTH
POJIMHHUKOBOI CTPLIIKU.
boundary.out
Buxinui gani Buxignuit daiin mae MiCTUTH OJMH PSJIOK 3 OJHUM IILIAM
YUCJIOM — KIJIBKICTIO CTOBOIB, siKi Oye 6auntu dhepmep JloH.
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A (100,100)
depmep [oH
Kaminus
Y (0,0)
X >
Maut. 15.2:

IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

boundary.in boundary.out

100 1 319
60 50
5

70 40
75 40
80 40
80 50
70 60

3BepHITH yBary Ha Te, II[0 OCHOBA KaMeHsI Ma€ TPY BEPIIUHU Ha, OJHIH mpsi-

wmiit: (70,40), (75,40) i (80,40).

Pozain 16. I'perris’2004
16.1 3aBaaHHs IIEPINIOTrO TYpPY

16.1.1 «I'epmec»

3aBgaHHs Y cydacHOMY MiCTi IpelbKHX OOTiB BYJIMIN PO3MilleHi y BUIJIsII
[LJIOYNCEJIBHOT PENIITKY 1 mapaJseabHi ocam ¢ Ta y. g KOXKHOTO IiJoro Yucjia
Z iCHy€ NOPH30HTAJIbHA BYJIMIA 3 § = Z 1 BepTHUKaJbHA BYIUId 3 £ = Z. B
KOKHIfl TOYI 3 IJIOYNCEbHUMU KOODJAMHATAMHU 3HAXOIUTHLCS BYJIUYHE IIepe-
xpects. TakuM 9MHOM, KOXKHA IMapa IJINX YUCes 3aJ1a€ [EeBHE IepexpecTtd. ¥
CIIEKOTHI JIHI 60Ty BiIIIOYMBAIOTH B KadeTepisiX, M0 3HAXOAATHCS HA BYJIUIHAX
nepexpectax. [locuabunit ['epmec moBuHeH Ha lic/IaTH CBITOBI TOBiIOMJIEHHS 0O-
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ram, IO BiAIOYMBAIOTEH Y KadeTepisx, PyXalodunch TIMLKU MO BY/IUIAX MiCTa.
Kozxne noBioMmieHHsT MpU3HAYAETHCA TLIBKU JIJI OJIHOTO OOoTra, aJjie HiYoro He
TPAIUTHCS, SKIO HOro nobavyars i 60ru.

[ToBimomrenns moBuHHI OyTH Bimicsami 6oramM CTPOTrO B 3aJaHOMY ITOPSI-
Ky, Tomy l'epmecy jaHi KoopauHaTu KadeTepiiB caMe y oMY MOPsiIKy. Lepmec
craprye 3 Touku i3 koopauraramu (0,0). st Toro, 106 HaicaaTy oBi0OMIIeH-
Hs B Kaderepiii 3 koopauraramu (X;,Y;), Tepmecy jgocraTHbo BijBigaT eBHy
TOUYKY Ha Miil rOpU30oHTANBHINA ByauIil (3 y-KoopAuHAaTOW Y;) abo Ha Iiii Bep-
TUKaJIbHI Bysmni (3 z-koopaunaToo X;). Ilicas BiaupaBku BCiX HOBLIOMIICHD
T'epmec 3ynuHseTHCS.

Bu moBummi mammcaTtu mporpamy, SKa 3a 3aJaHOIO IMTOCTITOBHICTIO Kade-
TepiiB 3HAXOUTHh MiHIMAJIBLHY CyMapHY JIOBXKHUHY ITyTi, IKHMil TTOBUHEH IPOATH
T'epmec jutst Bizicmku ycix moBijjoOMJICHb.

Bxignai gami Ilepmuit panox sxigporo daiiny 3 iM’siM hermes.in micTuThb
omme tite uncygo N - KiIbKICTD MOBiMOMJIEHD, sIKi TTOBUHHI OYTH BiIpaB/ieHi.
Hactynui N psankis mictaTb KoopnHATH [N BYJUYUHAX EPEXPECTH, KYJIU TOBUH-
Hi OyTu Hagicaani noBimomerss. [li N psiikiB BUSHAYAKOTH MMOPSJIOK, 3UTHO 3
SIKUM [IOBUHHI OyTH Ha ticaanl moBigomieHHst. Koxxuuit 3 mux [N psiaKiB MiCTUTD
JIBA IIJINX YUCJIA: HEPIIe - X-KOOPANHATA Ta APYTre — Y-KOOPAUHATA, BYJTHIHOIO
[IEPEXPECTS.

Buxigmi gami Buxignuit daits ¢ iM’sim hermes . out HOBUHEH MiCTUTH TLILKH
€MHUI PAIOK 3 €IUHUAM IIJIUM YHUCJIOM - MiHIMAJIHHOIO CYMapHOIO JIOB2KHHOIO
mIaxy, Heobxiamoro I'epmecy mjs BicuaIKm BCiX MOBiIOMIICHD.

Ilpukaanm BXigHUX Ta BUXITHUX JTAHAX

hermes.in hermes.out
5 11

8 3

7 -7

81

-2 1

6 -5

O6bmexkennst s Beix Tecris 1 < N < 20000, —1000 < X,;,Y; < 1000. B
50% recti: 1 < N < 80.

16.1.2 <«Aprtemiga»

SaBganus 3esc Hagas Apremisi, GOruHi JUKOT IPUPOIH, IPAMOKYTHY 00J1aCTh
JIJIsT BUPOIILy BaHHs1 Jiicy. JliBa cropoHa 06J1acTi BiIoBi1ae BiIpi3Ky 104aTHOT da-
crunn Bici OY , HUKHS CTOPOHA BIAIOBIIa€ BiApi3Ky jgoaaTHOl yacTunn Bici OX,
a rouka (0,0) — siBoMy HUKHBOMY KyTy 06JiacTi. 3eBc HanoJsras, mobd Apremi-
JIa cajKaJga JepeBa TIJIbKA B TUX TOYKaX 00JIacTi, sIKi MATh 111 KOOPIUHATH.
Apremizi 110/106aJ10Ch, KOJIU JIIC BULJISIZIA€ IPUPOJIHO, TOMY BOHA CaJlzKaJia JIepe-
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Ba TAKUM YIMHOM, 100 BiPi30K, AKHi croydae Oyab-gKy mapy JepeB, He OyB
napajeabauM Bicim OX Ta OY.

Opnaoro pasy 3eBc 3axoriB, 1006 Apremifa 3pybusia jijist HbOTO JepeBa, CJIi-
JIYIOYH [IPABUIIAM:

1. 3esc Bumarae 3pyburn He Menie 1’ jgepes.

2. IIIo6 orpumaTn TPAMOKYTHY (DyTOOTBHY ILIOMIAAKY JId MatOyTHIX (hyT-
6oJibHEX TIepeMor, ApreMiia MOBUHHA 3pyOUTH BCi JlepeBa BCEpeInHI je-
SIKOT TIPSIMOKYTHOT 00J1aCTi Ta »KOJIHOIO JiepeBa 30BHI 00J1acTi.

3. Croponu 1€l IpssMOKYTHOI 00/1aCcTi OBUHHI OyTH HapaselbHUMEA BICSIM

OX Ta OY.

4. JIBa MpOTHIEKHUX KyTa O0JACTI TMOBUHHI HAXOIUTHUCA B MICIIX 3HAXO-
JIZKEHHsI JIePEeB, BIOBIIHO Il JlepeBa TaKOXK MMOBUHHI OyTu 3pyOJieHi.

Tak sik Apremija JIFOOUTH JepeBa, BOHA XOUe BUKOHATH YMOBH, 3pYOUB IIpu
[IbOMY sIKOMOT'a MeHIIe JiepeB. Bu MOBUHHI HAIIMCATHU MIPOTrpaMy, siKa 3a iHMOp-
MAaIIi€Io PO MiCIIEe3HAXO/PKEHHS JIePEB B JIiCi Ta PO MiHIMAJIbHY KiJTbKICTh JepeB
T, saxy HeoOXiaHo 3pyburu, obupae 00/1acTh BUPYOKH JepeB it Apreminu.
Bxinwui gami V sxiznomy daiini 3 iM’am artemis . in mepmmii pAI0K MiCTUTE
enume 1ije ancao N — KiIbKicTh jepeB y Jjici. Apyruit psamok MicTUTH €aume
mijte gncao T — miHiMabHA KiIbKICTh jepeB i Bupyoku. Hacrymui N psij-
KiB onucyoTh noyioykeHuss N mepes. Koxxuauit 3 nux psJIKiB MiCTUTH JBa ILJIAX
qncia: X Ta Y, x-KOOPJUHATY i IMOTIM Y-KOOPJIMHATY JIEPEBa.

Buxiaui mani Buxinnuii daiin 3 im’siM artemis . out MOBUHEH MICTUTH OJIUH
PSAJIOK 3 JBOMA TmMu gucjiaamu I ta J, PO3AUIEHUMEI OJHUM [POITyCKOM. Ap-
TeMila TOBHHHA PO3IVIAAATH [-Te JIepeBO 3 KOOPIAMHATAMU, 3aJaHIMHI B PAJIKY
I + 2 Bxinnoro daiiy, i J-Te 1€peBo 3 KOOPAUHATAME, 3aJaHUMI B PAIKY J + 2
BXiJIHOTO bailry, ik KyTu obJiacti jijisi BupyOku jsepes. Ilopsiok BuBomy mux
JIBOX YHCesI He CyTTeBuil. fIKIno icHye jekijibKa BapiaHTiB BUOOPY Takol mapu
JiepeB, BU MOBUHHI 3HANTHU 1 BUJATH TLILKKA OfuH 3 HUX. 1 Beix TectiB icHye
x09a O OIUH PO3B’SI30K.

Ilpukiaan BXigHUX Ta BUXiTHUX JTAHAX

artemis.in artemis.out
3 12

2

11

2 3

O6MmezkeHHst Y Beix Tecrax: 1 < N < 20000, 0 < X, Y <64000i1 < T <
N. VY 50 % Tectis: 1 < N < 5000.
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16.1.3 «DBaraTokyTHUK»

BaBaanus Toukamu 6araTOKyTHUKA € sIK Or0 BHYTPINIHI TOYKH, TaK i TO-
uky Ha rpaHulli. OmykjmM 6araTOKy THIKOM HA3UBAEThCs TAKU OArATOKYTHUK,
B AKOMY JIJIsT OYIb-AKUX JIBOX Horo TowoK X Ta Y Biipi3ok, 1o cromydae X u
Y, noBHicTIO HAIEKUTH OAraTOKYyTHUKY. Bl baraTokyTHUKHY i 1iit 3a1adi ormy-
KJI 1 MicTSTh He MeHIe 2-0x BepinH. Bcei Beprmuuu Oy 1b-9KOoro 6araToKy THIKA,
B Iiif 3aj7a49i pisHi i MarOTh 1iJIouncesbHI Koopannatu. Hisgki Tpu BepruHu He
JiexkaTh Ha ojHil npsimiit. CroBo "6araTokyTHUK "Ha a1l O3HAYATIME caMe TaKi
0araToKy THUKH.

st aBox 3ajaHux GaraTokyTHukiB A Ta B Tx cymoo MiHKOBCBKOIO Ha-
3uBaeTbCs Girypa, sika CKIAJAEThCs 3 BCIX TOYOK BULY (1 + T2,Y1 + Y2), Je
(21,y1) — yci MoxkuBI TOUKY GaraTokyTHUKA A, 1 (22, y2) — ycl MOKIUBI TOUYKH
bararokyTauka B. Cyma MiHKOBCBKOTO JIBOX H6araToOKyTHUKIB TAKOXK € 6araro-
KyTHUKOM. MaJronok imoctpye cymy MiHKOBCHKOIO JJIst IBOX TPUKYTHHUKIB.

RN

Mau. 16.1:

Bynemo posriiamaru omepartito, obeprerny cymi Mimkoscbkoro. g manoro
bararokyTHUKa P HeoOXiaHo 3HaliTu Taki asa 6ararokyTHuka A ta B, 1m0:

e P ¢ cymoro Minkoscbkoro A ta B;

e A mae Bix 2 10 4 pisHuX BepiwH, TOOTO 1€ BiAPI30K (2 BepuIMHM), TPU-
KyTHUK (3 Bepiuau) abo YOTUPUKYTHUK (4 BepIiuHm);

e A noBuUHEH MaTH sIKOMOI'a, OlIbIle BepiinH, TOOTO

— A noBuneH OyTH YOTHUPUKYTHUKOM, SIKITIO 1€ MOYKJIUBO;

— gKImo A He MoyKe OYTH YOTUPUKYTHUKOM, BiH TIOBUHEH OyTH TPUKY-
THUKOM, AKIIO 1€ MOXKJINBO;

— iHaKIIe BiH ITOBUHEH OyTH BiJIPi3KOM.

OueBuHO, 10 XKOJeH 3 baraTokyTHUKIB A Ta B He Moxke OyTu piBHEUM P,
OCKUJIbKU B IIbOMY BUIIAJKy OJUH 3 OararokyTHUKIB A abo B mosBuHeH OyTu
TOYKOIO, IO He € DAraTOKYTHIHKOM 33 O3HAYEHHSIM.

Bawm panuit Habip Bxigaux QailiiB, KOKeH 3 KX MICTUTb OIHUC DAaraToKy-
tHuKa P. JIjist K03KHOTO BXiHOTO (bailty BU MOBUHHI 3HAHTH 6araToKyTHUKI A i
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B rtaxi, K onmcaHo BUIlE, 1 CTBOPpUTH Buxiguuii daiii, mo micturs omuc A i B.
lapanTyeTbest, MO JjIsi KOKHOTO 3 JAHUX BXITHUX (ailliB Taki 6araToKyTHHU-
KU iCHYIOTB. fKIIO iCHY€E JieKijibKa BapiaHTIB BiAIOBII, 3alUIIiTh Oy Ib- KWl 3
Hux. Bu He moBuHHI 31aBaTH Oy/Ib-sIKi IPOrpAMU, B IIOBUHHI 3aTH Ha IIepe-
BipKy surme Buxiani daitam.

Bxigni mani Bam mamo mabip 3 10 daiinis 3 massamm polygonl.in,
polygon2.in, ..., polygonlO.in, me [mcio micas cjoBa polygon € momepom
recry. Koxumit Bxiguuit daiti mae takuit dpopmar. [lepmuii psiok micTuTh
ojHe 1iste yncyio N — KigbkicTs BepimH 6aratokytauka P. Hacrynui N psi-
KiB OMHUCYIOTH BEPITUHU OAraTOKYTHUKA B MOPSIAKY 1X OOXOTY MPOTH TacCOBOI
cTpliku, 10 oiHiil BepmmHi B paaky. Pagox ¢ + 1 (i = 1,2,...,N) micrurs
aBa mianx qucna X; Ta Y;, PO3ILIEHNX MPOIYCKOM: KOOPANHATH ¢-01 BEPITIHI
bararokyTHUKa. Bel KoopauHaTy y BXinHUX baiiiax — HeBi €eMHl il Jucia.
Buxignui mamni Bu nosunni spatu 10 Buxinanx dhaiiais, BIIIOBIIHIX JaHIM
BXigHUM haiiiaM 3 onrcaMu nryKanux 6aratrokyTaukis A ta B. Ilepmmit psijiok
KOKHOTO BUXITHOTO (hailly MOBHHEH MICTUTU TEKCT:

#FILE polygon I

ne nine gucao I (1 < I < 10) € nomepom Bignosigaoro sxiguoro daiiny. Ja-
mi dopmar Buximnoro daitay momibnuit 10 dopmary Bximnoro daitmy. Apyrmit
PSITOK TTOBWHEH MICTHTH OfHe Iijie Jucao N4 — KiJbKICTh BepIIuH 0araToky-
tHrka A (2 < Ny < 4). Hacrynnui N4 psiikiB IIOBUHHI ONMCYBATH BEPIINHU
H6araTokyTHUKa A B MOPSIKY 00XO/LY IIPOTH YacOBOI CTPLIKH, 1O OJHIH BepInHi
B psiziky. Psiku 3 Homepamu ¢ + 2 (i = 1,2,<, N4) nOBHHHI MicTUTH 1O J1Ba
niaux gucsna X ta Y — KOOpAuHATH -01 BepimuHu OaraTokyrHuka A. Yucia B
PAIKY MOBUHHI PO3IIATACH €IUHUM IIPOILYCKOM.

Psnok Ny + 3 nmoBuHeH micTutu ojHe I1ije ducjao Np - KiJIbKICTh BepIINH
GararokytHuka B, (2 < Np). Hacrynui Np ps/KiB HOBHHHI OIMCYBATH Bep-
MUHU 0AraTOKYTHUKa B B MOPSAKY 00XO0/ly IMPOTH YacOBOI CTPILIKH, IO OJIHIM
Bepimi B paiKy. Psuku 3 nomepavu Na + i+ 3 (5 = 1,2, <, Ng) nosunsui mi-
CTUTH TI0 JBa IinxX uncia X 1 Y - KoopAumHATH j-0if BEepITUHN 0AraTOKyTHUKA,
B. Yucna B pAnKy HOBUHHI PO3MLIATUCH €IUHUM IIPOILYCKOM.

IIpukaaay BXigHUX Ta BUXIJTHUX JTAHUX

polygon0O.in

FNNOOO
N—,OO—

JlJ1st HaBeIeHOTO BXiIHOTO (ailty Oyab-sKuil 3 JBOX HABEJEHUX HUXKYIE BU-
Xigaux Qaiiyie KopeKTHuil, Tak gk B 000X BHUIaIKax A € TPUKYTHUKOM 1 He
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A
Maur. 16.2:
MOzKe OyTH YOTUPUKYTHHKOM.

#FILE polygon O
3
00
20
11
2
01
00

Mauj. 16.3:

#FILE polygon O

HPOOWRrEFOW
OO
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Mau. 16.4:

16.2 3aBgaHHsI IPYyroro Typy

16.2.1 «®Pixgiii»

aBganus Binomuil naBHbOrpenbKuil cKyabirop ®ifiit roryeTbes g0 moby-
JIOBU Y€pPrOBOrO BUJIATHOIO MOHYMeHTa. [[Jist bOoro itomMmy moTpibHi MapmypoBi
NPsIMOKYTHI TIUTKY 3a7aHux po3mipis Wi x Hy, We X Ho, ..., Wxn X Hy.

Hemonasrao @izniit orpuMaB BeIUKY IPAMOKYTHY MapMypoBY IauTy. Bin xo-
Te po3pizaT IINTY TaK, MO0 OTPUMATH IJINTKHU 3aJaHNX Po3MipiB. Mapmyposa
mmTa abo TINTKA MOKe OyTH po3pizaHa TiMbKM BEPTUKAJILHUM ab0 TOPU30H-
TaJILHUM PO3PI30M Ha JIBI NPAMOKYTHI ITUTKHU. Po3pi3 3ificHIOEThCs Bij Kpato
10 kpato. e emunmii croci6 pospizaHHs IJINTH Ta IJIMTOK. BUpisaHHI IIATKI
HEMOYKHA CIIOJIyYaTH HIAKUM YUHOM. Tak dK MapMyp Ma€ PUCYHOK, IJIMTKU
HEMOXKHa moepraTu. 1o6To, skmo Dixiii Bupizap mmTky po3mipom A X B,
BOH& HE MOXKe OyTH BUKODHUCTaHA B SKOCTI mmTKU B X A, okpiM BUIAIKIB,
kosu A = B. Bin moxke Bupizaru 0 abo 6ijibIlle TIIIMTOK KOXKHOTO 3 MOTPIOHIX
PO3MipiB, 1 IpU ILOMY MOXKYTb BHATH ILUIMTKHU iHIIMX PO3MIpIB, siki HE OYIyTh
BukopuctoByBaTucsd. Piiit xoue 3HATH, IK TOTPIOHO PO3PI3ATU BUXIIHY ILIUTY,
o6 cyMapHa IJIOIA IIJIUTOK, [0 HE BUKOPUCTOBYIOTHCSH, OyJia MiHiMaJIbHA.

Hampuknan, mexait mupnna Buxigmnol mantu piBaa 21 i Bucora pisma 11, a
3amani po3mipn mnTok: 10 X 4,6 X 2,7 x 51 15 x 10. Toai miniMaabHa MOXKITHBA,
IJIOINA IUINTOK, 1[0 HEe BUKOPUCTOBYIOTHCH, piBua 10. MaJoHok imoctpye oaun
3 CI1ocobiB pO3Pi3aHHsT BUXIIHOT ILJTATH.

Tpeba mamucaTn mporpamy, sika 3a 3aJJaHIMKA PO3MipaMy BUXiIHOT IJIUTH i

po3MipaMu HOTPIOHUX IINTOK OOUHUCJIOE MIHIMAJIbHY CYMapHYy ILIONLY ILJTUTOK,
[0 HE BUKOPHUCTOBYIOTHCH.
Bxinni gani B nepmomy psiiky Bxignoro daiiny phidias. in MicTaTbes asa
nimmx uucia. [lepme uncio W — mupuna Buxignol mwiutu, npyre H — Buco-
Ta BUXiaHOl mmTh. pyruit paaok MicTUTH €auHe 1iae quciao N — KUTbKiCTb
moTpibamx po3mipis mmTok. Hactymui N paakiB MicTaTh moTpibHi posmipn
wmToK. KoMt 3 1uX PAAKIB MICTUTH TIO JBa X gucjia: W, — mupuny i
H; — Bucory (1 <i < N).
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10x4 10x4
6%2 6%2 6x2
7%5 7%5 7x5
Mau. 16.5:

Buxinui mani Buxigaumit daiin phidias.out noBunen micTuTn ofHe e
HUCJIO - IVIiHiI\laJH)Hy CyMapHYy IJIONLy IIJIMTOK, IITO HE BUKOPUCTOBYIOTHCH.
Ilpukiaana BXigHUX Ta BUXITHUX JTAHAX

phidias.in phidias.out
21 11 10

4

10 4
6 2
75
15 10

ObmexkeHHsT Y Beix Bxinnux daitax 1 < W < 600,1 < H < 600,0 < N <
200, 1 <W; <WTal<H; <H.Y 50% rectip: W < 20,H <20 1a N <5.

16.2.2 «®Depmep»

BaBmanus PepMmep BoOJIOJIE IEKIJILKOMA IOJSMHU, Ha TI'PAHUII KOXKHOIO 3
AKUX POCTYTh KHUIApPUCOBi gepesa. Y epmepa TakoxK € CMyTH 3eMJi, Ha KO-
KHINl 3 IKUX POCTEe psiji KUMAPUCOBUX JepeB. Ha rpannmgax moJis i Ha cmyrax
Mi2K KO2KHOIO TIAPOIO TIPS CTOSYINX KUIIAPUCOBUX JIEPEB POCTE OJIHO OJIUBKOBE
nepeBo. Bei kunapucosi gepeBa dgepmepa pocTyTh ab0 IO MPAHMUIN I10Jist, abo
Ha cMy3i, 1 BCl OJIMBKOBI JiepeBa (repMepa 3HAXOISATHCS MiXK JBOMa CyCiIHIMUI
KHATIAPUCOBUMU JI€PEBAME Ha TPAHUII TOJIsT 00 Ha CMy3i.

Opnsoro pasy depmep CHIBHO 3aXBOPIB 1 BiAUYB, IO CKOPO HoMpe. 3a je-
KiJIbKa JTHIB JI0 CMEPTI BiH [TO3BAB CBOI'O CTAPIIIOrO CUHA 1 cKasas fiomy: "4 3amo-
Bigaio T061 Oyab-sKi () KUIIAPUCOBUX JePeB Ha TBIiil BUOIP, a8 TAKOXK BCi OJIMBKOBI
JepeBa, gKi pOCTYTh MiK OyIb-sIKUMH JTBOMA TIPS, CTOTINMI KUTIAPUCOBUMI
JiepeBaMu, oOpaHuMu TO0OOM". 3 KOKHOIO IMOJIst 1 3 KOXKHOI CMYTI'H CHH MOYKe
obpatu Oyb-sIKy KOMOIHAIO jiepeB. Tak sik crapiimii CuH JTFOOUTH OJIMBKU, BiH
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xo4ue 0bpaTu Taki () KUIAPUCOBUX JIEPEB, sSIKi JIO3BOJISTDH HOMY yCHAJIKyBATH

SIKOMOTa OLIbINY KiJIBKICTH OJITMBKOBHUX JIEPEB.

Mone 3 wmictute 8

~ ~ Mone 2 mictuTth KMNaprcoBnx Aepes
4 KMNapucoBmx

Mone 1 mictntb 13 KMNapucoBKx aepes nepesa
O O O

Cwmyra 1 mMicTuTb 4 kMnNapucosux Aepesa
O O O O O O O O

Cmyra 2 MicTUTb 8 KuNapucoBux AepeB
O O O

Cmyra 3 mMicTuTb 6 KMNapucoBux aepes

Mau. 16.6:

Posrnsaemo mpukia, KoJim CUH OTPUMYE I MOJIB 1 CMYT, 300paKeHIX
Ha maji. 16.6, Q = 17 xunapucoBux jepeB. [ljst Toro, mob maxcumizysaTu
KUIBKICTD YCIAIKOBAHIX OJIMBKOBUX JEPEB, BiHl MOBUHEH 00pATH BCi KAITApHUCOBI
nepesa na o 11 mosi 2, orpumas, TaKUM 9UHOM, 17 OJIUBKOBUX JiepeB. Heob-
XiJIHO HAIMCATH IIPOrpaMy, sKa 3a iH(MOPMAIIE PO MOJIsl, CMyT'd Ta KLJIBKICTb
0oOpaHMX CHHOM KHUIIAPUCOBUX JePEB BU3HAYAE HANOLIBILY MOXKJ/IMBY KiJIbKICTH
OJIMBKOBUX JIEPEB, SIKE CUH MOXKE YCIIaJIKYBATHU.
Bxignai mami Ilepmnit pajgok sxignoro gaitay farmer.in MiTUThL TpPH ILIUX
ynciaa () — KUIBKICTbh KHIIAPUCOBHUX JI€PEB, Ky I[IOBUHEH OOpaTU CHH, IIOTIM
M — xinpKicTb moJsiB i moriMm K — KinbKicTsb cmyr. Jpyruit pgajaok mictuth M

nimx auces N1, No, ..., Ny — KiTbKOCTI KHITAPUCOBUX JIePEB Ha MOJAX. T peTiit
panok mictuth K minmx qucen Ry, Ra, ..., Rg — KUIBKOCTI KHIIAPUCOBUX JEPEB
y CMyTax.

Buxigui mami B emunomy psaxy suxigporo daitay farmer.out HOBHHHO
3HAXOJIUTHUCS OJIHE IILJIe YNCJIO - HANOLIbIIA MOXKJ/INBA KIJIBKICTH OJTUBKOBUX JIe-
PEB, sIKy MOXKE€ YCIAJIKyBATH CHH.

Ilpukiaan BXigHUX Ta BUXiTHUX JTAHAX

farmer.in farmer.out
17 3 3 17

13 4 8

4 86

O6bmexkeHHsT Y Bcix Tecrax 0 < @ < 150000,0 < M < 2000,0 < K
2000,3 < Ny <150,3 < Ny < 150,...,3 < Npy <150,2 < R; <150,2 < Ry

INIA
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150,...,2 < Rx < 150. 3aranbHa KUIBKICTh KUITAPUCOBUX JIEPEB HA TIOJIAX U B
cmyrax 6inbima abo pisaa Q. Y 50% rectis Q < 1500.

16.2.3 <«Emnogio»

aBmaHHs Bigomuit maremaruk Ta dinrocod Ilidbarop BBazkas, 10 peasb-
HicTh Mae MaremMarudHuii xapakrep. Cydachi 610/I0TM BUBYAIOTH BJIACTUBOCTI
6iomocitioBHOCTE. BiomocioBHICTD - 1€ moCIimoBHICTh M IIINX Ynce, sKa.:

e wmicTuTh Bl mii wuena 0,1,..., M —1;
e nounnaerhed 3 0 1 3akinuyersed unciaom M — 1;
e He Ma€ JBOX Iijps ejieMeHTiB F, F + 1 came B IIbOMY IOPSJIKY.

ITinmociioBHICTD €JIeMeHTIB OIOTOCITiIOBHOCTI, IO CJIIYIOTH TIPS, HA3H-
BAETHCS CETMEHTOM.

CermeHT 6IOTIOCIIOBHOCTI HA3UBAETHCS ppefiM-iHTepBaIOM, SKIIO BiH Mi-
CTUTB BCI I/ YUCJIa, 3HAYEHHS SIKUX 3HAXOMATbCS MK 3HAYEHHSIMU IIEPIIOro
i ocTaHHBOTO ejieMeHTiB cermMenTa. [Ipu 1bOMy TIepIUil €JIeMEHT TOBUHEH Oy TH
HalMEHIINM B CETMEHTi, & OCTAaHHIl eJleMeHT - HAWOIILITMM B CerMeHTi i Bij-
pisagaTuca Bix meprmoro. OpeliM-iHTEpBaAT HA3UBAETHCS €MIIOIO, AKINO BiH He
MICTHUTBL BeepeauHi cebe OLIBbIT KOpOTKHit hpeiiM-inTepBaut.

B sakocri npukiaga posrisiaemo 6ionociigosuicts (0,3,5,4,6,2,1,7). Bea
biomocimoBHIiCT € dpeitv-inTepBasiom. g GiomocaigoBHICTH, B CBOIO wepry,
micturh inmuii dpeiiv-inrepsas (3,5,4,6), i, BIAIOBIAHO, BOHA HE € eMIIOIO.
Dpeiiv-inrepsad (3, 5,4, 6) He MicTuTh 6lIbII KOPOTKHIT (bpeiim-iHTepBad, i TO-
My, BiH € emno/rio. [leit ppeiim-iHTEpBaAJI € €MHNM €MIIOI0 B JaHiil 6i0mociqos-
mocti. Tpeba mammcaTn mporpamy, sika MO 3aaHi 610MOCIiIOBHOCTI 3HAXOINTD
BCl eMI10/1i0, sIKi B Hilf MICTATHCS.

Bxignai gani Ilepmmii psgox Bxignoro daiiry 3 iM’siMm empodia.in mMicTuThb
eaune 1ie gucao M — KITbKICTD IINX 9UCea y BXiaHii 6i0mocsimoBHOCTI.
Hactynmi M psiakiB MicTaTs 1ii ancia — eaeMenTn 6iomocaimosrocTi. Koxkmmit
3 mux M psiIKiB MICTHTH €IUHE Iijie YUCJI0.

Buxigmi mani Ilepmuit pajgok suxignoro daiiny 3 iM’am empodia.out mi-
CTUTH €auHe Tie ancyio H — KiabKicTh eMIoio, aKi MicTaThea y BXiaHii 6io-
nocioBHocTi. Hactynui [ psaKiB OmHCYIOTH BCi HasBHI €MIIOTIiO y BXiTHIN
Gionocinosrocti. Koxken 3 mux pajakis micrurh jsa niamx aucia A ta B (ca-
Me B TAKOMY IIODSJIKY ), PO3JLICHUX IIPOILYCKOM, J¢ A — IOpAIKOBUIl HOMED
eJIeMEHTa BXiAHOT Oi0TOC/IiTOBHOCTI, KU € MepIM eJIeMEeHTOM eMIIo1i0; B —
MTOPSIIKOBUIT HOMEp eJIeMEeHTa BXiIHOI OI0mMOC/TiIOBHOCTI, KUt € OCTaHHIM eJe-
MEHTOM eMI1o/1i0. EMI10/1i0 HeoOXiTHO BUBOIUTH B HOPSIAKY 301JIbIIEHHS YHC/Ia

A.
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empodia.in empodia.out
8 1

0 25

3

5

4

6

2

1

7

O6bmexkeHHst st onnoro tecry 1000000 < M < 1100000. s Beix inmux
recris 1 < M < 60000. Y 50% Tectis M < 2600.

Po3zxin 17. ITonbnia’2005

17.1 3aBgaHHs IIEPILOrO TYpPY

17.1.1 «Camok»

YwMoBa Baiirmen Bosojiie HalikpacusinmmM cajakoM B BaiiTrayui, B skoMy Bin
mocauB n Tpogu. [Ipuiinuio JiTo m KBiTH BHPOCIN BEJIMKUMEU U KPACHBUMU.
Baittmen 3po3ywmis, mo BiH He B 3M03i CAMOCTIWHO MIK/IyBATHCS 3& yCiMa TPO-
AHIAME, 1 BUPIIIUB HAWHATHA ABOX CAIIBHUKIB HA JOMOMOTY. B TaKOMYy BUIAIKY
itomy Tpeba BHOpaTH JBi NpsIMOKYTHI 00J1acTi, o0 KOXKHWII 3 Ca iBHUKIB ITi-
KJIyBaBCsI 32 TPOSIHIAMU B OfHiil 3 HuxX. O0J1acTi HE OBUHHI IIEPETUHATHUCS, 1 B
KOXKHil Mae OyTH PiBHO k TPOSIHI.

Baiitmen xode BCTaHOBUTH HMAPKAH, IO OTOPOJIZKYE MPAMOKYTHI 00J1acTi.
st ekonoMii rpormeit mapkan Mae OyTu sikomora Kopotiiuii. Barmra 3agada —
Jioriomortu Baiirmeny obpatu /Bl IpsMOKYTHI 00J1aCTi.

Caji € IpAMOKYTHUKOM JIOBXKUHOIO [ METPIB i IMMUPUHOIO W METPIB, SIKUii
posimennit Ha [ - w OJHAKOBUX OJUHUIHUX KBaApaTiB po3mipom 1 X 1 me-
TpiB KOkHUH. 3adiKCyeMo KOOPIUHATHY CHCTEMY TakK, 00 0ci KoopuHaT 6yJin
napaJiesbHi cropoHaM cajry. Bel KBajpaTu MaroTh [ KoopauHatu (x,y), Mo
3a70BOJIbHSAIOTH oOMexkerHs M 1 < z < [, 1 < y < w. B KO2KHOMY OJUHUIHOMY
KBa/JIpaTi MOXKe MICTUTHUCS JOBLIbHA KIJIBKICTH TPOSH]I.

Croponu npsMOKYTHHUX 00J1acTeil, ki 00MpalThCsi, MAIOTH Oy TH TAPAJIeIb-
Hi CTOPOHAM CaJTy, a 1X KyTOBi OJMHUYHI KBaJPATH - MATH I KOOPJIUHATH.
ITpsivokyTHA 06JIACTH 3 KyTOBUMHU OJUHMIHUME KBajpartamu (I1,wi), (I1,ws),
(Ig,w1) u (lo,we) (st 1 <13 <l <lmul<w <wy <w):

e MicTUTH BCI OJMHUYHI KBAJPATH 3 KOOpAUHATAMH (T, Y), SKi 38/10BOJIbHS-
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0Tb yMOBi [1 <z <lomw; <y < wy, u

e mae nepumerp 2 (lo — 13 + 1) + 2+ (we —wy + 1).

JIBi npsiMOKyTHi 00J1aCTi HE IOBUHHI [IEPETUHATUCSI, TOOTO, BOHU He TIOBUHHI Ma~
TH Hi OJHOTO CIIJILHOTO KBaJpaTa. HaBiTh sIKIMO BOHA MAIOTh CILJILHY CTOPOHY
ab0 11 9acTUHY, BOHU OTOPO/KYIOTHCSA PI3HUME ITApKAHAMI.

BaBmadHs HanuniTs nporpamy, sika:

® YUTAE 31 CTAHIAPTHOIO BBOJLY PO3MIPHU CaJIKa, 3arajbHy KiJIbKICTh TPOSH/T
B Ca/IKY, KIJIbKICTb TPOAHJI, IO Ma€ 3HAXOIUTUCH Y KOXKHIN TPIMOKY THiit
006J1acTi, 1 TO3UIIIO KOYKHOI TPOSHIN B CAJIKY, IO BH3HATAETHCA KOOP/IN-
HaTaMU OJIMHIYHOTO KBaJIpaTa, B IKOMY BOHA 3HAXOIUTHCH,

® 3HAXONWUTH KYTOBI OJMHUYHI KBaJPATH ABOX TAKUX HMPAMOKYTHHX 00Ja-
creil 3 MIHIMAJIBHOIO CYMOIO IEPUMETPIB, fAKi 33JI0BOJILHIIOTH 33 aHIM
yMOBaM,

® BUBO/IUTH y CTaHJAPTHUI BUBIJ MiHIMaJIbHE 3HAYEHHS CYMU IIEPUMETPIB
JIBOX HPSIMOKYTHHUX OOJIACTE, MO He MePETHHAIOTHCS, KOXKHA 3 SKUX Mi-
CTUTH TOYHO 3aJaHy KUIbKICTh Tposil (200 eaune coBo NO, AKIIO Takol
napu NpsaMOKYTHHX 00JacTeil He icHye).

Bxigni gani Ilepmmii psgoK cTaHIapTHOTO BBOLY MICTHTB JBa 9HCIA: | Ta w
(1 <l,w < 250), 1m0 PO3/ILIEH] OIHUM IIPOILYCKOM — JIOBXKUHY Ta NIUPUHY CaJl-
ka. dpyruii panok micrurs asa uuciaa: n ta k (2 < n < 5000, 1 < k <n/2), mo
PO3/IiJIEH] OJIHUM TTPOITYCKOM 1 TTO3HAYAIOTH 3arajbHy KLIBKICTh TPOSHJI B CAJIKY
Ta KUIBKICTb TPOSIHJ, 1[0 Ma€ OyTH y KOXKHIiil 3 IpsAMOKyTHUX obJacreit. Ha-
CTYIHI N PAAKIB MICTATDH IMO3UIIIT TPOSH/I, IO OJIHIfl TPOSHJI Y KOXKHOMY PSIJIKY.
Koxnuii (i + 2)-it panok micturs asa aucia l;, w; (1 <1; <1, 1 < w; < w), mo
PO3/IiJIEH] OJHUM TIPOITYCKOM — KOOD/JAUHATHU KBaJIPATa, 0 MICTUTH -y TPOSHJLY.

B oxmomy xBaspaTi Moxke MicTUTHCS JBi 400 61IbITA KITBKICTD TPOSIH/I.

B 50% Tecrip po3mipy cajka OymyTh 3310BOIBHATH 0OMexKeHHsAM [, w < 40.

Buxigmi mani B nepmwuii i equnuii pajok cTaHgapTHOTO BUBOY Ballla Ipo-
rpaMa Ma€ BHBECTH OJHO UHCJIO — MiHIMaJbHY CyMy IIEDUMETPIB IBOX IIPAMO-
KYTHHUX 00JIacTell, KOXKHA 3 KX MICTUTBL piBHO k TpostHI, abo enune cjioso NO,
SIKINO TAKUX HPAMOKYTHUKIB HEMAE.
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CTauzmapTHU# BXin CTaumapTHU# BUXin
22

WO, OOWWNO
RPOIOErFR,WOWO

RN Wb O

1 2 3 4 5 6

Mau. 17.1:

17.1.2 «IlocimoBHicTh cepeHIX»

YmMmoBa Posrignemo mecnasHy MOCTIIOBHICTB S1,...,S8p4+1 (Si < Sip1 JJIs
1 < i < n). HocnigoBuicTs my, ..., M, B gKill KOXKHUI WICH BU3HAYCHUI 9K
m; = %(s7 + 8i41) st 1 < i < n, HA3BEMO “CepeHBOI0 TOCIIIOBHICTIO) JIst
[IOCJTJIOBHOCTI 1, . .. Sp4+1. HAIpUKIIA, CepeiHs MOCI0BHICTD [IJIsl [TOCJIiI0B-
mocri 1, 2, 2, 4 € 1.5, 2, 3. BayBaxKumo, 10 €JIEMEHTH CEPETHBOT TOCIITIOBHOCTI
MOXKYyThb OyTH ApobOoBUMHI JucIaMu. TUM He MEHI, B JaHiil 3aa1i BUKOPUCTO-
BYIOTBCS TIJIBKU Ti CepeHi TMOC/TIiJOBHOCTI, B IKUX BCi YMCJIa, i

Hng 3amamnol Hecta HOI TMOCTIIOBHOCTI 3 N IIJUX GUCEJT M, ..., My, He-
00XiTHO OOYMCJUTHU KIJIBKICTh BCiX HECIHAIHUX MOCTiI0BHOCTEH 3 n + 1 1imx
YUCET S, - .., Sp41, I AKHAX MOJAHA IOCIIOBHICTD My, . .., M, € CEPEIHBOIO
IIOCJI1 JOBHICTIO.
SaBganus HanumiTs nporpamy, ska:

e unuTac 3i CTaHIapPTHOI'O BBOY HECIIaJHY HOCJIiﬂOBHiCTL I_Ii,HI/IX quceJ1;
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® BUPAXOBYE KIJIBKICTh BCIX HECHAJHUX IOCJIiJIOBHOCTEN MLIUX YUCEST, JJTdA
SKUX TIOaHa MTOCII0BHICTE € CepeIHbOI0 TOCIIOBHICTIO;

® BUBOJIUTDL Bi/IIOBI/Ib Y CTAHJIAPTHUI BUBII.

Bxignai gami Ilepmmit psiiox cTaHgapTHOIO BBOLY MICTHTHL OJHE IijIe HUCJIO
n (2 < n < 5000000). n pgaakiB, IO 3aJUMMIOCH, MICTATD 3HAYCHHS OCJI-
JIOBHOCTL M, ..., My. Pamok ¢ + 1 micturs ogue nine wucao m; (0 < m; <
1000000 000). Moxkere BBaxkatu, mo st 50% rectiB Gy/yTh ClpaBeinBUMI
HepisHocTi n < 1000 u 0 < m; < 20000.

Buxigmi gami Bama nporpama nosunHa BUBECTH B CTaHIAPTHU BUBiJL piB-
HO OJTHE TIiJIe YHMCJIO — KIJbKICTh BCIX HECIaIHUX TOCJIIOBHOCTEHN MIJINX YHCeT,

Jif AKUX JIpyra IOC/IiIOBHICTD € CepeHbOIO HOC/IIOBHICTIO.
pukKJiaa BX1JHUX Ta BUXITHMUX JAaHUX

CTranmapTHUE BXin CTaumapTHU# BUXin
3 4

2

5

9

st manoro mpuk/Iay icHye PIBHO YOTHPHU HECHAIHUX MTOCTITOBHOCTI IINX
qHCeI, I JKAX MOCTIIOBHICTD 2, 5,9 € cepeJHbOIO MOCJIITOBHICTIO:

e 2,2,8.10,
e 1,3,7,11,
e 0,4,6,12,
o —1,5,5,13.

17.1.3 «I'opu»

VYmoBa B Tipcokomy Ilapky Pazsar Biakpubcs HOBHUil aTpaKIioH 3 aMepu-
KAHCHBKUMHI TipKaM#u. TpeK B aTpakIilioHl CKIaIa€ThbCd 3 M KOJii, 3’€IHaHUX
ITOCJIIJTIOBHO OJIMH 3 OJTHUM, IPUYOMY IIepIlia KOJIis MOYMHAETHCI Ha BUCOTI 0.
Omneparop Baiirmen moxke 3MiHIOBaTH KOHMIIypaIiio TPeKy Ha BJIACHUN PO3-
CyJl, KOPeryioun Haxuj JedKUX IOCJiI0BHO 3’emnaHux pesbcis. Haxwmi perrrn
KOJTiHt TIp! 1IbOMY He 3MiHI0eThest. KosKHOTO0 pasy, KO HaXWI JeTKUX KOJTii 3Mi-
HIOEThCs, BCl HACTYIIHI KOJIiT BiITOBIIHO MMiiiiiMal0Thcst abo OmycKaroThbest. 1lpu
IILOMY BHUCOTa MOYATKY TPEKY 3aBKJU 3aJHIIacThesd piBaoo (. Maonok Ha
HACTYIHI{l CTOPIHII MOKAa3y€e MPUKJIAL 3MIHI KOHMUrypaliil TpeKy.

Koxkunii 3ai37 moynmHaeTnbest 3 TOro, mo KabiHa 3aIlyCKAE€ThCH 3 MOYATKY
TPEKy 3 eHepTiero, JOCTATHLOIO st JocarHenHs Bucotu h. Tobro, kabina Oyme
[IPOJIOBXKYBaTH PyX II0 pejibcaM, JO0Ku 11 BUCOTa He craHe Ouibine h abo JoKu
BOHA HE JIOCATHE KiHIF TPEKY.
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O6uncIiTh 10 3amrcaM Ipo BCl 3ai3/u Ta 3MiHax KoHMIrypariii Tpeky Kib-
KiCTh KOJIIH, siKi Oy/I MOBHICTIO MPOIiIeH] KabiHOK B KOXKHOMY 3 3ai3/iB 10 i1
3YIUTHKY.

B arpaxkmioni Tpek onmmcyeThCs MOCTIIOBHICTIO 3 N HAXUJIIB, 110 OTHOMY JIJIsT
KOXKHOI KOJIl. 4-e uncio d; piBHe pizuuni Bucor (B caHTUMeTpax) MixK KiHIEM
-1 KoJtil Ta 11 moyarkoM. ToOTO, SIKIIO IiC/Is MPOXOXKIEHHsI 110 meprmM ¢ — 1
KOJIisIM KabiHa ONUHSIETbCsI Ha BUCOTI A CAHTUMETPIB, TO IICJ/Isl IIPOXO/XKEHHS
110 ¢ KOJIisIM BOHa Oyjie Ha BucOTi h + d; caHTUMETPIB.

Ha nouarky Bci koutil ropuzonTasibhi, 10610 d; = 0 Jy1st Beix . 3ai3au Ta
3MiHn KOH(DUrypaIil Bi0yBarThCs MpoTsiroM jast. KoxkHa 3MiHa KOH]Iryparil
OIMCYETHCsI TPbOMA dncjamMu: a, b Ta D. Taka 3MiHa TOPKAETHCS KOJIiiA 3 G-T'0 110
b-it (Brurouno). Haxuir KoxkHOT 3 1ux Kouiiil Bcranosioerbes pisaum D. Tobro,
di = D nia Bcix a <1 < b.

Koxkuuii 3al31 33/1a€ThCsI OJHIUM YHCJIOM h — MaKCHMAaJIbHOK BHCOTO, HA
SIKY MOKe IMOJIHATHUCs KabiHa.

BaBmanHs HanuniTs nporpamy, sika:

e YuTaE 3i CTAHJAPTHOTO BBOIY IMOC/IOBHICTH OMMCIB 3MiH KOHMIryparriit
TPEKy Ta 3aI37iB,

® IS KOXKHOTO 3ai3/Ty 00UNC/IIOE KiTbKICTD KO, siki Oy mpoiiaeni Kabi-
HOIO,

® BUBOJIUTL PE3YJIbTATUA B CTAHJIAPTHUI BUBII.

Bxigai gani Ilepmmii psiok BXIZHUX JAHUX MICTUTH OJHE JOJATHE IIie
YHCJI0 M — KIIBKiCTh Kouiit B Tpeky, 1 < n < 1000000000. HactymnHi psaakn
MicTaTh onmc 3MiH KoHdIirypamil ta 3ai3mis. OcranHiii psIoK BXiAHUX JaHUX
MIiCTHUTDH O3HAKY 3aKkindeHHs. KoXHUil pagoK, MOINHAIOYN 3 IPYTOT0, MOXKE Mi-
CTUTH:

e Omuc 3MiHu KoHIryparil Tpeky — oauH cumBoJj ‘I’ Ta il yuncia a,b u
D, po3zineHi ofHIM ITPOITYCKOM (1 <a<b<n, —1000000000< D <
1000000 000).

e Ouuc 3ai3my — oxun cumBos ‘Q Ta uine uucao h (0 < h < 1000000 000),
PO3/IiJIEH] OJHIM IIPOITYCKOM.

e Omun cumbon “E” — o3HaKa KiHIE BXIIHAX JAHUX.

Bu moxxere BBaXKaTH, M0 B KOXKHNAI MOMEHT BHCOTA JIOBIILHOI TOUKHU TPEKY Mi-
crurhes Ha npomizkky [0, 1000000 000]. Bxinui gani mictars ne 6iibire 100 000
paakis. B 50% rectiB unciio n 6yne sagoBosnbaaTn obmexkenno 1 < n < 20 000,
Ta BXigHl JaHi OyayTh Micturu He Oiibine 1000 psiakis.
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Buxigmi maai i-it psjiox BUXiIHEX JaHUX IHOBUHEH MICTUTH €IMHe Iije Hu-
CJI0O — KUIBKICTD KOJIii, SIK1 MPOiijieH] KaDiHOW B i-My 3ai3/Ii.
IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

CTaHmapTHUE BXin CTaHIapTHUN BUXif
4

S
N

1
0
3

N
I
[y

moHODOHO D
WN - W=

O, N W

[ Xe)
N | o
[ Xe)
®o

OFRr NWM~OIOO

Mau. 17.2:

Ha wmasmronky mpencrapieni 300paskeHHsT TPEKy 0 Ta IMICIsT KOXKHOI 3MiHN
koudiryparii. [lo Bicw x Bimkmameni momepu pennbciB. [lo Bicm y Bigkmamzena
BucoTa. Jucjia mopsij 3 BUILIEHUMI TOYKAMU O3HAYAKTH IXHIO BHCOTY. ducia
[IOPsiJT 3 BiAPI3KaMU 03HAYAIOTH HAXUJIN.
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17.2 3aBagaHHsS IPYyTOro Typy

17.2.1 «/lenb Hapoa>KEeHHS»

YmoBa Crorojni jieHb HapoKeHHs Baiitmena. Ha cBaTKyBaHHS JHSI HApO-
JKEHHS 3a1Ipolieni n aireil (Bkjrogaioun camoro Baiitmena). Bel gitu npomyme-
posasi yuciamu Bij 1 10 n. Barbku Baiitmena mpuroryBa/in BeJIMKuii KPyriIuit
CTLJI Ta IIOCTABUJIA Oljist HHOI'O 7 CTLIBIIB.

K TULIBKYU JIiTH TPUXOJATH HA JIEHb HAPOJZKEHHsI, BOHU Pa3CaXKyIOThCsT 38
croJsioM. /lutuna 3 HomepoM 1 3aiimae ojine 3 Miciib. JluTnHa 3 HOMepoM 2 3aiimae
Micrie 371iBa B auTuHu 3 HOMepoM 1. /lutura 3 HOMepoM 3 3aiiMae HACTYITHE 38
HUM Micrie 37iBa i Tak masi. Hampukinmi, qutuHa 3 HOMEpOM N 3aiiMae BiabHE
MicIie, IO 3aJIUINIIOCh, MiXK JIThbMI ¢ HOMepamu 1 ta n — 1.

Barbku Baiirmena mo6pe 3HAIOTD, 10 JIeSKI 3 3alPOINEHUX JIiTeil TOBOIATD
cebe JI0BOJII IIIYMHO 3a CTOJIOM, SIKIIO CUJSITH MOPsiJl. ToMy 6aThKu 36UparThCs
repecajiuTu JiTeil B JessKoMy Mopsky. Llefl mops oK OnucyeThesl epecTaHoB-
KOIO P1,P2,-.-,Pn (P1,P2,-..,Dn pi3ui nd uucia six 1 g0 n). Tobro, quruna
1 HOBUHHA CHJITU MIXK P, Ta po, AuTuHa p; (M @ = 2,3,...,n — 1) noBunua
CUJITH MIX P;_1 Ta DPjy1, Ta JUTUHA P, TOBUHHA CUIITHA MiXK Dj,_1 Ta Dj.

Hazkauib, BCi giTu IpUAnm it po3ciincst Tak, sik BKA3aHO y IepiroMy ab3ari.
Tomy syt TOTO, MO0 PO3CATUTH JiTEH B TOTPIOHOMY MOPSIKY, OaTbKaM IpHiiTe-
ThCsI TIEPECATUTH KOTOCh 3 JIiTell Ha 1Ky KiTbKICTh MICIlb BJIIBO abo BIIPaBO.
s koxkHOT uTrHM O6aThbKaM HeOOXiTHO BUPIMIUTH, sIK BOHa Oy/e mepecajiKy-
BATHUCS: BOHU IIOBUHHI 06paTy HaNpsIMOK (BJIIBO 4M BIpaBO) Ta BijgcraHb (Ha
CKLIbKK Micupb Tpeba mepemicruruca). IoTiM, Mo 3aJaHOMy CUrHaJy BCl giTn
MTOBUHHI OJIHOYACHO BCTATU Ta MEPEMICTUTHUCS HA MICIld, BU3HATEHI DATHKAMKI
Baiirmena.

ITepecamKyBanHst [1iTeil BHOCUTb TapMUJIED y CBATKYBAHHS JIHS HAPOJ2KEH-
He. Posmipu rapmujepy mponopiiiiini MakcuMaJsIbHif 3 BijcTaneil, Ha AKy JTiTH
OyayTh nepecajpkeni. [lepecajzkyBaHHs JliTeil MOXKHA OpraHi3yBaTu bararbMa
criocobamu. BaTbku Bupimuan BuOpaTu TOi 3 HUX, IPU TKOMY PO3MIip TapMuIe-
py Oyze MminiMaabHIM, TOOTO TOI CITOCIO, TPU TKOMY MaKCHUMAaJIbHA 3 BicTaHeid
repecajiKyBaHHs Oy/e MiHiMaIbHOIO. JIoOMOXKITE IM 3HANTH Takwil crioci6.
3aBganHs DBaima 3a7a4a - HAIMCATU IPOTPAMY, KA.

® YNUTAE 3 CTAHJAPTHOIO BBOJLY KIJILKICTH JIiTEll Ta IIEPECTAHOBKY, 110 33/Ia€
OarkaHuii TOPsI0K Pa3CaIKN JIiTeid,

® BUPAXOBYE MiHIMAJBHO MOXKJIUBUN PO3MIp OE3IOPSIIKY,

® BUBOJIUTDL PE3YJILTAT ¥ CTAHJIAPTHUN BUBIJ.
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Ha mastrorKy 3/1iBa 300pazkeHa MOYaTKOBa po3cajika Jiteit. Ha MaioHKY B ce-
PEJMHI TTOKA3aHO PEe3yJIbTaT MepecaKyBaHHsd, IIPU AKOMY JITH 3 HOMepamu 1
Ta 2 mepeMimyIoThbCs Ha OJIHE MiCIle, JIITH 3 HOMEePAMH 3 Ta H MePEeMINTyIOThCS
Ha JIBa MICIlg Ta JiTh 3 HoMepaMu 4 Ta 6 He MIHSAIOTH CBOTO TOJIOKEHHsI. Y MOBI
PO3CAIKEHHSI, IO BUMATrAIOTHCS - BUKOHAHI, OCKLJIBKU 3-& CUJIUTH MixK 6-10 Ta
4-10, 4-a cuaUTH MiK 3-10 Ta H-10, 5-a CUJIUTH MiXK 4-10 u 1-10, 1-a cuuTh MixK
5-10 Ta 2-10, 2-a cuauTh MiK 1-10 Ta 6-10 Ta 6-a cuauThL MiXK 2-10 Ta 3-10. Ta-
KOXK iCHye iHImmit BapiaHT KiHIEBOI pas3cajkn JiTeil, 300paskeHnx Ha MAJIOHKY
crpaBa. B 060x BapianTax po3Mip rapMuaepy J0PiBHIOE 2.

17.2.2 «I'pa B npssMOKYyTHUK>»

VYmoBa Poarismemo rpy ajis 1BOX rpasIis. ['paBili MaloThb IPSMOKYTHUK PO3-
MmipoMm © X y (me  Ta y — goxarHi ni gyucia).I'pasui xongars mo uepsi. Xin
CKJIQJIAETHCA 3 PO3IICHHsT TPAMOKYTHUKA Ha JIBA MPIMOKYTHKA OTHUM TOPU-
30HTAJIBHUM ab0 BepTUKAJbHUM po3pizoM. OTpuMaHHI MPsIMOKY THUKHU IIOBUHHI
MaTH JIOJATHI IIJIOYNCeIbHI PO3MipH.

[Ticsis KozKHOTO PO3PI3Y HMPSIMOKYTHUK 3 MEHIIIOIO IIJIOIEI0 TPUOUPAETHCH, &
TOI IO 3aJIUIIUBCS MEPEJIAETHCA THIITOMY T'PABITIO. SIKITO TPIMOKYTHUK PO3/Iiie-
HO Ha /Bl PiBHI YacTUHU, TO IPUOUPAETHCS OJHA 3 HUX. | 'paBelp, sIKuil OTpuMye
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Mau. 17.4: Moxknusi po3pisu npaMOKYTHUKA Po3Mipom 4 X 3

MpsIMOKYTHHUK po3MipoMm 1 X 1, mporpaeg, Tak sk He MOXKe 3pOOUTH HACTYITHUH
Xi.

Baima 3aja4a - HanucaTu nporpamy, sika 6 rpaJia B Ipy 3 IPsIMOKY THUKAMU
it Burpasasa. s Toro mob rpaTtu, mporpamMa IOBUHHA BUKOPUCTOBYBATH CIIe-
niasgpay 6i6sioTeky. B 6i6mioreni € dyukiii dimension_x () ta dimension_y ()
(), 10 moBepTATHL PO3MIpU HPAMOKYTHUKA. [109aTKOBI pO3MipH HIPSIMOKY THHU-
Ka - 1 gucsa Big 1 go 100 000 000. Ak miniMmym ogus 3 po3mipis Oisbiie 1.
Jlo toro x, y 50% posmipu IpsMOKyTHUKa He OyyTh IIepeBUILyBaTh 25.

B 6i6aioreni € rakox nponeaypa cut(dir, position)), sika HOBUHHA BU-
3MBATHUCS BAIIOIO IPOrpaMoio, mob 3podurtu xina. [Tapamerpu dir ta position
ONHUCYIOTH HAIIPSAMOK Ta MO3UITI0 po3pi3y BiamosigHo. [lapamerp dir moxke npu-
MaTH OjHe 3 IBOX 3HaYeHb: vertical abo horizontal. dkmo dir = vertical,
TO IPOBOJIUTHCS BEPTUKAJIbHII PO3pi3, a mapaMerp position BKasye x-po3pisy,
fAK MOKA3aHO Ha MaJIOHKY Buire. [Ipu oMy Bu MOBHHHI rapaHTyBaTH BUKOHA~
uus HepiBuocti 1 < position < dimension x()—1. dkmo dir = horizontal,
TO MPOBOJMTHCS TOPU30OHTAJBHUII PO3pi3, a mapaMerp position BKasye y-
KOOpAMHATY po3pisy. Ilpu 1mpoMy, BU MOBUHHI rapaHTyBaTH BUKOHAHHSI HEPiB-
Hocti 1 < position < dimension y()— 1.

[Ticoa 3amycky Barmol mporpamMu BoHa Oye rpaTw 3a OJHOTO 3 TPaBIliB. Ba-
I1a IporpamMa XOJWThb IIEePINOI0, BOHA ITOBUHHA PO3PIi3aTH MOYATKOBHUIl MPAMO-
kKyTHUK. Koy Balmma mporpama BU3MBA€E IMPOIEAypy cut procedure, Bair Xif
3alUCYETHCsT Ta KEPYBAaHHS IIEPEJA€ThCs porpaMi cynepauka. Lliciist xomay cy-
[IEPHUKA KepyBaHHsSI [IOBEPTAEThCsI Ballliii mporpami. 3HAYEHHsl, siKi [TOBEpTa-
orbed GyHKIigMu dimension_x() Ta dimension_y () OyayTh BimobpaxKyBaru
Pe3yJIbTaT BAIIOro X0y Ta X0y CylnepHuKa. fK TiIbKHU Bala mporpaMa BUT'PAE,
nporpae abo pobuTh HeBipHUIL Xill, 1T BUKOHaHHS Oye nmepepsaHo. [lepepuBantst
BaIlOl MPOrpaMu - Iie aBTOMATUIHUI IIPOIEC, TaK IO BAIlla IPOrpaMa IIOBHH-
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Ha IIPOJIOBYKYBATH POOUTH CTIIBKU XOiB, CKIIBKHM MOYKJIUBO /[0 ABTOMATHIHOIO
repepuBaHHd 11 BUKOHaHHs. BU MOYKeTe MPUILyCTUTH, IO JJIs 3aIPOIIOHOBAHIX
BXIJTHUX JIAHUX 3aBXKJIU ICHYE€ BUT'PAIIHA, CTPATEris sl BaIol mporpamMu. Barma
[porpaMa He [OBUHHA YNTATHU SIKi-HeOyIb dailin abo mucaTu B HUX, He IOBUHHA
BHKOPHUCTOBYBATU CTAHIAPTHUI BBiJI Ta BUBI Ta He HOBHHHA IPOOYBATH MiHATH
BMICT gKOI-HEOY/Ib MaM’ AT 03a BaIoo mporpamoro. I[lopyimenns qoBiIbHOTO 3
X TPABUJI MOYKE MPU3BECTHU 0 JNCKBaJTihikarrii.

ExcnepumentyBamtst Ijisg Toro, mob JaTH BaM MOXKJIHUBICTH MOEKCIIEPHU-
MEeHTyBaTu 3 0i0JII0OTEKO, Y BaIllOMY PO3IOPSZKEHH] € MpuK/aau 0ib/ioTeK:
IXHI IpPOrpaMHi TEKCTH 3HAXOHATbCst y daitiax preclib.pas, creclib.c Ta
creclib.h Bonn peasisyiors myxxe npocty crparerio. Konau Bu 3amycrure Ba-
Iy [IporpaMy, BOHA Oy/e IpaTh MPOTH IUX IPOCTUX CylepHUKiB. Bu moxkere
3MIHIOBATH iX, 00 MPOTECTYBATH BAIILY MIPOrPaMy 3 KDPAIUMU CyHEePHUKAMU.
Maiire Ha yBa3i, M0 i 9ac TECTYBAHHS MiC/s 3aKiHICHHS TYPY, BaIlla Mporpa-
Ma OyJie rpaTé MPOTH IHIIOrO CyIepHUKA.

Ilim wac mocmaky BAIOl MpOrpaMu Ha TEPEeBIPKY 3 BUKOPUCTAHHSAM iHTEp-
deiicy TEST | Bona Oyie BigkoMIIIbOBaHA 3 HEMOIU(DIKOBAHOKW 0i0JIIOTEKOO
cynepuuka. [Ipu mipomy baiisn mo BifgcuiaeTbest Bamu Oyjie MepelaHmii sTK CTaH-
JapTHHI BBix Bammol mporpamvu. Bxixmnmit daiin moBUHEH CKIAJATHAC 3 TBOX PSII-
KiB, KOYXKHA 3 SKUX MOBHHHA MICTUTH IO OJHOMY IfijoMy umciy. Ileprimit psimok
Ma€ MICTUTH IIOYATKOBY IIUPUHY, APYTa - IOYATKOBY BUCOTY IPAMOKyTHHKA. 1]
po3Mipu OyayTh IpounTaHi 6i6/II0TEKO0, IO MIPOIMOHYETHCST K MTPUKJIAJ,
Bi6miorekn B samowmy posnopsazkenti € 6i6aioTexn, ki 3a6e311e4yoTh Ha-
CcTynHYy (QYHKIIOHAJIBHICTH:

e Bi6aioreka quist FreePascal (preclib.ppu, preclib.o)

type direction = (vertical, horizontal);
function dimension_x():longint;

function dimension_y():longint;

procedure cut(dir:direction; position: longint) 5

e BiGuioreka njst GNU C/C-+-+ (creclib.h, creclib.c)

typedef enum __direction {vertical, horizontal} direction;
int dimension_x();

int dimension_y();

void cut(direction dir, int position);

Ilpukaana B3aemosii Huxkye npuseneHO NPUKIIAL B3a€MOJIl BAIIOl MPO-
rpamu 3 6i6/1ioTeko0. Bil mokasye, sik MOXKe IPOXOAUTH I'pa. | pa MoInHAETHCsT
3 IPSIMOKYTHUKA po3MipoM 4 X 3. [cHye BUrpaiiiia crparerist s IIbOT0 BUIAJIKY.
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Bama nporpama Bususae | Illo poburbes

dimension_x() oBepTae 4
dimension_y () noseprae 3
cut (vertical, 1) BAIll PO3pPI3 3aMUCYETHCA, Ta MPIMOKYTHHUK

PO3MIpOM 3 X 3 IepeslacThCcs BaIlloOMy CyIep-
HUKY, SKHAI pO3pi3ae Ooro Ta OTPUMYE ITPSIMO-
KYTHUK PO3MIpY 3 X 2; TICJIs OO KePYBAHHST
IepeIa€ThCs Ballliil Iporpami

dimension_x() IoBepTac 3
dimension_y () noseprae 2
cut (horizontal, 1) BAIll PO3pPI3 3aMNUCYETHCA, Ta MPIMOKYTHUK

po3MmipoM 3 X 1 mepeslacThes BaIloMy CyIep-
HUKY, IKAI PO3pi3ae HOro Ta OTPUMYE MPIMO-
KYTHUK PO3Mipy 2 X 1; micjist bOro KepyBaHHS
epelacThCsd Ballliil mporpami

dimension_x() roBepTae 2
dimension_y () moBeprae 1
cut(vertical, 1) B pe3yJIbTaTi BAIIOr0 PO3Pi3y BUXOUTDH IIPs-

MOKYTHUK po3Mmipom 1 X 1 | Tak 10 BU BU-
rpaJjn; IMcJIsd IHOro PobOTa BAIIOl TPOTPAME
ABTOMATUYHO II€PECTAE IIPAIIOBATU

17.2.3 «Piuku»

YmMmoBa Maiixke sce Kopoaiserso Baiirien Bkpuro smicamu Ta pikamu. Ma-
JIi PIKM 3JIUBAIOTHLCA B KPYIHINI PIKH, sKi, B CBOIO Uepry, 3JUBAIOTbCS OJHA 3
OJTHOIO; HAIIPUKIHIT, BCI PIYKM 3JIMBAIOTHCS PA30M B OJHY BeJUKY piky. Besanka
pika BITajia€ B Mope mobsm3y Mmicra Baiirraym.

B Baiitaenai € n /1ico3aroTiBebHAX CEJINII, KOXKHE 3 JKUX PO3TaIlloBaHe
mo0Jn3y sikol-HeOy b piku. Ha cborogui B BaiiTraysi 3HAX0IUTHCS BEJIMKA ITU-
Jiopama, sika OIpaIlbOBY€ BCi jiepesa, 3pyoOJieni B KopoutiecTsi. [lepeBa cruiapiisi-
IOThCs BHU3 10 PiKaM BiJ[ cesiuli, e BOHU 3pyOJieHi, 10 nuopamu B BaitrrayHi.
Koponn Baiitinenay Bupimms moctaBuTu k J0JIaTKOBUX MHJIOPAM B CETHUINAX,
o0 3MEHITUTH BapTiCTh ciiaBy gepes. Ilicisa ycTanoBKU muaopaM JepeBa He
000B’SI3KOBO TIOBUHHI CILIABJISITHCS B BaiiTrayH, Temep X MOKHA 00pobUTH HA
HaRO MK 4l mrIopaMi, 10 3HAXOAUTHCA HUXKYIe 3a Tediero pik. O4ueBuaHO, 110
JiepeBa, 3pyOJIeH] B OKOJII CeJIMINa 3 MUJIOPAMOIO, B3araJi He CILIABJISIOTHCS 10
pikam.

Heobxigno BiamituTu, mo piku B BaiiTiienai He po3raayKymTcs. 3 IbOro
CJIJIyE, MO JIJI KOXKHOTO CEJIMINA ICHYE €IMHUI MIJIgX CIJIaBy JePEB BHU3 3a
Tediero pik Bijg Hboro B BafirTayn.
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Kopoiisebki paxyBaJbHAKY TiApaxyBan KiIbKICTE JIepeB, MO 3pyOYIOTHCST
B KOXKHOMY CeJIMII 3a pik. BaM HEOOXIHO BU3HAYNTHU, B SIKUX CEJIUIIAX Tpeda
BCTAHOBUTH IUJIOpPaMu, o0 MiHIMI3yBaTu CyMapHY BapTiCTh CILIABY JIEPEB 3a
pik. BapTicTh crutaBy OfHOTO JiepeBa KOIITYE OJUH IEHT 3a KOKHUNI KiJJOMeTp
MJIAXY.
SaBganus HanumuTh nporpamy, mo:

® YuTaE 31 CTAHJAPTHOIO BBOJY KIJIbKICTb CEJIHIIN, KiJbKICTh JOJATKOBUX
UI0paM, siki Oy/IyTh BCTAHOBJIEHI, KIJIBKICTb 3pyOJIEHUX B KOXKHOMY Ce-
JIUIII JIEpEeB Ta OIUC PIK,

® BUPAXOBYE MiHIMAJIbHY BapTiCTh CILIABY JEPEB IICJs BCTAHOBJIEHHS JIO-
JIATKOBUX MIJIOPAM,

® BUBOJIUTDL PE3YJIHTAT Y CTAHIAPTHUI BUBLI.

Bxignai mani Ilepmmuii pajiok BXiJHUX JaHUX MICTHTHL JBa IJIKX 4HCIA: 7
— KiibKicTh cesumy, He paxytoun baiitrayna (2 < n < 100), ra k — Kiibkicrb
JIOJIATKOBHX MHJIOpaM, siki 6yryTh BeranosieHi (1 < & < 50 ta k < n).Cenuma
HyMepyIoThcst uucjaamu 1,2, ..., n, a Baiirrayn mae nomep 0.

Kozken 3 HacTymnnx n psakiB MiCTUTH TPH IINX THUCIA, PO3IITEHAX OTHIM
nporyckoM. Psamox ¢ + 1 MicTuTh:

e w; — KUIbKICTb JiepeB, 10 3pyOyioThest B cesmmii 4 3a pik (0 < w; <
10000),

e v; — Haiibiuxkye cesunie(abo Baiirrayn) Buuz mo piuni Bij cesuina i
(0 <w < n)a

e d; — Bimcrani (B Kiomerpax) no piuni Bij cemmma ¢ jgo v; (1 < d; <
10000).

lapanTyeTbes, MO cyMapHa BapTiCTh CILIABY BCIX JEpEB JI0 MHUJIOPAMU B
Baiirrayni ne nepesurrye 2 000 000 000 menTiB B pik.

B 50 % rectis uncio n me nepesumiye 20.
Buxigmi mami Ilepmnit i equnuiil psiiok BUXITHUX JaHUX HOBUHEH MIiCTHTH
OJIHE IlJIe YKCJI0: MiHIMAJIbHY BAPTICTh CIUIABY (B IEHTaX).
IIpukaaa BXigHUX Ta BUXIJTHUX JTAHUX

CTaHmapTHUE BXin CTaHZapTHUN BUXin

4 2 4
101
1110
10 2 5
123
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Bytetown

Mau. 17.5:

Mautionok 3ropu iocTpye BXimui jani mpukianxy. Homepn cesmin BKasani
BcepeauHi KpyriB. Ywucsra mig Kpyramu MO3HAYAIOTH KITbKICTD JAepeB, IO 3pPy-
OYIOTHCS TOON3Y TIHOTO CEJIUINA. Uncaa HaJl CTPLIKAME BKA3yIOTh JIOBKUHN
piK.

[Tusropamu noBuHHI OyTH BCTAHOBJIEH] B cesnInax 2 Ta 3.



YHacruna 11

Pekomengaiiil 10 po3B’g3aHHS
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Posain 18. boarapisa’1989

18.1 3aBaaHHs IIEPINOTro TYpPY

18.1.1 <«AB»

OckisbKY TIepInuii IMyHKT 3aBJaHHs OUYeBUIHII, TO mepeiiieMo Biapasy jio Japy-
roro i TPeThOro MyHKTIB. /laMo BiAmOBiIbL HA MUTAHHS, CKITBKHA PI3HUX TOCITi-
JIOBHOCTEH icHye mjist 3amanoro suadenns: N. KibkicTb criocobiB po3mirieHHst
00 y nmocigoBraoCcTi goxkuuu 2N jopiBaioe 2N — 1. [Ij1st KO2KHOrO c1riocody pos-
ranryBatntst 00 y 2N — 2 noswutisx, mo saaummiucs, N — 1 6ykBy A MOxKHA
po3micTuTu 6'21\71\,__12 criocobamu. Pazom ogepxyemo (2N — 1) - Cé\jfv__lz BapiaHTiB.

Baysaxkumo, mo upu N < 5 KiJIbKICTh MOYXKJIUBUX CTaHIB HAIIOI CMY>KKHU He
nepesuye 9Cs = 630. Mu Mozkemo mobyayBaTu rpady, BEpIIMHE SKOTO OyIyTh
BiZITOBITATH MOKIMBAM KOHMITYpAIiaM CMYyKKH, a pedpa — MOKJIUBUAM TIepe-
xomaM MiK HuMu. Tosi Hamma BuXigHA 3aa9a PO MOMYK HAXKOPOTIIIOL MOCTi-
JIOBHOCTI XO/IiB 3BEJIETHCH JI0 3aJa4i PO 3HAXOJIZKEHHST HAWKOPOTIIIOTO IIISAXY B
rpadi Bij 3a/1aHOT BEPIIMHK J0 OJHIET 3 «KiHIEBUX» BepiiuH. st po3B’si3aHHs
i€l 3aj/iavi MOYKHA, 3aCTOCYBATU BiJJOMHUI aJTOPUTM IIOIIYyKYy B mupuHy. Po3-
DJISTHEMO, HAIpUKJIaI, Bunagaok N = 3. Bunmmemo Bci MOKIMBI TOCTiTOBHOCTI
nosxkunu 6 (rakux 30) 1 upoHyMepyemo ix.

Ne | Tlocmigosuicts | Ne | IlocaimoBHicThb o | TTocsigoBHicTh
1 OO0AABB 11 BAOOAB 21 OO0ABAB
2 O0ABBA 12 BBOOAA 22 ABOOAB
3 OOBAAB 13 AABOOB 23 ABABQOO
4 OOBBAA 14 ABAOOB 24 AOOBBA
5 AOOABB 15 BABOOA 25 ABBOOA
6 AOOBAB 16 BBAOOA 26 OO0OBABA
7 BOOABA 17 AABBOO 27 BAOOBA
8 BOOBAA 18 ABBAQO 28 BABAQO
9 AAQOOBB 19 BAABOO 29 BOOAAB
10 ABOOBA 20 BBAAQO 30 BAAOOB

ITounemo 3 nocsuigosrocti 00AABB (uepmiol B Tabuuni 1) i posrisnemo Bci
MOYKJIUBI TIOC/TIJIOBHOCTI, sIKi MOYKHa OTPUMATHU 3 HeEl 32 JIOIMOMOTOIO ITPABUJIA
nepeMileHHst 3a OJuH ab0 OLIbILY KiJIbKICTh KPOKiB. OTpUMaeMO MHOXKHUHY 3
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Mau1. 18.1: OOAABB

Mau1. 18.3: O0ABAB

10 mocstigoBHOCTEH, OB sI3aHUX MizK CODOIO Tak, sIK Iie IToKa3aHo Ha puc. 18.1.
Axmo novaru 3 nocaigosrocti 00ABBA (xpyroi B Tabumii 1), To pesyiabrar —
MHOYKIHA, TTOCiIoBHOCTEH Ha puc. 18.2. I maperTi, 11 mo4aTKOBOI MOC/IiIOB-
nocti 00ABAB pesysibrar npejcrasiaennii va puc. 18.3. Takum YuHOM, MHOKUAHY
TOCTIiTIOBHOCTEH MOBXKUHN 6 MU po30mMIM HA TPHU He 3B’I3aHUX MiXK CODOIO ITiJI-
MHOXKIUHU. KO BBEJAEHA MOCIIOBHICTD HAJEKUTH TPETiH M IMHOKIHI, TO Me-
Ta HEJOCIKHA, & SIKIIMO OJHIN 3 IMepIuX JBOX, TO JIOCSKHA, IIPU IILOMY HAOTHO
BUJTHO TIJISX 11 JOCATHEHH 3a MiHIMaJIbHY KiJTbKicTh nepeMimens. Ha puc. 18.1,
18.2 nojBiitHOIO JIiHIEIO BUJIIJIEHI HOMEPHU IOCJIIOBHOCTEM, M0 3a/I0BOJIbHAIOTH
YMOBI 3a/1a4i.

Hast N > 3 orpumanuii rpad 3aBxau Oyje 3B’s3HMIL, TOOTO PO3B’sI30K
3aBK/IM iICHYE.

Sa/IuIaeThCsl HE3PO3YMIJIUM TIJIBKU OJIHE MUTAHHSI: HEOOX1ITHO SKMMOChH 9H-
HOM KOJIYBATH IO3UIIIT YUCJAMU. 3ayBaXKUMO, 1110, BUJIyIUBIIU 3 PSIIKA CUMBO-
JIB, IO OMUCYE MO3UITIO, HY/Ii, MU OJepKUMO psiiok 3 N — 1 cumBoy Ai N — 1
cumBouty B. IMozunil cumBosiiB A B OTpuMaHOMY DKy yTBOpOIOTH (N — 1)-
esleMeHTHY miyiMHOXKuHY MHOXKuHHK [1..2N — 2]. Bei raki cnosyuennst 3 2N — 2
esleMeHTiB 1o N — 1 MM MOXKEMO 3aHyMEpPYBaTH HATYPAJIbHUMU IUCIAMU B Jie-
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kcukorpaditnomy mopsaaky. Hexait K — HoMep CHOJIyIeHHs, IO BimOBizae
OTPUMAHOMY PSIIKY, & HYJ y BUXITHOMY PsJIKYy 3afiMasy MO3UII 3 HOMepaMu
P i P+ 1. Toxi BuximHoMy psiIKy MOYKHA ITOCTABUTU Y BiIOBI/IHICTD HIAPy |H-
cen (P, K). IIpu Takiii BiANOBIIHOCTI KOXKHA [O3UIIisT KOJYETHCS APOI YUCEJI
(PK),iel1<P<2-1i1<KZ< Cé\jfv__12 , IPUYIOMY KOXKHIf Takiil mapi
BIIIOBiIa€ SKACH HO3UIisl, & PI3HI MO3UIIT KOAYIOTHCs PI3HUME Hapamu (Ipu
zaganomy N).

V rabmni 2 HaBeJeH] TeCTH, 110 BUKOPUCTOBYBAJIUCS Ha MiKHAPOIHIH OJTiM-
rmayi.

Ne | Koudirypamis | OuikyBana Biamosiab
00ABAB Hemae poss’sasky
OABAOBAB HexopexTme
OOABABABAB Poss’s30k 3 4 x0miB
ABBAOOABAB Posp’saz0k 3 3 xomiB

Pozain 19. CPCP’1990

19.1 3aBgaHHs IIEPINIOTro TYpPY

=W N =

19.1.1 «T'pa 14»

Hanauti, 3a anasioriero 3 Bigomoro rpoto «II'srHa iisire», 6ygeMo Ha3uBaTH 9u-
cJIa, M0 MICTAThCS y KJUTHHKAX, (imkamu. [Ipo MOpoxKHIO KIITHHKY OyIeMo
TOBOPUTH, IO B Hill MICTUTBCS «IIOPOXKHST> (DIlIKA.

yist mogaTKy PO3B’S2KEMO 3aJady 31 CIPOIIEHUM MIPABUJIOM II€PEMIilIeHHs.
Hexait mo3BossieTbest 0OMiH MizK CyCimHIMI KJIITHHKAMI HE3aJIEXKHO Bif TOTO,
3aitnaTi Bonn un Hi. PeasizyeMo MyHKTH 3aBIaHHS MPHU IHOMY TpaBmi. Ko
MU 1ie 3pOOKUMO, TO TOTIM 3aJIUIMIUTHCA TIIBKU JIOJATH JIOTIKY BpaxXyBaHHS I1e-
peMitensst GimoK dyepes mopoxKHi KiaiTuaku. ¥ mMacubl A dikcyemo micis pos-
ranryBaiHs Beix ¢imok, rak, axmo A[2,3] = 10, To dimka 3 nomepom 10 mi-
CTUTHCS y JIDYTOMY PsJIKY iy Tperbomy crosiiii. CTOBII HyMepyIOThCs 3J11Ba
[IPABOPY Y, PAIKHA — 3rOPU JOHUIY.

BarajibHa JIOTIKa 3BOJIUTHCS B [IbOMY BHIIQJIKY JIO OJHOIO PsiJIKA: KOXKHY 3
14 dimok BCTAHOBUTH Ha CBOE MICIIE.

IMosunaunmo vepes (X,Y') KoopauHATH KIITUHKY, ¥ sKifi MicTHTbCs dimmka
3 HomepoM N, a depes (P, Py) — wicIe, e BOHa MOBHHHA MicTuTHCS (pHC. 2).

Ha puc. 2 Bumiseno nmurax mepemimenns (imkum Ha c¢Boe micre. Bin ckia-
JIAEThCs 3 OKpeMHX KpOKiB: nepemicturu dimky N i3 kuitkn (X,Y) y xiiTky
(X + D,,Y + D,); BuBecTr TaGIUIIO N0 IEPEMIeHHs i M/ MepeMileHHs.
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1 2 3 4
1
(Px,Py)
-
A
3
XY
4 ~ (X.Y)
Mauj. 19.1:

I B miytomy moBHE TIEpEMINEHHS PEATIi3yEThCs HACTYITHUM YMHOM:

O6uncimoemo P, 1 Py: Py := (N — l)mod4 + 1; P, := (N — l)mod4 + 1;

Buaxomumo B rtabmuni kiaitubky (X,Y) 3 dimkoio ND, = Sgn(P, —
X);D, :=Sgn(P, —Y);

Hoku X <> P,, nepemimaru dbimky N i3 wuituaku (X,Y) y kiiruaky
(X + D,,Y); Hokn Y <> P,, nepemimaru bimky N i3 xnitomkn (X,Y) y
kmtuaky (X,Y + D,).

Takum guHOM, 9KOM HE OyJIO MOPOXKHIX KJAITHHOK, TOOTO MPABUIO MTEPEMi-
IEHHsT 3BOAUIOCS 0 OOMIHY 3HAYEHDb Y CYCIAHIX KIITHUHKAX, TO 3aBAAHHSA OYII0
6 BukoHano. [lepeiiemMo /10 MOJAJIBIIOro po3riisLy 3apiaanHs. Orxke, € JBl 10-
POXKHI KJITHHKY, 1 IepeMilineHHst (BIlllKu HA CBOE MICIle MOXKJIMBO TLIBKHU Yepe3
MTOPOXKHIO KMTUHKY. [71es1 pO3B’a3Ky B IIbOMY BHUITQJIKY JOCHATEL TpocTa. llepesn
KOKHIM XOZOM Ha muisixy i3 kmrusku (X,Y) y ximirtusky (P, P,) meobxinmo
CTaBUTH TTOPOXKHIO (PimKy. Koopanaaru mopoKHBOT (MIMKKM MO3HATNMO Tepe3
(Sz, Sy). Ilpu upomy BuGupaemo Haiibaumxkay no kuituuku (X, Y') nopoxuio di-
Ky, KpiM ocobsmmBux Bunaakis. Ha sike miciie craButu nopoxkaio dimky? e
kJriTuEKa 3 Koopauuaramu (X +D,,Y') npu nepemimenti mo oci X i (X,Y +D,)
pu nepemimntendi o oci Y. IIporemypa nmepemitmerss mpu mMboMy HE3HATHO 3Mi-
ouThesd. HeobxiHo MOMIHATH MiCIsiMM TTOPOXKHIO (DIIKy i PIMmKy 3 HOMEpOM
N, a TakoXK 3amaM’siTaTd HOBe Micile MOpOoxKHBOI (dimku. Kpim Toro, dymgemo
JIOTPUMYBATHUCST HACTYITHIX 0OMEXKEeHb, 1110 CIPOILYOTh JIOTIKY pO3MilieHHst (i-
IOK: TO-Tepiie, (imky 3 HomepoMm N, siky MU BCTaHOBJIIOEMO Ha CBOE MICIIE,
IpY TIePEMIITEHH] MTOPOXKHBOI (DIMKKM TepeMinaT He JT03BOJISIETHCS; TO-IPyTe,
pamire BCTAHOBJIEH] Ha CBOI MicIisg (DIMKM OIIbITe «TOPKATH» HE MOXKHA.

O/iHe 3 OCHOBHUX IUTaHb, [0 BUHUKAE IIPU PO3B’sSI3yBaHHI 3aJ1a4i: HABIIIO
1Bl mopozkHi dimku? Biamosiabs Ha HHOIO JAIOTh OCOOJIMBI BUIAJIKH y PO3Mi-
menni dimok. Hexait na csoemy wmicri micrarbea dimim 3 mHomepamu 1, 2, 3
puc. 19.2-19.4. Yepra 3a ¢imkoro 3 Homepom 4. [Ipu nepemimnienni dimru 4 mu
JIOMOBUJIUCST «He TopKaTuy (imku 3 HoMepamu 1, 2, 3. Hami aii. I[Tomimaemo B
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10237 112(3]0 11230
8 | 12|10 | 14 8 [12| 14| 7 8127 |0
— —

6 (11| 0|4 6 11|10 4 6 | 11|14 | 4
513|009 513|009 5 13[10] 9
Mas. 19.2: )

11234 112]3]4 112 |3]4
506|710 56 (7|0 56 (7|0
— —_— —
1|0 |12]13 11213 | 10 1213 ] 0 |10
0|9 |8 |14 0| 9|84 1|98 |14
Mas. 19.3: )
11234 11234 112 |3]4
506|710 5(6|7 |8 5(6 |78
— —_— —
9|0 |14|o0 9 |13]14 |0 9 | 13|14 |10
12 [ 13|11 ] 10 0 |12] 11|10 0|0 |12]11
Mauj. 19.4:

kiituaky (1, 4) nopoxuio dimky (puc. 19.2), a noriM 3BUYARHIM YHHOM <ZKe-
HeMo» (pImKy 3 HoMepoM 4 Ha CBOE MicCIle, YCTAHOBJIIOIOUHN KOKHOTO Pa3y MMepe
Hero inmry nopoxuio dimky (puc. 19.2). Kouisiii He Bunukae, Tomy mo € jasi
MOpOKHI (BimKK i 0jHa 3 HUX 3HAXOAUTHCS HA TOMY MICIH, KyJId MH ITOBUHHI
nocraBuTu Gimky 3 HoMepoMm 4. AnajoriuHa curyaris 3 ¢imkor 8: dimku 1,
2, 3,4, 5,6, 7 Bxxe MicrarTbcs Ha cBOIX Micigx (puc. 19.3). o6 peasizysaru
1o izero mrs dimok 3 nomepanvu 13 i 14, dimky 13 HeoOXiIHO BCTAHOBIIIOBATH
Ha cBoe Micre nicis dimku 9 (puc. 19.4), a dimky 14 — nicaa dimku 10. Tomy
dimku 6y1eM0 BCTAHOBJIIOBATU B HACTYIIHOMY mopsiaky: 1, 2, 3,4, 5,6, 7, 8, 9,
13, 10, 14, 11, 12.

B ocobmuBomy Bumnaaky — juia dimoxk 4, 8, 13, 14 — meobXinHo crioyaTrky
BCTAHOBUTH OJHY 3 OPOXKHIX (imok B kmituuky (P, Py). Ilicis nporo noxais-
ma pobora 3 i€ (PIIKOIO HIYMM He BiAPI3HIETHCS BiJ BCTAHOBJIEHHS (DIIIOK 3
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inmumu HoMepamu. urst dimok 4, 8 cnodaTKy mepeMintyeMo HOPOXKHIO (himKy
o oci X, morim 1o oci Y; s dimok 13, 14 — mo oci Y, morim 1o oci X, Tum
caMUM paHilie BCTAHOBJIEHI Ha CBOI MicIlsd (DIIIKM He 3a4ilTaloThCs.

VYV 3arajJbHOMY BHUIAJIKy [IPU KOXKHOMY Iiepemimtenti (illku, mo BCTAHOB-
JIFOETHCSI, HaM HeOOXiJHO BUOWpPATH OJHY 3 JBOX HOPOXKHIX (dimok. Byaemo
BHOMpATH Ty 3 HHX, JJId IIePEMIIIeHHs] sIKOl Ha IOTpiOHe Micie HeoOXiaHA
HafiMeHIIIa KiJIbKICTh XOMiB. UMCJIO XOIIB JJIsI HMepeMIIeHHs MOPOXKHBOI ]di-
wky i3 kuiruakyu (27,y;) B KITUHKY (Z2,Y2) MOXKHA OLIHUTU 3HU3Y BUPA3OM
Abs(x; — x2) + Abs(y; — y2). B «ocobiuBux» BunagKax HeOOXiHA KIIbKICTH X0O-
JIiB He JIOPIBHIOE TIiif OIMiHII, & OiybIne 3a Hel Ha 2 abo 4. I1i Buna xu BUHUKAIOTH
Jepes Te, M0 IIPU [ePEMIIeHH] TTOPOXKHBOT (DIIlIKK MU HE MAaEMO MpaBa <TOPKa-
TU» (PIMIKHU, M0 BCTAHOBJIEH] paHilre i BCTAaHOBJIIOIOTHCs 3apa3. Ha mpukiiaiax
BOHM NOKazaHi Ha puc. 19.5 (nepemimenns mo oci X) i ua puc. 19.6-19.8 (mepe-
Minenns 1o oci Y'). 3BepHiTh yBary Ha pyX IHOPOKHIX (DIIIOK y IUX IPUKJIAIAX.

1 2 3 4 1 2 3 4
7 114 (12| 6 7 |14 (12| 6
10| 5 0 |13 10| 5 8 | 13
11 9 8 0 11 0 9 0
Maut. 19.5:
1 2 3 4 1 2 3 4
5114 (10| 7 5 (14 (10| 7
0 6 9 | 11 8 6 0|11
8 1413 ]| 0 14 113 | 9 0

Mau. 19.6:
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1 2 3 4 1 2 3 4
5114 (10| 7 5 (14 (10| 7
8 6 9 |11 8 6 9 [ 11
0 [14]13] 0 14113 | 0 0
Mau. 19.7:
1 5 7 3 1 5 7 3
4 2 6 | 14 4 2 0|14
131 0 | 11 9 13 | 11 6 9
12110 | 8 0 12110 | 8 0
Maut. 19.8:

19.2 3aBgaHHsI IPYyroro Typy

19.2.1 «Kaprunna ransepesi»

IIepmi aBa myukTu 3asaanms. [lixpaxyemo amst koxxuoro J Bix 0 mo EndTime —
1 B estlementi macuBy time[J] KUIbKICTb CTOPOXKIB, fKi 3HAXOIATHCS y TaJepel B
upomixok uacy [J, J + 1]. dxmo g sikoroch 3uavenns J 1x Gliblie 1BOX, TO
sanucysatu B time[J] 6yaemo Tinbkn sBifiky. Ilicisi 3all0BHEHHsI MacuBy time
Ma€MO:

0, SIKIO B MOMEHT 4acy j B rajepel HEMae »KOJIHOTO CTOPOXKa;
timelj] = 1, {KIO B MOMEHT Yacy j B rajepel 4eprye OJiuH CTOPOXK;
2, AKIIO B MOMEHT Yacy j B rajiepel 4eprye JiBa i OijbIile CTOpPOXKiB.

Hami B MacuBi time € BuXigHuMu ST O/lep>KaHHsI BiIIOBIII Ha mepiie 3aB-
JaHHs 1 (pOpMyBaHHsI IHTEPBAJIB Yacy 3 HEJ0CTaTHBOK 0X0poHoto. 111 iHTepBam
dikeyrorbest B Macusi NoGuard : Array[l..N,1..3]0 f Integer. ¥ Ko:KHOMY psiji-
Ky MaCHUBY 3allUCYEThCH MOYATKOBUI Yac, KIHIEBHUI Yac 1 KLIBKICTh CTOPOXKIB,
o 4yepryiors (0 a6o 1). pukmnan: EndTime = 5, kiibkicrs cropoxis N = 6;
IHTepBaJIM YePryBaHb:

(0,1),(0,1),(3,4),(3,4),(3,5),(0,2)
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Macwus time Oyme MaTH BUTJISIT:

T J0[1[2]3
Time[J] [2 1|0 |21

a macuB NoGuard 6yae Burssinaru rak (rabuaung 3, iveparis 1):

Homep | N | ITouarkosuit | Kinnesuit | KijbKicTb cTOpOXKiB,
iTeparil qac qac IO YePryioTh

1 1 1 2 1

1 2 2 3 0

1 3 4 ) 1

2 1 2 3 1

2 2 4 ) 1

3 1 4 5 1

Jsist 3aBepIrentsi BUKOHAHHS JPYTOro IIyHKTY 3aBJAHHSA 3aJIUIIAETHCH BU-
BeCTH 3HaYeHHs ejieMeHTiB MacuBy NoGuard.

Tperiit myukT 3aganng. Hexait BBeieHo TpUBAJIICTD YepryBaHHs, piBHy 2.
Posriisinemo wam npuksiagn. [lpu nepuriii iteparil macus NoGuard mae HaBe-
Jlenuit Buie B J{os:aMo ogHOrO cropoxka 3 iHTepBasioM deprysanss (1, 3) i
nicig uporo 3uoBy cdopmyemo macus NoGuard (tabmuug 3, ivepamnis 2). Ipu-
fiMaemMo Ha poGOTY 1€ OJHOIO CTOPOZKA 3 IHTepBaJIOM UepryBanis (2, 4) 1 3HOBY
nepeBipseMo jocrarHicTb oxoponu (rabsumig 3, irepamnis 3). Tak gk i pamimie
€ iIHTepBaJ 3 HEJIOCTATHHOIO OXOPOHOIO, TO JOJAEMO HACTYITHOI'O CTOPOXKA, HOro
inTepsas yeprysanua — (3, 5). Iicis nporo B 6y1b-AKHl MOMEHT 9acy B rajepel
3HAXOJUTHCsI HE MEHIIe JBOX CTOPOXKIB.

YerpepTuil MyHKT 3aBIaHbsd. aes po3B’sa3Ky HoIATac B pO3OUBINT MHOMKH-
HI IepryBaHb CTOPOXKIB Ha JIBi IMIMHOXKHUHI TaK, MO0 CyMa YaciB depryBaHb
CTOPOXKIB y KOXKHIM i3 miaMHOKUH Oysra Oiibine adbo mgopisHoBama Endlime.
Ou4eBUIHO, MO JOCUTH BHAWTU OJHY IiJIMHOXKUHY, APYTY OTPHUMYEMO IOIOB-
HEHHSIM JI0 BCi€l MHOXKHUHU 4YepryBaHb CTOPOXKIB. 3HAXO/2KEHHsI PO3OUBKH MO-
2KJIMBO TIJIBKA B TOMY BHIIAJIKY, SKIIO CyMa 4YaciB 4epryBaHb BCIX CTOPOXKIB
(Sum) Ginbie abo gopisuioe 2 x EndTime. Ilpu npomy cyma dacis depry-
BaHb CTOPOXKIB 3 nepuiol HiAMHOXKUHU (cnt) NOBUHHA 3aJI0BOJIBHITH YMOBI
EndTime < cnt < Sum — EndTime. Inakiie cropoxka 3 Jpyroil miaIMHOXKU-
HU He 3MOXKYTb 3abe3rnednTn HeOOXigHOI oxopoHu rajepel. Ilpu 3HaxomKeHHI
po30uBKHY rpadik YepryBaHHsI CTOPOXKIB 3 KOXKHOT I IMHOYKUHU CKJIQJIAETHCS 38
[IPUHITAIIOM: «IIEPIINil 3aKiHYIy€e YePryBaHHs, APYTUil TOUYNHAE YEPIYBATH».

ITaruit nynkr 3aBuanig (po3B’d30K jid HeBeJUKUX 3Hadedb N ). Posris-
JIAEMO BCLISKI IIepeMileHHsT Jacy depryBaHHs OJHOTO CTOPOXKa (CIIOYaTKY Mep-
[IOrO, TIOTIM JIPYTOro i T.J1.) 1 HAMAraeMocsl «3aJIaTaTh Jipu» Y PO3KIa . Ko
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e He BJAETHCS, TO MEPEXOINMO 0 «JIBOETEMEHTHUX» IMepeMilienb, TOOTO Te-
peMilleHb 4YaciB 4epryBaHb sIKUXOCh JBOX 3 HamuX [N CTOPOXKIB, a MOTIM 0
«TpHUeJIeMEHTHUX», 1 Tak jaji j10 «IN-eJleMeHTHUX», IIOKKU He Oyje 3HailJeHO
IIPABUJILHUAI PO3KJIAL.

Orxke, onHa 3 migzagad — Ie PeHepallist k-eJIeMEeHTHHUX IJAMHOXKUH NN-
eJleMeHTHOl MHOXKUHN. Boma mobpe Bimoma i He Bumarae po3’sicHenb. pyra —
repebip BCiX MOXKJIMBHUX CIHOCODIB «3aTUKAHHS JIip» Y PO3KJIAJL 328 JIOMOMOTOIO
CTOPOZKIB 3 OGPAHOI MiJIMHOKHMHM. [i po3B’s130K — MOuiKaIls TYHKTY B) 3a-
Jadi.

Pozain 20. I'peniss’1991
20.1 3aBaaHHA HEPIIOrO TYpPYy

20.1.1 <«Marpunsa»

B ocnosi po3p’sa3ky 3amadi me:kuTh mepedip 3 mosepHenuam. Ha KoKHOMY Kpo-
Il IIJISIXOM IOCJIJIOBHOI'O BUKOPUCTAHHS IIPEJCTABIEHIX IPABIJI BU3HAYAETHCS
MOXKJIMBICTH PO3MIIIEHHSI HACTYITHOI'O HOMEpPa y HEe3alHSITUX MO3UIIAX MaTpU-
ui. Ilporiec 3akiHUyeThCs, SIKINO BIAETHCS MATPUIO 3AIIOBHUTHU MOBHICTIO abo
2KOTHE 3 TPABUJI He MOXKe Oy TH BUKOPUCTAHO I 3allOBHEHHS TaduI. B ocramn-
HBOMY BHUIAQJIKY 3MIHIOETHCSI TTOCTIOBHICTS BHOOPY TPABUJI i IPOIEC TTOBTOPIO-
€Tbesl. SIKINO 1pu BUKOHAHHI 3aBlaHHs A) JI0CTATHHO BUSHAYUTU TLILKU OJMH
crioci6 mymeparii Tabauil g 3a/aH0l cTapToBOl 103ullil, TO B 3aBnaHni B)
HEOOX1/IHO BU3HAYUTU BCl MOYKJIUBI BapiaHTH.

ITepesipka 3aBnanusa A) 31fCHIOBAJIACH MUISXOM BI3yaJbHOIO KOHTPOJIO
pPe3yJIbTaTiB 3aIIOBHEHHST MATPUIILI.

[Mpasuibhi Biaosial misa 3asganns B) macrynni (HaBeJeHO CTapTOBA TOUKA
i KlIbKiCcTh BapiaHTIB):

(1,1) — 552; (1,2) — 548; (1,3) — b2;
(1,4) — 548; (1,5) — 552; (2, 2) — 412;
(2,3) — 400; (2,4) — 412; (2, 5) — 548;
(3,3) —352; (3,4) —400; (3,5) — 552;
(4,4) — 412; (4,5) — 548; (5,5) — 552
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20.2 3aBaaHHA APYTOTro TYpy

20.2.1 «S-repmn»

[Tpu BukoHaHHI 3aBaHHs | HEOOXIIHO 3BEPHYTHU yBary Ha paBuio GopMyBaH-
Hsl S-TepMiB. 30KpeMa, y BIIIOBIIHOCTI 3 BU3HAYEHHSIM ITOC/I0OBHICTD SSS He €
S-tepmom. Jyist n = 1 KiJIbKICTh MOXKJIMBUX T€PMIB JopiBHIOE 1, n = 2 — 1, mjis
n=3—2,qman=4—5 man=5—14, an =8 — 429, qna n = 10 —
4862.

Y SKOCTI CTPYKTYpH JAHUX JjIs BHYTPIIIHBOTO MPEJCTABICHHS S-TEPMIB
(muB. 3aBganHs 2) MoxKke OyTH BUKOPUCTAHO 200 3B A3aHUil CIIUCOK abo JBiiikoBe
nepeso. Hanpukiiam, mist S-tepma

(((8(88)) ((S8)8)) ((88) (88)))

Jinifinmit cuncok moxke matu Bug, -3 —1—-0—-2—-0—-0—-2—-0—1—
0 — nil.

[Tpu Bukonauui 3aBanas 4 HEOOXITHO YITKO 3PO3YMITH IMOHSITTS «HEHOPMar~
JlizoBaHuity S-repM. 30KpeMa, FKIIO JI0 BUXITHOTO S-TepMa HEMOYKHA 3aCTOCY Ba~
TH IPOIEYPY PEAYKILil, TO TaKWii S-TepM He BBAYKAETHCS «HEHOPMAJII30BAHIM».
dAximo 3agano0 S-TepM BHLY

((((88)(88))8) (83))

TO B pE3yJIbTaTi BUKOPUCTAHHS IIPOTIELyPY HOPMaJI3allil OTPUMAEMO MOC/IiI0B-
HICTH S-TepMiB:

(((88) ((88)8)) (88)) —((8(88)) (((88)8))SS)))
—((8(88)) ((5(88)) (s(88))))

Y Toit xe yac nopmaJizaris S-tepma ((((SS)S) ((88)S)) ((8S)S)) micasa 30
KPOKIB He 3aKiHUYNTHCsI, TOMY TaKuil S-TepM OyIeMO BBayKaATH «HEHOPMAJIi30Ba~
HUM>».

Jlist mepeBipKy MpaBUILHOCTI BUKOHAHHS 3aBJAHHS 5 MOYKHA CKOPUCTATHUCS
HACTYITHOIO TabJIAIIEIO:

n | Kimbkicts S-tepMmip | KinbKicTh «HeHOpMAaJi30BAHUX» S-TePMiB
1 1 0

2 1 0

3 2 0

4 5 0

5 14 0

6 42 0

7 132 2

8 429 41

9 1430 276
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Poznis 21. Himeuunna’1992

21.1 3aBaaHHYA NepHIOrO TYPY

21.1.1 «OctpoBu y mopi»

BamnpononoBaHa 3aja9a € KombinaTopuoo. OCHOBHA i71est aJITOPUTMY PO3B’ST3aH-
H4 3aJ1a41 TOJIATAE Y TTOCIJOBHOMY 3aIlIOBHEHHI KapT, IIPEJICTABJICHUX Y BUTJISAI]
MaTpuiib N X N, 3a KOJIOBOK iH(MOPMAIIIE IPO PO3TAILYBAHHSI OCTPOBIB Y I'0-
PU30HTAJISIX 3 IIOJAIBIIOI0 IIEPEBIPKOIO Ha, BiAIOBIAHICTE iHOpMAIIiTl Ipo po3Ta-
[IIyBAHHS OCTPOBIB 10 BEPTUKAJISIX. ¥ 3araJibHOMY BUIAJIKY POOOTA AJITOPUTMY
MTOBUHHA 3aKiHIyBATHUCHA, KOJIH Oy/IyTh OOYIOBaHI BCl JOMyCTUMI KapTH.

Haiikpamum criocobom peastizaliil 1[boro ajaropurmy € mnepebip 3 moBepHEeH-
HsIM, KU MOYXKHA IIPEJCTABUTH Y BUIVIAIL JAepeBa momyky. Ha meprmomy piBmi
IHOTO JiepeBa (GOPMYIOTHCS BUIMEHA3BAHI MATPHUIL, TEPII PIIKM AKUX Biamo-
BiAIOTH KOJIOBI iH(OpPMAIT PO PO3TAIIYBAHHSI OCTPOBIB Y TOPU30HTAJISIX 1 HE
cymepedaTb KOJOBiit iHOpMAIHl PO pO3TAIyBaHHS OCTPOBIB Y BEPTUKAJIAX.
Ha apyromy piBHI oTpuMaHi BHUINE MATPUI JOBU3HAYAIOTHLCA JIPYTUM PTKOM
Ha OCHOBI KOJI0BOI iHndopMariili mpo JApyry FOPU30HTAD, TPHIOMY BOHU TAKOXK
He MMOBUHHI cyrepednTn indopMaIiil po poO3TAITyBAHHS OCTPOBIB y BEPTUKAJIAX.
[IpomoBxkytotn 1ieit mporec aaJai, Ha HUKHBOMY PiBHI OTPHMAaEMO MTOBHICTIO 3a-
ITOBHEHI MATPUII, IO BiMOBITAIOTH MTyKAHUM KapTaM.

IIpu peasizarmii mepebopy 3 TOBEpHEHHSM 3/iHCHIOETHCA OOXiT 1epeBa
PO3B’sI3KiB y IJIMOMHY, BiJICIKAIOYM Ti I'iJIKH, siKi cylepedarh BUXIJIHINA KOIOBIH
indopmarii. Ile mo3BoJisie 3HAUHO CKOpOTUTH 00’€M IIepebopy, Tak K Oe3rry-
3710 HA AKOMYCH €Talll JOCTPOIOBATU KapTy, AKINO iHpOpMAaIlis B MOIATKOBUX
psIIKaX MATPWUIN, Ky 3aIOBHIOEMO, MPOTUPIYATL iH(OpPMAIl PO OCTPOBU Y
BEPTUKAJISAX.

BaxknauBo BimsuatnTH, Mo Tpu KOPEKTHUX BXIJTHUX JTaHUX ICHYE He €TUHUit
po3B’a30k. Kpim Toro, Heobximno BUAiIUTH BUMIAIKT, KOJIH BiICYy THICTH pO3B 13-
Ky MOKe OyTu BU3HAUYEHA HE B Pe3y/bTaTi POOOTH OIUCAHOIO BUIIE aJI'OPUTMY,
a B pe3y/IbTaTi aHA/I3y BXIIHUX JIAHUX. 30KPEMa, TAKUMU BUIAJIKAMU €:

® TIEPEBUINECHHS B PAJIKY CyMH CHMBOJIB * po3Mipy citku N;

e DIBHICTH CyMU KOJIIB TPHOX I'PYII OCTPOBIB y psijiKy 3HadenHio (N — 1), mo
BU3HAYAE BIJICYTHICTH MICId ¥ PAJKY JJIsl PO3IIJIOBUX IIPOOIIIB;

® BiJIMiHHICTH CYMH BCiX KOJIiB IO PSJIKAM BiJl CyMU BCIX KOJIB IO CTOBITYH-
KaM.
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Takum amHOM 3a/1a9a BiIHOCUTHLCS 10 KJIACY MEPEINCIIOBAILHIX KOMOiHa-
TOPHUX 33/1a4.

21.2 3aBaaHHY APYroro Typy

21.2.1 <«Auabmoi”gicTu»

Bajada 3a CBOIM XapaKTepOM € ONTUMI3aIiiiHO0. 3PO3yMLiJIO, IO ONTUMAJIb-
HUN PO3B’SI30K MOYKHA OTPUMATH y IHOMY BUIIQJKY TIJbKU IIJISIXOM IIOBHOI'O
epebopy BCIX JIONMYyCTUMHUX PO3KJIAJIB CXO/KEeHHS ajbiinictis. OgHak crupobu
pO3B’sa3aTH 3a/1a9y TaKUM CIIOCOOOM HaBiTH JI/IsT BKA3aHWX B yMOBI iHTepBaJIiB
3Mian BesimarH N 1 P He MOXKYTb IPUBECTH 0 0aKAHOTO pPE3yJIbTary, Y 9o-
My 9UTad MOXKE CaM BIIEBHUTHCH ILIIXOM HECKJIAJIHUX OIIHOK, TaK dK 331a9a
€ N'P-noBHoI0. €IMHUM IILISXOM € CKOPOUYEHHsI IOBHOTO IepeGopy Ha OCHOBi
BUKOPUCTAHHSI CIIPUHHATHUX €BPICTUK. 30KpeMa, TaKi eBPICTUKU MOXKYTh Oy/Iy-
BATHCH, BUXOAIN 3 HACTYIHUX TBEP/2KEHD, [0 BUILINBAIOTH 3 YMOBH 3a/adi:

® BCPIIMHU ITOBUHEH JOCAITH JINIIE OJUH aJII)HiHiCT;

e KOYKEH aJIbIIHICT MOBUHEH Ha CTApPTI B3ATU PecypciB sikomora Oinmbime i
mmepeiaTu Te, Mo oMy He MOTPiOHO, TKOMOTa, PAHIIIE;

® HAWOLIBIN IMOBIpHUME JIJTsT BKJIIOYUEHHS B TPYITY CXO/ZKEHHS € aJbIIHICTH,
3/IaTHI OIMYCTUTHUCH 1 TiJIHATUCS TKOMOTa, BUIIIE.

Bazkuso 1iTko chopmMysrioBaTu TBEP/KEHHSI, HA OCHOBI SIKIX MOYKHA 00Me-
KUTH MOBHUI miepedip. /o Toro kK HeoOXiaHO BiBHAYUTH, MO BiJICYTHICTH MO-
2KJIMBOCT1 CXOIKEHHS y JIedKAX BUIAIKAX MOXKHA BH3HAYUTUA HA OCHOBI JIOTi-
YHOTO aHAMI3y BXiguux nannx. Hanpukiiam, e crupaBeinBo i BULIAIKY, KON
JUIsl YKOJHOTO aJibliiHicTa He Bukonyerhes ymosa S(j)/C(j) > N . Ilo crocye-
thest ymosu S(j) > C(j) , To crpaBeIMBiCTh i1 HOBMHHA BCTAHOBJIIOBATHCS IIPU
IepeBipIll JIaHNX Ha KOPEKTHICTh.

Posain 22. Aprentuna’1993

22.1 3aBaaHHYA ONepHIOTO TYPY

22.1.1 «Bbycn»

Lnest po3p’si3ky mocuthb mpocta. HeoOXimHO mepeBipuTu BCi MOXKJIMBI TOYKH PO3-
PUBY 1 JijIst KOYKHOI TOYKHU PO3PUBY BU3HAYUTHU KiJIbKICTH OYCHHOK, IO 3HIMAKOTh.
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Y cumBosbHoMy Macusi A : Array[l..3 « N|O fChar 6ynemo 36epiratu oTpoe-
Hy KOH(]irypariro Hamucra. 1le j1omoMoxe yHUKHYTH TPY/IHOIIIB IIPU IePeX0/Ii
Jepes TOUKY «CKJIelikuy» Oyc, TobTo Bix Oycuaku N j1o Oycunku 1 i HaBIakn.

PosrisgaemMo ToUKy po3puBy, pO3TAIIOBAHY MiXK OyCHMHKaMN 3 HOMepaMmu k
ik+1( <k < N)abo mix oycuakamu N 1 1 (kK = N), i 6yaemo BBaxKaTH
1 = k + N. Bisbmemo i-nii enemenT macuBy A 1 OyzeMo pyXaTucs Bij HbOIO
BJIBO, «3HIMaOuM» OyCHHKHW, JIOTH, IIOKH Iie MOXKJIuBO. IloTiM, aHajorivHIM
quHOM, OynemMo pyxarucs Bij eaementa (i + 1) Bupapo. Ckiasimm KijbkicTb
OYCHHOK, «3HITHX» MPHU PYCi BJIIBO, 1 KITbKICTH OYCHHOK, «3HATHUX» IIPHU PYCi
BIIPABO, MU OJIEPKUMO 3arajbHy KiIbKiCTh OYCHHOK, IO 3HIMAIOTH, I JAHOT
TOYKU PO3PUBY.

Posriisinemo, oHak, HACTYITHAN BUPOJPKEHUIT BUIIAI0K OyC: KOJIU B HUX 30B-
ciM HeMae abo YepBOHUX, a0 OJIAKUTHUX OyCUHOK. Y IIHOMY BUIIQJIKY 3 HAMUCTA
MOYKHA 3HATU BCl OyCUHKHT i He0OXiTHO TTepedanT AKui-HeOy b «bap’epy» st
maroro npocyBanas. [lum «bap’epomy, HaAIPUKIIAT, MOXKE CIYKUTH ITEPEBipKa
TOTO, 0 HOMED eJIeMEeHTa MacuBy A, SKWil TepeBipsSeThCsl, HAJEKUTD JHAla30-
Hy [i — N +1..i + N — ], Tromy 1mo Buxiz i3 1poro jianasoHy came ii o3Hauae
«BUPOJZKEHICTH» OyC.

Hacrynmnit Bukmk pexkypcuBHOI (DYHKINI BUPINIye 3aady ITApaxyHKy
KLIBKOCTI OYCHHOK, IO 3HIMAIOTH, J/IsT TOYKH PO3PHUBY, IO BiANOBimae duciy
k : Kinbkicrb-6ycunok := Number(k+ N, —1,/ w')+ Number(k+N+1,+1,/w").

Y BULIQJIKY «BUPOJKEHHIT» OyC KiTbKicTh-OycnHoK Oyjie piBHOIO 2 % N — 1,
i el BUIIA/IOK BAPTO PO3TJIAHYTHA OKPEMO.

B ocnosHiit mporpami 3a/aeThes Jmire 3HaNTH MaKCUMaIbHy KiTbKICTh Oy-
CUHOK, 1[0 3HIMAIOTh, IIPU PI3HUX 3HAUYEHHSX .

22.1.2 «Kommoauii»

Beesemo marpumo A, enement Ali,j] sikoi o3Havae, CKuIbKOMa BijcoTKamMu
akIiil komnauil j Bosiogie (6e3nocepeHbo) KoMIania i. AJropurM po3s’s3aH-
Hel 330241 OUYEBUJIHUIN: JIJI BCIX KOMITAHIN ¢ MyKA€MO KOMIAHIT, KOHTPOJHOBAHI
KOMIIQHIEIO 7.

st po3risinyTol Komuawii ¢ eslemenT MacuBy B[j] o3nauae, ckijibKoMa Bij-
COTKAMU aKI[ii KOMIIaHIl j BOJIO/iE€ KOMITaHisI i Oe31ocepeiHbo, abo Yepe3 KOH-
TPOJILOBaHI HEIO KOMITaHil. K TijbKu 11eit BijcoToK mepeButiiuTh H0, KOMIIaHist

3ayBaKuMo, 10 BiJHOIIEHHs] KOHTPOJIIOBAHHS PedIIeKCUBHO (TOOTO KOXKHA
KOMIIaHIsl KOHTPOJIIOE caMa ¢ebe) I TpaH3uTUBHO (TOOTO 3 TOro, 1o A KOHTPOJIIOE
B i B kourpoutoe C, suimsae, mo A kourposoe C).
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22.1.3 «lIpasMOKyTHUKW»

Bajaua BUPILNIYETHCs, SAKINO Oy/1e 3HANIeHO pillleHHs 3a/1a9i 00OYMC/IeHHs ILIOIT]
OJITHOKOJILOPOBOT (hirypu, CKIaJIEHOT i3 NPIMOKYTHHUKIB, 1110 MalOTh X04a O OJHY
CHIJIBHY TOYKY.

CropucTaeMocst i/1e€0 po3B’sI3aHHs 339l PO TPOXO/IKEHHST JIaOIpUHTY.
O6unceHnst WO I'PYHTYETHCsT HA 00XO/I B TJINOUHY:

e [lounemo 00Xi/1 3 TOBLIBHOI KJIITHHKY HAIIOL (DirypH, y JHUMIBHUK ILJIOII
3aneceMo

e [lorpanmusim B OyIb-9Ky KIITHHKY, 301IbIIMO JIUMILHAK TLIOM Ha 1,
IMO3HAYMUMO ITI0 KJIITHHKY, 1 ITPOAHAJIIZYEMO 110 Yep3i BCl CYCi/THI K THHKHA,
SIKI I1e He MMO3HAYEeH] i TAKOXK HaJiexkaThb (Pirypi.

22.2 3aBIaHHA APYIroro Typy

22.2.1 «Kanaaceki aBiajiHii»

IIpu po3s’s3yBanmi 1i€l 3amadi HaM Oy/Ie 3pyIHIIIE BBAXKATH, IO MiCTa ITPOHY-
MepOBaHi y 3BOPOTHOMY MOPSIIKY: 31 cxojty Ha 3axin. Hexait C1, ..., Cy — 3agani
wmicta. Posrsmemo ciogarky 6i1bim mpocTe 3aBmanns. Hexait mam moTpidbno mo-
rpamutu 3 Micta C y micto Cy, PyXamduch TLIBKU HA 3aXij] 1 BiABIIaBIm npu
[[bOMY MaKCHMAJILHO MOXKJIUBE YHCJIO MICT.

s 3amaga mMoxke OyTH BUPileHa METOIOM JIUHAMIYHOIO IIPOTPAMYBaHHS:
nocaifoBuo i ¢ = 1,2, ..., N 6yaemo 3naxoauru ducia D[i| — kijabKicTs micT
y HaiikpaioMmy mapripyTi i3 Cp B C; abo —o00, gKINO HEMAE YKOIHOI'O TaKO-
ro mMapmpyty. IIpun obunciaenni D[i](i > l) MU KOPUCTYEMOCS THM, 10 IHCJIA
DI, ..., D[i — ] Bxe Bigomi.

Hexait Q; - mHOXKUHA HOMEpIB MicT, po3ramoBaHux Ha cxij Big micra Cj,
TaKWX, [0 MAIOTh 3 HUM I[psiMe MOBiTpsiHe criojtyderts. OYeBUIHO, 0 B 6Yy/1b-
sSIKOMY MapiipyTi, mo 38’sa3ye C1 1 C;, HOMep IepejoCTaHHBOrO MicTa 30008 s
3aHAN HaJIEXKATH MHOXKHUHI ();. ¥ CHIIy I[bOIO BHKOHYIOTHCS HACTYIIHI piBHOCTI
(MaKCUMyM 3 HyJIs YHCeJ BBAXKAEMO PIBHUM —00):

D[1] =1;D[i] = m%xD[j] + 1,0 > 1. (22.1)
JEQ;
Bukopucrosyioun 1x, mu 6e3 yckiagmenb 3uaiigemo D[N] — kinbkicrb

MicT y morpibHomMy HaM MapmipyTi. AJle gK 2Ke 3HaiiTu cam Mapmpyrt? Hexaii
Howli](i > 1,D[i] # —00) — HOMep IEPEeJIOCTAHHBOIO MiCTa B HAWKDPAIIOMY
mapmpyTi 10 micra C; (e Te j, Ha JKOMY JOCATaeThCsd MAKCUMYM Y JIPYLii
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piBaocri). Tenep BuBeseHHsS MApIIPYTy MOXKHA 3AICHUTH 3a JIONOMOIOIO Pe-
KYPCHUBHOTO CITyCKa.

IloBepuemocst, ogHaK, JI0 BUXIJIHOI TOCTAHOBKH 3aJjadi. ByaeMo Terep i
ciopamn «muiax 3 micra C; y micto Cj» po3yMiTH MapIipyT, MO CKJIaJA€ThCs
i3 mBox wacrun: Big C; mo C (ma cxin) i Bix C1 mo C; (ma 3axin), 6yab-ski 1Ba
Mmicra B gKOMy (KpiM, MOXKJIMBO, [I0YaTKOBOIO il KiHIeBOro) pisui. 3a yMOBOIO
HaM noTpibHO 3HajiTu Hajikpamwmii (3a KinbkicTio micr) nuiax 3 Cy y Cn. Byze-
MO pO3B’sI3yBaTH IO 3aJady aHaJoriuHo cupoinenii. [Tosnaanmo vepes DIi, j]
KUIBKiCTh Pi3HUX MicT y Hafikpamomy nuiaxy i3 C;, B C;. Bipni macTynHi cris-
BIIHOIIIEHHSI:

D[l,l] = 1
D[j,i] = Dli,jl
D[Zvj] = D[k,j]+1,(l>])

max
k€Qi k#j,AKIMOj#1
Dli,i] = ]ICIé%XD[k,Z] +1,(i>1)

[Tepmri aBi piBmocTi oueBuani. Ilepesipumo Tperto pismicTs. Hexait ¢ > j.
Bizpmemo nmadikpammit misx i3 C;, 8 C. Hexait Apyrum MicToM y nbOMY MIIAXY
¢ micto Cy, k € Q; (upuuomy k # j, axmo j # 1). Toxi, BUKuHYBIIN MiCTO
C; 31 muaxy, ogepxumMo Hafikpamuit misx 3 Cy B €, mo micruts D[k, j] micr.
Hasnaku, B3 Oyap-sxuif musx i3 C (K € Q; 3 k # j, sxmo j # 1) B C; i
JIOAABIIHN [0 HHOI'O y IKOCTI 1epIoro micra micro C;, Mu ojgepKuMo 1uigx i3 C; B
C;. (Tpeba 3ayBazKkuTH, 0 caMe TYT MU CKOPUCTAJIUCS YMOBOIO ¢ > j JIJIsl TOTO,
106 3a6€3MeUnTy HeloBTOPIBaHicTh MicT y nuigaxy!) I3 mux J1Box TBepIKeHb
i BUIZTUBaE TpeTd piBHICTh. UeTBepTe CIiBBIIHOIIEHHST BCTAHOBJIIOETHCS 30BCIM
QHAJIOTITHO.

Hexait Howli, j| upu i > j o3nadae Homep Micra, nacrynsoro 3a C; y Haii-
kpamoMy mraxy i3 C; B Cj, — me Te k, Ha sIKOMY HOCSTA€TbCI MAKCHMYM Y
Tperiit (npu ¢ > j) abo wersepriit (upu ¢ = j) pisrocti. Ipn i < j uwmcio
Houwli, j] BBakaemo pisaum Howlj, i]. Enemenr How[l, 1] He BusHAUEHUIA.

Buaroun uncaa Howli, j], Mu 3M0XKeMO BUSHAUUTH HARKDAIIUI IIJIsIX, 3HOB-
TaK{ BUKOPHCTOBYIOUN PEKYPCUBHHUI CITyCK.

Ha zaximuenms Bi3HaINMO, O HAXKPAIIII MIJIAX MOYKHA ITyKATH 1 TOBHAM
mepebOPOM BapiaHTIB, aJie MPHU BEJIUKIH KiTHKOCTI MICT TaKUil aJTOPUTM IIPAITIO-
BaB Ou Ha3BUUAIHO MOBLILHO. [loBHUIT a1 3a 3aBIaHHS OIEPKAJM yIACHUKI
oiMImian, siKi peasi3yBaJii PO3B’S30K, M0 0A3YEThCs Ha IMPUHIUIL « THHAMI-
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YHOI'O IIPOrpaMyBaHHSI» .

Poznain 23. I1IBemia’1994

23.1 3aBaaHHA HEePIIOrO TYpPYy

23.1.1 «TpukyTHUK»

Ile TunoBe 3aBJaHHS Ha METOJ JMHAMIYHOrO mporpamybanHs. Hexail Ali, j]
O3HAYAE j-€ UUCJIO B § OMY DsIJIKY TPUKYTHHKA, & S[i, j]- HalblibIny cymy duces
Ha IIJISXY BiJ BEPIIMHA TPUKYTHHUKA J0 IHoro yncja. O4ueBuiHi CIiBBIIHOIIEH-
HSL:

S[1,1] = A[1,1];
S[i,j] = max(S[i — 1,4], S[i — 1,j — 1)) + A[i,j](1 < j <i < N,i > 1)

Tyr mu nokmagemo uucia S[i,0] it S[i,i + ] (1 < ¢ < N) piBaumE HyJIO.
Binnosinp Ha 3amatdy MOKHA OTPUMATH, OOMHCIUBING Maxi<j<n SV, j| .

s maBesienoro B ymoBi 3ajaui npukiajga uuciaa Si, j] OymyTb Takumu
(MakCHMaJIbHE YHUCJIO B OCTAHHBOMY DSJIKY € BIIIIOBIIIIO):

7
10 | 15
18 | 16 | 15

20| 25120 |19

24130 | 27| 26 | 24
IIpu po3s’a3yBanni 1iel 3a7adi MOBHUM IIepeOOPOM BapiaHTIB IMIIAXIB He-
obxinme umcno gt pocre npubuzHo AK 2V, M0 HENPHIHATHO IPH 33JaHUX B
YMOBI 3aJ1a1i 0OMEKEHHSIX.

23.1.2 «3amok»

Ileprmi jiBa IyHKTH 381241 BUPINTYIOTbCS 30BCIM aHAJIOTIYHO 3a/a4i PO TPSIMO-
KyTHUKH 3 11’9701 MI2KHAPO/IHOT OJIIMITIa I 3 TIEK JIUIIe PI3HUIE, 0 3aMiCTh
BOCBMU CYCIJIIB JIJIsT KO?KHOT KJIITHHKYA MU ITOBUHHI PO3TJIAIATH JIUIITE YOTHPHOX.
3Mminu, gKi HEOOXIHO BHECTH B aJI'OPUTM, JIOCUTH OYEBHUJIHI I MOXKYTH OyTH
3I1ICHEH] JuTavdeM.

K0 71 KOYKHOT KIMTUHKE MU OyIeMO 3HATH HOMEP KiIMHATH, 10 MiCTATD

110 Jep3i cripoOyBaBIIU BUIAJATH KOXKHY 31 CTIHOK.
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23.1.3 «IIpocTi»

Ile 3aBnanHs Ha BMiHHSI IPaBUJIBHO opraHisyBaru mepebip. Ilo-mepime, 3Ha-
fimemo Bl waTH3HAUHI TpocTi wmesIa 13 3aganor0 cymoio mudp S (Hazsemo
Takl Yucja IpaBUILHUME). Pe3yibraru IOmyKy 3aneceMo B MmacuB: VarR :
Array[1..9,0..9,0..9,0..9]0 f Boolean; enemenr Rla,b,c,d] skoro Gyue o3nada-
TU, YU ICHY€ IPABUIbHE YHUCJIO, Heplli yorupu 1udpu SKOro cyTh a, b, ¢, d (toxi
ocTanHst UdPa IBOro Yncsa Moxke OyTu 3HafiieHa sik S —a — b — ¢ — d).

Haszemo psmkum, cropmmi i miaromaji mMarpwuri Jinigmu. Beboro icmye 12
JTiHII. 3al0BHIOBATH MATPUITO U pPaMi MOXKHA 3J1Ba IIPABOPYY 1 3BEPXY BHU3,
[IEePEBIPSIIOYN YUCIA, 10 YTBOPIOOTHCS Ha JIHISIX, Ha IpaBuIbHiCTh. OMHAK el
aJrOPUTM HaA3BUYATHO moBlIbHMI. Ham xoTisocs 6 skoMora paHiine BiaruHaT
«TiMKU» mepebopy, Mo He MPUBOAATL J0 pPO3B’sa3Ky. s 1miel MeTu KOpucHO
3MEHIUTH KiJIbKICTh PO3raJjlyKeHb Ha BEPXHIX PIBHAX JiepeBa BapiaHTIB.

IIporiec 3HaxoKEHHS MATPHUII Oy/Ie CKIaIaTUCA 3 12 KPOKiB, HA KOXKHOMY
3 AKUX 3aII0BHIOIOTHCA IMOPOXKHI KJHTUHKU, IO 3AJUIMTAIUCH, Ha OHIN 3 JIHI.
Mu nepebupaemo Bci pi3Hi BapiaHTH 3aOBHEHHS, IO TPUBOAATD 0 MTPABUIb-
HOTO 4ucJia (IPABUIIBHICTD YHCIIA IEPEBIPSIETHCs 3 BUKOPUCTAHHSIM MacuBy R).
ITpu 1boMy KOPHUCHO BiamiTuTH, M0 IUMPU B OCTAHHBOMY PSIKY il OCTAHHBO-
My CTOBIII IIOBUHHI OyTH HEMAPHUME, a MIMPU B HEPIIOMY PSIKY i IEPIIOMY
CTOBIITI HE MOXKYTBH OyTH HYJISIMU — I JIO3BOJISIE iICTOTHO CKOPOTUTHU KLTbKICTh
BapiaHTiB, MO aHAJIZYIOTHCS.

Y rabsmni 4 7718 KOXKHOI KJIITHHKE 3a3HAYEHUI HOMED KPOKY, Ha SIKOMY B
mel 3anucyernes nudpa, a B TabJmIi 5 I KOXKHOIO KPOKY 3a3HadeHa JIiHisd,
110 3aIOBHIOETHC. JIiBa BepXHS K/ITUHKA MATPHUII MTO3HAYCHA HYJIEM, TOMY IO
nudpa B Hill BigoMa 3a31aeriab.

0 1 1 1|1

9 3] 9 |4]2

8 |5 3 |72

1114110 3| 2

4 1516 |6]2
Ne Jlimis Ne Jlimis
1 Psaok 1 7 | Crosuenp 4 (Tabuuig 5)
2 | CroBmens 5 | 8 Psok 3
3 | Hiaronams 1 | 9 Psiok 2
4 | Hiaromams 2 | 10 Crosuens 3
5 | Crosmenn 2 | 11 Panoxk 4
6 Psok 5 12 Crosuernp 1
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Ha xpoxkax 7, 8, 10 i 11 mu obumcsoemo nudpy, M0 3a/IUIAIACH, BUXO-
Jstan i3 cymu S 1 BKe BijoMux mudp, i mepeBipseMo MPaBUIbHICTD YUCA, IO
YTBOPHUJIOCS. 3AIIOBHIOBATH Ha KpoIii 12, 3arajoM KaxKydu, yzKe HeMa 90ro — Io-
TPiOHO JIKIIEe [TePEBIPUTH, M0 YUCJIO B IEPIIOMY CTOBIIN € MpaBUJIbHUM. AKIMO
Ile TaK, TO MU OJePrKaJI IePrOBUil PO3B’I30K 3a/1a4i i TOBUHHI BUBECTH HOTO ¥
BUXiHM daii.

Xowva Ha MiKHAPOAHIH oiMIia i Ha KOXKEH TecT BuaLIanocs mo 90 cexym,
Iporpama, CKJIaJieHa 38 OTTUCAHUM aJITOPUTMOM, HA HAWCKJIA IHIIIIOMY TeCTi ITpa-
mroe Ha KoMir'torepi 486DX2 e 6sm3bko 0.6 cekynau. Habip Tecris, 1o Bu-
KOPHCTOBYBAJINCA Ha OJIiMITa/li, HaBeeHo B Tabsmri 6.

Ne | Bxinni gami | KigpkicTs po3s’sas3kis
1 115 1
2 379 3
3 355 1
4 13 4 1

23.2 3aBaaHHA APYTOTO TYypy

23.2.1 <«l'oguHHUK»

IIporymepyemo 1mdepbiaTu B MATPUIL 3J1iBa MpaBopyd i 3BEpXy BHU3, IO-
anraoun 3 1. Hexait amcio a; o3madae, CKUTbKH pas3iB MOTPIOHO MMOBEPHYTH
CcTpUIKy i-ro nudepbiara Ha 90 rpajycis, mob HA HHOMY BCTAHOBUBCS dac 12
roqu (0 < a; < 3). Jlerko momiTuTH, IO TOPSJIOK KPOKIB ¥ PO3B’SI3KYy He
Mae Higkoro 3nadersd. OTke, PO3B’SI30K MOBHICTIO OMUCYETHCA HAOOPOM YHUCET
(S1,52,...,959), ae S;, nopiBuioe uuciy 3acrocyBanb cuocoby i(0 < S; < 3).
st 3HaxXOKEeHHsT IHOTO HADOPY MOTPIOHO PO3B’sA3aTH HACTYIIHY CUCTEMY JIi-
HIHHUX PIBHAHB IO MO0 4:

T+ T2+ T4 = ay

1+ xo +x3+ x5 = asg

T2 + T3+ T = a3

T1+ Ty + 25+ 27 = a4

r1+x3+ 5 +2T7+T9g =as (23.1)
T3+ Ts + T + Tg = ag

T4+ X7+ 283 = ay

T+ T7 + 28 + X9 = ag

Te + T8 + X9 = ag

Posrisgaemo mio cucremy Has mosieM partioHaJ bHUX dncest. Jis Oyab-armx
quces ; BOHA MAa€ €IUHUII PO3B’SI30K, TOMY 0 BU3HAYHUK MATPHUIN Koediri-
€HTIB JIOPiBHIOE 5, TOOTO BiaMminHUi Bix Hyss. [lToMHOXKMMO mpaBi YaCTUHU 1UX
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piBugHb Ha 5, 1 Hexail (z1,%2,...,T9) — PO3B’da30K MOIUMIKOBAHOI B Takuii
crioci6 cucremu. Ileit po3s’a30K 1itouncesbauii (e BUILIMBAE, HAIPUKIAJ, 3
dbopmyn Kpamepa), npudomy, Beaxkarouun S; i BCix ¢ = 1,...,9 piBHEM 2;
mod 4, 0JepKUMO PO3B’sI30K BUXITHOT CUCTEMU 10 MOJLYJIO 4.

Yu Oyzne neil po3B’30K €IUMHUM, 3aJ0BOJIbHSI0YNM HepipHOCcTsM 0 < §; <
3(1 <4 < 9)? Mu nokasaJu, 10 [JId KOKHOIO BXigHoro nabopy (ai,...,ag)
icHye xoua 6 ojuH Takuii po3s’sa30K cucremu (S1, ..., Sg), IPUIOMY DI3HUM Ha-
OopaM BIJIIIOBIIAIOTH, OYEBUIHO, Pi3HI PO3B’s3ku. KiabKicTh pi3HUX BXIiIHUX
nabopis gopieaioe 49. Aje KUIBKICTh PI3HMX PO3B’g3KiB, IO 3a10BOJILHSIOTH
UM HEepiBHOCTSIM, TaKOXK AopiBHioe 49! Y cury 1poro st 6yab-sKoro Habopy
BXIJIHUX JaHUX ICHY€ €uHUil (3 TOYHICTIO JIO MOPSAJKY KPOKIB) ONTUMAJIbHUI
PO3B’S30K, IKUl MOXKHA 3HANTH 3a JOIMOMOTOIO OTIUCAHOT TIPOTIETY PH.

IIpocrimte, ogaak, mepedbparn Bci MOXKJIMBI 3HadeHHsd g Si, S 1S3, BU-
parkaloumn depe3 HuX 4dncia Sy, Ss, ..., S9 3a JOIOMOrOI0 AESIKUX 3 PIBHIHD CH-
cremu. SIkmo orpumanuii Habip uucen (S, ..., Sy) 3a/0BOJbHSE I PIBHIHHSIM,
0 3aJIUIINIACS, 3HAIUTDh HaMU 3HANIECHO PO3B’I30K 3a/1adi.

23.2.2 «ABTOOYCU»

Banucani yacu npubyTTs aBTOOYCIB Ha3BeMo Bimyrikamu. JIjis IpUCKOpeHHsI 11e-
pebopy HeOOXiTHO 3a 33/ [aHUMU BiJJIIKAME 3a3/aJIeri b TOPaxyBaThl BCI MOKJIN-
Bl Mapuipyru, To6To napu (m,d), ge m — dac upubyrrs nepiioro aBrobyca, a
d — inrepsas pyxy (m > d,m + d < 59). Hame 3aBnanug - po3duru BCiO
MHOXKMHY BiJJTIKIB H& HAWMEHINTY KiJbKICTbh MapIIpyTiB.

CrouaTky BCl BiJIKE «BiJIbHI», TOOTO YKOJIEH 3 HUX IIe He BiIHEeCeHUil Hi 70
AKOro MapripyTy. Ha KOXKHOMY KpOI[ IOIIYKY PO3OMBKH MU 3HAXOIUMO IIep-
it BlIbHUI Bijglik m 1 nepebupaemo Bci MoxKJuBI MapipyTu (m,d) 3 TaKuM
yacoM HpubyTTs 1nepuoro aprodbyca (dkio m > 29, To HeMa€ YKOJHOIO IIOTPi-
GHOIrO MapIIPYTYy, 1 BAPTO OBEPHYTUC JI0 HOIEPEAHBOIO KPOKY ). [liis KOzKHOrO
MapIIPYTY MEPEBipAeEMO, U1 MOXKHA HOTO BUJILINTU 3 BIJJIIKIB, 110 3aJIAIIAIICS
BlIbHUME. SIKINO MOXKHA, TO BUALIAEMO (TOOTO BiHOCMMO BianoBimmi Bimriku
JIO TIbOIO MapIIpyTy ), 301IbIIyeMO JIUMIbHUK MapmpyTis Cnt Ha OAMHUITO i
PEKYPCHBHO IEPEXOINMO JI0 HACTYIIHOIO KPOKY. ZIKIMo Ha "eproBomy Kporii BCi
Bi/TIKM BUSABUINCS 38 IsTHUMHI, TO MU OJepzKaan po30UBKY, i HEOOXiTHO MOpPiB-
HATHU 11 3 HAHKPAIIOIO 3 paHilie 3HANIEHUX.

Ha xasib, 1ieit mpocTuii aJropuTM <«He YKJIJIAEThCI» y YacOBI paMKH, 3a-
3HadeHl B ymMoBi 3a1adi. Tomy Tpeba jgymaru po CKOPOYEeHHs 1epebopy.

IIepmme criocrepexkenns. BinbimicTs MapmpyTiB MaOTh JTOBKHUHY 2, TOOTO
MicTaTh ABa Bimrikum. HazBemo Taki mMapmpyTn BeUKnME mapamMu. Bussiise-
ThCsI, 110 J1JIsl PO30OUBKY SIKOI-HEOY/ b MHOXKUHU BiJJIIKIB Ha BEJIUKI Tapu MOXKHA
3aCTOCOBYBaTH «Ka iOHUIT» AJITOPUTM: B3sITH MIEPIIHil BIIbHUN BijIiK 1 miaibpa-
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TH JI0 HHOT'O MIEPIIHL, 0 MiIXOIUTD I YTBOPEHHS BEJIMKOI IAPH, IIOTIM 3HOBY
B3ATH TEPIUil BIILHUI BiJUIK, BUKOHATH 3 HUM Te K came i T.J. Zkio Ha
SIKOMYCh KPOI[l He BJA€THCS 3HANTHU IiIXOAAINN BIIBHUN Bi/IK, TO pO30UBKa
HEMOYKJIUBA..

Tum camum, HABEJIEHWIT BUIIE AJTOPUTM MOXKHA MOMUMIKYyBaTH B TaKMil
crioci6. Basgpum meprumit BinbHumit Bijgik m (m < 29), Mu mHamaraemocs abo
BiguecTu fHoro 110 oguOro 3 MapmpyTis (m, d) nosxunu xe meniie 3(m+ 2 d <
59), abo «3aauImuTH Ha NOTIM» (JUIsi BEJIMKUX Iap), 30LIbIIYI0UN JIUHIbHIK
Besikux rap PCnt wa opuHuio. ZKimo Ha SKOMYCb KPOI KLJIBKICTh BiJIBHUX
BiyIikiB, mo s3agummucs Rem, popisaioe 2 x PCnt, To HamaraeMocst po3ontu
IX Ha BEJIMKi Mapu 3a JOMOMOTOIO «KaIOHOT0» aJrOPUTMY.

Hpyre crocrepeskennsi. Hexait 10 1eproBoro Kpoky HaMu BiKe MOOYIOBAHO
Cnt mapmpyTis, a nepmuii Bitbanil Bigmik — m(m < 29). Bei mapmpyrn, sxi
ME 00/ IyeMO Hajaul, OynyTh MaTH JOBXKUHY He Oisbite L = [(60—m)/(m+1)]
(ryT [x] o3Havae Haiimenmie mise uucio, Ginbiie abo pisae x). OTiKe, SIKIIO
aucno Cnt + PCnt + [(Rem — 2 % PCnt)/L] 6inbme a6o mopiBHIOE KiTbKOCTI
MapiipyTiB Min y HafiKpaIiit 31 3Haiff1eHnx Po30NBOK, TO ITI0 «TLIKY» mepedbopy
MOXKHA He po3rasaaTu. Ha modaTky poObOTH mporpaMu MOTPIOHO BCTAHOBUTH
Min piBaum 18, TOMy 110 BiZIOMO, 1110 YUCJIO0 MapIIPYTIB y HafKpaIiil po3ousIi
He niepesepiirye 17.

Tak gx KigbKa BiUIIKIB MOXKYTDH BifmoBimaru ommiit i Tiit ke XBUINWHI, TO
HeoOXi/THO 3aBECTU MACHB, €JIEMEHTH SKOrO O O3HAYAJIN, CKLIBKHU 3aJIUINAIIOCS
BiTbHUX BiUTIKIB 711 KOXKHOI 13 xBumH. HapernTi, MoxKHa ckopoTuTu mepedip,
ITOMITHBIIIH, IO MOPsIJIOK BiJfHECEHHST BIJJIIKIB, BIIIOBIHUX OJIHIM XBUJINHI, JIO
MapIIPyTiB He Ma€ 3HaYeHHs1. TaK, SKIIO OJIMH 13 IUX Bi/IiKiB OYB BiHECEHUI 10
mapiipyTy (m,d;), TO sl HACTYIHOTO Oy/ieMo 1epebupari MapimpyTu (m, dz)
3 dg S dl.

23.2.3 «Kpyrm»

Hexait, njis1 Bu3HaveHocTi, MiHIMaIbHE 13 9HCEJ 3HAXOIUTHLCS y TEPIIOMY Ce-
kropi. O4eBuaHO, IO Il YKMCJIO IOBUHHO HaJjexkaTu inrepsaJy Bim K mo M
(axkmo K > M, 1o 3amaua He Mae poss’a3kiB). 3asegemo macus: VarS :
Array[1..N]O fInteger; nusa 36epiranus noTogsoro crany kKosa (S[i] qopiBaioe
quCsy B i-OMy CeKTOpi). 3ajady MOXKHA BUPINIYBATH 32 JIOHOMOIOK DEKYPCUB-
HOTO aJITOPUTMY PO3MIIEHHST YUCeJI y CEeKTOpax: Ha KOXKHOMY KpOIll 3aloB-
HIOETHCH HACTYIIHUII CEKTOP, KOPEKTYETHCA MHOYKUHA HOBUX UHCEJI, TKi MOXKHA
OTPUMATH, 1 3MHCHIOETHCST TIEpeXi J0 HACTYIIHOTO ceKTopa. ZKi umcaa Mu mMo-
JKeMO CTaBUTH B ceKTopu! B yMOBI 3aBJaHHs CKa3aHO, 10 BOHU MOBUHHI OyTH
He mesire K, ajie HIY0ro He rOBOPUTHCsI PO BEPXHIO T'PAHUILO.

Hexait N — 1 cekTopiB KoJ1a 3allOBHEHO YUCIAMHU, & IKUHCH OMH TOPOZXKHIIA.
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Jlerko momiTury, M0 MU MOXKEeMO ozepzkaTu He 61bin, ik N (N —1)/2 pisuux
noBux guces. [loznaunmo yepe3 X mnepirre qucso 3 nocaigosuocti M, M +1,. . .,
0 MH HE 3MOYKEMO OJIePKaTh. 3PO3yMiJIO, IO B CEKTOP, IO 3aJIUINNUBCS [I0PO-
JKHIM, HE Ma€ CMUCJLY CTaBUTH 4ucJio, Oiibine X . Ockiibku X He [EePeBUIILy€E
N % (N —1)/2 + M, 10 neil BUpa3 € BepXHbOIO I'DAHUIICIO HA YUCJIA B CEKTO-
pax. dxmo S[1] < M, T0 10 IrpaHuIio MOYXKHA 3MEHINUTHU e Ha 1. Y cekropu
3 Homepamu 2,3, ..., N morpibuo nomimaru ducia, He Menmi S[l], — ue Oyue
HUKHBOIO TDAHUIIETO.

JlJ1st OCTAHHBOIO CEKTOPA JIATIA30H YHCEJI, IO PO3IVISIAETHCA MOKHA 3MEH-
MUTH 1e. Y AKOCTi HIKHBOI rpanun (gxmo N > 2) MOKHA B3gTH IHCIO S|[2]
JIJISI TOTO, 00 BUKJIIOYUTH CUMETPUIHI BapiaHTH, & B SKOCTI BEPXHBOI - T€ THU-
cjio X, Ipo siKe MU MOBOPUJIM BHIIIE. ZIKIIO IIPU I[OMY CyMa 9HCe/I, IO CTOSTh Y
cekTopax 1,..., N — 1,1 anciaa X MeHIe HAUKPAIIOTo 31 3HalIeHUX 3HAYEeHb [,
TO 1Ipu Oy/Ib-sIKOMY BapiaHTi 3aII0BHEHHsI OCTAHHBLOI'O CEKTOPA HOBUI PO3B’ 30K
MU HE OTPUMAEMO.

e omue cnocrepeskenns. Hexait M < 2+ K. Toxi wncma M, M +1,...,2x%
K — 1 He MOXKyTb OyTH OTpHMaHI sIK CyMa 9HCeJ 3 KUIbKOX (Giblile 0HOro)
ceKkTopiB, orke, a0 (aximo 2 * K — M < N) Bci BOHU NOBUHHI 3HAXOUTUCH B
Koutl, abo (saxmo 2 % K — M > N) y koui noBunui 3uaxomurucs ducia M, M +
1,...,M + N — 1 i TipKu BOHH.

Jluist npuckoperHst poboTu nporpaMu Beejemo macus: VarSum : Array[l..N, 1..N](

esleMeHT Sumli, j] sikoro Gyze piBHUM CyMi duces B j HOCJIJOBHUX CEKTO-
pax, IIOYMHAI0YM 13 cekTopa i (fKIo, 3Buvaiino, Bci BoHEU BrKe 3anoBHeni). o
MOMEHTY 3allOBHEHHSI Y€pPrOBOTO CEKTOpA p y HacC MOBUHHI OyTH cdopmoBani
[OTOYHA MHOXKHMHA S HOBUX UHCeJI, siKi MOYKHA YTBODHUTH, i qucja Sumli, j]
(1 <i< pyi+j < p). Hicna 3anoBrenus cexkropa p (Upu IEpPexoji 10 Ha-
CTYIHOIO CEeKTOpa) HeoOxigHo obuncaurn quciaa Sumli,p —i+ 1J(1 <i < p)i
BRJIIOYUTH 1X Yy MHOXKUHY S.

ko cekrop octanHiit (p = N), TO 06UHCII0EMO i esieMeHTH MaTpuIi Sum,
0 3aJIMIIAJIACS, TAKOXK 3aHOCS4U 1X y MHOXKuHY S. [lorim 11 Habopy [wmcet
y CeKTOpax, IO OTPUMAJIN, TOTPIOHO 3HaiTH dncio I 3 yMOBH 3aadi i mOpiB-
HATU HOro 3 MakcuMasbHuM 3 pamnimte 3uaiinenux (Mazxl). dxumo [ = Maxl,
TO JOJAEMO HABIp JI0 CIUCKY PO3B’sI3KIB (JIsl sIKOrO NOBUHEH OyTH BUJiTeHMIT
MacuB); Ko XK I > MazI, To OYAIAEMO CIIMCOK PO3B’3KiB, BHOCUMO B HBOTO
3Haiiennii Habip it oOHOBJIsiIeMO 3HauYeHHst Maxl.

ITpu BuBesenHi pe3ysbraTy /i KOXKHOTO 31 3HalIeHX PO3B’a3KiB i3 S[2] <
S[N] morpi6HO BuAaTH TAKOXK CHMETPUUHHN Homy pose’szok 3 S[2] > S[N],
OTPUMAHUI MIJIAXOM J3€PKAJIbHOrO BiAOUTTS BIJHOCHO OICEKTPUCH MEPIIOTO Ce-
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KTOpA.

Pozain 24. Higepaanmm’1995
24.1 3aBIaHHA HEPIIOrO TypPy

24.1.1 «Y1makoBKa NpsIMOKYTHHUKiB»

IMosichumo HaBejieHi Ha puc. 1 (JuB. yMOBY) ImicTh €roco0iB CHIIBHOIO po3Ta-
IIyBaHHS YOTUPBOX MPsIMOKYTHUKIB. Hazemo npa npsimokyTauku A i B Heza-
gexkaumu 110 oci Oz (Oy), gKimo X Hpoekiil Ha 110 BiCh He MAIOTh CHIIbLHUX
BHYTPIITHIX TOYOK.

Mozxuusi 16 BapianTis opienrariii 4 TpAMOKYTHHUKIB, TaK siK KOYKHUI i3 11psi-
MOKYTHUKIB (SKIIO BiH He KBaJpaT) MOXKHA OPIEHTYBATH JIBOMA CIIOCOOAM.

IToza 3amexnicTIO Bif opienTariii, iCHyIOTh HACTYITHI TPX OCHOBHUX BapiaHTH
pO3TaITyBaHHS MPSIMOKY THUKIB.

e Bci 4 upsMOKYTHUKHI [IOIIAPHO He3aJiexkHi 110 ojiHil 3 oceil (MOKHA BBa-
skaru, mo 1o oci Ox, mqus. dirypy 1 na puc. 1)

e IcHyioTh 3 IPAMOKYTHUKH, IOIIAPHO He3aJIeXKHi 110 OjiHiii 3 oceil (MoxKHA
BBazkaTu, 1o 1o oci Ox). IlozHauumo 1i Tpu upgMOKyTHUKY OykBaMu A,
B, ', a npsiMOKyTHUK, 110 3aJUIUBCs — OyKBOO D. MoK/uBi HACTYIIHI
TPU BUITQJIKH:

— D ne zanexurs 110 oci Oy Big koxuoro 3 A, B, C' (dirypa 2);
— D szanexuts o oci Oy Big oguoro 3 A, B, C (dbirypa 3);

— D zanexurs o oci Oy Bix asox 3 A, B, C. Y 1npoMy BHIIAIKY
D posramosyerbest Hal (200 1Mij1) IPAMOKYTHUKOM, M0 3a/IAMIUBCS
3 nepmux TpboX. TyT MOXKJIMBI JBa BHUIAIKU: IPSAMOKYTHHK, IO
3a/MIuBCsd, Moxke Oyru Kpaitnim cepen A, B, C' (dirypa 4), abo
cepesiaiM (dbirypa 5). OnHax y Hac He Gyjie HeoOXiJHOCTI pO3PI3HATH
Il J[Ba BUIAJKUA.

e [lo xoxkHiit 3 oceit MakcUMaIbHA KiTbKICTD MTOTAPHO HE3ATEKHIX TPSIMO-
KyTHUKIB nopisHaioe aBoM (dirypa 6 ma puc. 1).

Posbepemo Terep, sIK y KOKHOMY 13 IIUX BUNAJIKIB 3HANTY MMIUPUHY I BUCOTY
MiHIMAJBHOTO MPAMOKYTHUKA P, 1mo nokpusae 4 mpaMOKYyTHUKH.
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VY Bumagky 1 Mu MOXKeMO BBaXKaTH, IO HPAMOKYTHUKHM BUPIBHSHI 110 HU-
skHbOMY Kpato. Toxi mupuna P (w(P) nopuHHA OyTH PIBHOI CyMi IIMPUHE BCIX
YOTHPHOX IPSIMOKYTHUKIB, a Bucora P (h(P)) — BUCOTI HARBUINOrO 3 HUX.

V Bumajky 2 MOXKHa BBaxKarTwu, 10 npsiMokyTHuKH A, B, C posramoBasi
3JIiBa IPABOPYY y MOPSJIKY CHAJAHHS BUCOTHU I BUPIBHAHI 10 HUZKHBOMY KPalo.
V Bumajiky 2a IpsiIMOKYTHUK [) PO3TAIIOBYEMO 3BEPXY Bij IMPSIMOKYTHHUKIB A,
B, C. Toxi:

w(P) = max(w(A) + w(B) + w(C), w(D))

h(P) = h(A) + h(D).

Y Bunajky 26 npsiMmokyTHUK D pozramosyemo Has B i C:

w(P) = w(A) + max(w(B), w(C), w(D))

h(P) = max(h(A), h(B) + h(D)).

V Bunajky 2B npsMOKyTHUK D posramoByemo waj C':

w(P) = w(A) +w(B) + max(w(C), w(D))

h(P) = max(h(A), h(C) + h(D)).

Hapemnrri, posrisaemo Bunajok 3. 4o 4 3aJaHnX IPIMOKY THHKH JIEXKATh
0e3 mepeKpuTTa ycepenuHi OiIbIIOro, TO MOYKHA BBAaYKATH, 1[0 BOHU JIEZKATDH Y
floro kyrax (imakime Ix MOXKHa HepecyHyTu B KyTu). MoxkHa BBazKaTH, 10 B
JIIBOMY HU2KHBOMY KyTi MicTUTbCS HafiBuiuii i3 npsMokyTHukis. Hexait A —
TOI 13 IPSIMOKYTHUKIB, IKUIl PO3TAINIOBAHUI B JIIBOMY HUKHBOMY, B — y JiBOMY
BepxHboMy, C' — y IpaBOMy HHXKHBOMY i D — y NpaBOMYy BEpXHBOMY KyTax.
3po3yMisio, 1Mo MOBUHHI BUKOHYBATUCS HACTYIIHI CIIIBBIIHOIIEHHS:

w(P) > RW = max(w(A) + w(C),w(B) + w(D))

h(P) > RH = max(h(A) + h(B),h(C) + h(D)).

[pumnycrumo, mo npamokyTauku A i D meszasexni o oci Ox. Tomi:

w(P) = max(RW,w(A) + w(C))

h(P) = RH.
dxmo xx A i D zanexui nmo oci Ox, To:
w(P) = RW

h(P) = max(RH, h(A) + h(D)).

24.1.2 «TopriBegbHi 3HUXKKU»

SaBjaHHs JIEFKO BUPIIIYETHCS METOJOM JMHAMIYHOTO IporpamyBanHsi. Hexait
HaM HeOOXiIHO KynuTu ki TOBapiB 3 KOJOM C1, ko TOBapiB 3 KOJIOM Ca, . . . kj, TO-
BapiB 3 KogoM ¢ (¢, . . ., ¢, — dikcoBani uncia). I[losnaunmo vepes Alky, . . ., k)
HaiiMeHIIy MOKJIUBY BapTicTb Takoro Habopy. Ili uncna Ak, . . ., k] Mmoxua 06-
qUCIIOBATH JAuHaMIYHO: nokiaaaemo Af0, . .., 0] piBHUM HyJIO, HOTIM TIOCJIIOBHO
Gynemo obunciroparu uncaa Alky, ... kp] 3 ki+...+ky=1,2,3 1.
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st KoKHOTO 3 HabOPIB, IO aHAII3yeEMO, HAMAra€MOCS 3aCTOCYBATH BCI MO-
JKJIUBI 3HUZKKH, NPU I[bOMY KOPHCTYEMOCS THUM, IO JJjIs HAOOPIB 3 MEHIIOIO
KIZIBKICTIO TOBapiB MU HANMEHIIy BapTICTh y2Ke OOUHCIINIIN.

24.1.3 «KuieHnt i cepBep»

Iligzagaua A

dxmo B moment vacy 4 ob’ekT CLIENT(l) OJICPKUTH BiJl KOPUCTYBada
USER(1) nosimomienus C_Job, To BiH Binpa3y (BLALOBIAHO /10 IpOLELYPU DU~
oMy noBigomsienas C_Job 3 JIoKyMeHTa 2 BiIIPaBUTHL HA3a/I ITOBIIOMIEHHS

Try_later(CLIENT(1),USER(]), A11_Servers_are_busy),

ocKinbKHN OyJie B 1ieit MoMeHT 1epebyBatu B crani SC.
dAxmo xkx y moment wacy 4 nosigmomnenns 'C Job' opepxkurh o6’ext CLI-
ENT(2), To BiH BimpaBuTh Ha3a/[ HOBLIOMJICHHS

Try_later(CLIENT(2), USER(2), Client_is_busy)

TOMY 110 OyJie B Iieii MOMeHT repebyBaru B crani SB.

ITlinzamaga B

Posrisinemo posimupeny MepexKy 3 JIeKiTbKoMa napamu ceMadop-puaTep.
Poscmiika mosimomitens Are_you_open? omHO4YacHO BCiM cemadopam pusBe-
Jie JI0 TOTO, 1o Bci cemadopw, 1o 1epebyBaroTh y MOTOYHUN MOMEHT y CTaHi
S1 BiarykHyThCs mOBigOoMIIeHHsIM Open i mepeiiyTh y cTaH S2, BUBECTH 3 SIKO-
ro cemMadOp MOXKHA TLIBKH JAPYKOM 3aBIaHHsI HA BIIIIOBIIHOMY HOMY IIPUHTEPI.
OzHak, K JIErko HOMITHTH, Oy (b-s1Ke 3aBJaHHs B PO3IIUPEHiil Mepexki (31 3mine-
HEMU BiJIIOBIIHO JI0 IOKyMeHTa 6 IIpoIe/lypaMu IPUioMy ) APYKYEThCs TIIbKA
OJINH pa3, TOMy Bci cemadopH, 0 Hepefm B cTan S2, KPiM OJHOI0, IIPOCTO
"3acTpsitorh "y HHOMY, BUBOJSTYN 3 POOOTH BiJIIIOBI/IHI IIPUHTEPH.

Y HAIIOMY MPUKJIA PO3IMMUPEHOI Mepeki B CUiIy TOro, 1mo mpiopurer CLI-
ENT(1)’a Buine upiopurery CLIENT(2)’a, y moment vacy 1 "sacrpse- SEMAPHORE(2).
Tomy obuzsa 3aBaanns OyayTh HaapyKoBani Ha SERVER(1)’e, i npaBuibHuil Ba-
pianTt Bignosig — (c).

Ilinzamaqga C.1

SMinHl migIsraroTh mporeaypu mnpuitomy mosigomsiens C_Job, Closed i
C_Ready.

Ilinzanaqga C.2

YBegemo st tuity 00’ekta CLIENT BryTpimuio sminny Job  Count, 3uade-
HHAM KOl Oye KIIbKICTh 3aBJaHb, fKi JAPYKYIOTh Jyis 1poro CLIENTa (moua-
TKoBe 3HaueHHs Job Count nopiHIoe Hyir0). Y nopiBHsiHHI 3 mijzagadero C.1



24.2. 3Bapmanos gpyroro Typy 201

3MIHUTHU HEOOXi/IHO Iporeypu mpuitoMmy mosimomsens Open i C_Ready. 4k i pa-
minre, cran SA o3nadae, mo CLIENT roToBuii 0 npuiioMy 4eproBoro 3aBJaHH
(Job_Count < Job_Maximum), SB — mo CLIENT ruykae BiIbHUI IpUHTED
JUTST 3aBJIaHHS, [0 HAGIAII0 Ha IpyK, a SC — mo CLIENT 3aiinsTuii i He MoxKe
B JlaHnil MoMeHT 00pobsaTu Hose 3asaanns (Job  Count = Job  Maximum,).

24.2 3aBIaHHA APYTOTro TYypy

24.2.1 «CioBecHa rpa»

[0 3ama1y MoxKHA PO3B’si3yBaTh pisHUMU criocobamu. Hanpukiia i, Mu MOKeMO
CIIOYATKY 3YUTATU BECh CJIOBHUK B OIEPATHBHY IIAM'sITh, a MOTIM HAMAraTUCS
BCiMa MOXKJIMBUMU CIIOCOOAMU 3 JIaHUX HaM OyKB MoOyiyBaTu OjiHe, abo [Ba
«1ceBaocaoBay. 11i mceBa0CIOBOM TYT MU PO3YyMIEMO MOBIIBHY MOC/IIIOBHICTH
MaJIeHbKUX JIATUHCHKAX OYKB JOBXKHHOIO BiJl TPHOX 10 ceMu CUMBOJIB. st
TOro, MO0 MMepeBipUTH, YU € JAaHe IICeBIOCJIOBO JIiCHO CJIOBOM, TOOTO YU Mi-
CTUTBCSI BOHO B CJIOBHUKY, JIOCHUTH 3aCTOCYBATH aJTOPUTM OIHAPHOTO IOIIYKY,
KOPHUCTYIOYUCH THM, IO CJOBHUK YK€ BIOPsIKOBaHwmit. [ KOKHOTO 3 Bapi-
aHTIB TOOY/IOBU OMHOTO ab0O JABOX CJIIB OOYHUCIIOEMO CYyMapHy BapTicTh OYKB i
3HAXOAUMO TOi BapianT (ab0 BapianTn), i IKOIO sl BAPTICTh MAKCUMAJIbHA.
Yepes 09eBUAHICT aJTOPUTMY JETal peasizalil Ha aoThCsd TUTaAIeBl.

24.2.2 «ByandyHa rouka»

Jlerko momiTuTH, 10 TOYKA € HEMHHYYOIO TOI f TIILKH TOMI, KOIU 11 BUILy-
YeHHs BeJe JI0 HEMOXKJIMBOCTI JiicTarucs Bij crapry no ¢diuminty. Bei Toukn, y
AKI MOXKJIUBO MOTPAITUTH TTCJII BUTYIE€HHS JIESTKOI 3aJ]aHOT, MU MOXKEMO 3HANTH
3a JIONIOMOrOIO TOMIyKy B Tyimbuny. Hexait A — MHOXKHHA TOYOK, Yy SKi MOXKHA
HOTpAIUTU 31 crapry, aKmo Buaydutu Touky k(0 < k < N), B — MHO)KHHA
BCIX iHIMX TOUOK (BKJIOUaOUM camy TOUky k). Touka k € Hemumydoro Toui i
TLIBKY T, KoJu (inim (To6ro Touka N) jiexkuTh B B, 1 TOUKOI0 po36uTTa TOI
it TIIBKU TOJI1, KOJIM, ITO-IIepIle, HeMaE CTPLIOK Bij TOYOK 3 B 10 TOUoK 3 A, i
[0-JIpyre, HeMae CTPLIOK Bij TOYOK 3 A 10 TOYOK 3 B, 32 BUHATKOM CTPLIOK,
mo BeAyTh y Touky k. Crpinkm Big Touku k 70 Hel K caMoOl JIOMYyCKAIOTHC,
TOMY IO TX MOXKHA BKJIIOUUTH B ILIAH JJI JIPYroro s neperouis. ITomitumo,
1[0 TOYKa PO3OUTTS 3aBXKIU € HEMUHYYOI TOYKOIO.

24.2.3 «/IpoTu u BUMHKa4di»

Bajiaua po3B’sI3yeThCs METOJIOM «PO3Iisii 1 nanyiiy. Hexail y Hac € mesika MHO-
JKWHA, JIPOTIB, 3’€MHAHUX 3 M BUMHKadamMu 3 HOMepamu L, L + 1,... R, upu-
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YOMY BCl BUMUKAUl 3HAXOIATHCS B OJHOMY HOJIOXKeHH] («BKJIIOYeHU» abo «BU-
KJIOYEHUI» ), 1 JJIsi KOZKHOTO JPOTY MOTPIOHO BU3HAYUTHU TON BUMUKAY, 3 AKUM
Bin 3’e¢mmanuii. fdxmo m = 1, To 3amaua odeBmaHa. Hexait m > 1. 3minumo
CTaH 1epimx [m/2] BUMHKAYiB Ha IIPOTHJIEKHUH, TTOTIM IIepeBIpIMO KOXKHUI 13
JpoTiB. 3a OTPUMAHUME BiIMOBIISIME MU 3MOXKEMO PO3JLIATH HAITY MHOXKUHY
JPOTiB Ha JBi HemepeciuHi MiIMHOXKWHNA: 3 TUX JPOTIB, AKi 3’€aHaHi 3 HepIIn-
Mmu [m/2] Bumukadamu, i Tux, gxi 3’equani 3 m — [m/2], mo 3amummiucs. Tum
caMUM MU 3BeJIU BUXIIHY 3a/a4y JI0 JBOX aHAJIOITYHUX, ajie «OLIbII IPOCTHX>
(3 Menmo0 KijbKicTio BuMmuKadis). Onucanuii ajJropuTM MOXKHA 3aIUCATH Y
BUIJIsAII PEKYPCUBHOI IIPOIIETY PH.

Posaina 25. YropiimHa’ 1996

25.1 3aBaaHHYA NepHIOrO TYpPY

25.1.1 «I'pa»

Hactymme mpocrte cmocTepeskeHmnst Befie 10 po3B’sa3Ky 3amadi. Tak gk irposa
JIOIIKA HA MOYATKY I'PU MICTUTH MMapHY KiJbKICTH €JIEMEHTIB y ITOCJIiJIOBHOCTI,
TO IIPU XOJi MEPIIOro IpaBlisi OJIUH KiHeIb [TOC/IiJI0BHOCTI HEIIApHUM, a JIpyruit
KiHeIlb 3HAXOIUTHCS y MapHiil mosurii. ToMmy mepmunii rpaBers MOXKe 3aBXKIU
obpaTu eJIeMeHT 3 HemapHol abo 3 MapHOI MO3UIIl.

Asroput™ monepeIHbO aHAJIIZYE BMICT MOYATKOBOIO PO3TAIYBAHHS HA J10-
IIIIi TIepe/] movYaTKoM rpu, obuunciondn 3uadenns OddSum ta FvenSum, cym
€JIEMEHTIB y HelapHUX IMO3UIAX Ta CyM eJIEMEHTIB y IMapHUX MO3UINAX, BiJIIT0-
BiJIHO.

dxmo OddSum > EvenSum, To nepmmuii rpaBellb 3aBXKIu obupae Hemap-
Hi MO3UIHT 1 TUM caMUM BUMAarag, 1mob Jpyruil rpaBeib oOUpaB MapHi MO3UIIL.
Y Bunajky, kojau OddSum < FEvenSum, nepimnii rpaBelb MOBUHEH 3aBXKJIU
obupaTu mapHi MO3UIIii.

25.1.2 «Poboru»

Ilinzamaaa A

OueBuIHO, IO ONTUMAILHAN aJropuTM MOXKe Oy TH 3HAMJIEHO, AKIIO KOXKEH
BepCTaT MOYNHAE IIPAIIOBATH y MOMEHT Jacy 0, 1 HIKOJIN He 3yNUHAETHCS, TOKN
HE BUKOHAHO OIEPAII0 HaJ BCIMa JETAJISIME, 0 00pPOOJIAIOTHCS UM BEpCTa-
toM. MakcumaJibHa KiJIbKICTh JeraJjeil, 1o MoxKyTh OyTu 06pobJieHi 3a dac ¢
Bepcrarom m tuity Op nopisutoe t/ PTime[Op, m]. Tomy, miniManbH#it gac, mo
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HeoOXiHMIt 118 BUKOHAHHs onepalil Op s Beix N gerasieii, HaliMeHIne 3 du-
cen t, Take mo cyma auces (t/PTime[Op,i]) ans i =1,..., M[Op], 6iabire a6o
nopiBaoe N. Takum 9rHOM OOYMCIIFOEMO 3arajibHUN Yac BUKOHAHHS OlEpAriil
Op.

ITlinzamaga B

OueBnIHO, MO AJITOPUTM JJIsi BEPCTATIB, 0 BUKOHYIOTH omnepariiio A, Ta-
kuii 9K y miazagadi A. Hexait TAB — winiMaJbHUil 4yac, SKuil HeOOXixHMii
JIJIsI BUKOHAHHS 000X omepariiit s Beix N geraseit. Mu MoxkeMo BBarXKaTH, 10
KOKeH BepcraT Tuily B 3akintaye o6pobky Touno y dac T'AB i nikosn He 3ymnu-
HSIETHCsT Mi2K OOPOOKOIO JIBOX MOC/IIOBHUX JeTajieil. fKIo 1e He MOYaTKOBUI
BUIAI0K, TO MA MOYXKEMO 3MIHUTHA ONTHUMAJJILHUAN AJTOPUTM BiAMOBIIHO, SKITO
JIeTaJIb 3HAXOINTHCA y JEIKNi Jac y MPOMIKHOMY KOHTEHHEepi, TO Iid JIeTaslb
Oyie JOCTYIHO 1 Imi3HiIme.

Hexait d — gac nmogyarky oOpoOKu mepinol jeraji BepcraTom Tuily B, Bi-
IIOBiTHO onTHMaJibHOMY aJyiropuTMy. [losznaunmo T'B - MmiHIMaIbHY KiIbKiCTB
Jacy, Ikt HeoOXiaHuii, Mmob BUKOHATH TLILKK omepartito B ams Bcix N mera-
Jsteii. Toui, Bukopucropyoun nigzagady A, maemo T'AB = d+T B. Takum unaOM
3aJIATITAETHCA OOUNCINTH IaC 3aTPUMKH d.

Hexait Finish(Op,t) — kiibkicrs merasieii, Jjisi 9kux y 4ac t Biamosiu-
HO OINTUMAJBHOMY AaJI'OPUTMYy BHUKOHAHO OjHy ormepatito Op. Hac sarpum-
KU d — HaliMeHIle YUC/I0, SKe 3aJI0BOJIbHSIE HACTYIIHIM YMOBI: JIjIsi KOXKHOI'O
t,0 <t < TB uo menwiit mipi Finish('B’',TB — t) kuibKicTb geradeil, 1ocTy-
MHUX Y TPOMiKHOMY KoHTelHepi y dac d + t. s mamoro 3madeHus d MOXKHA
nepeBipuTu BKas3aHy yMoBYy. ToMmy 3HadeHHsi d 00YMC/IOEMO, TIOUYnHAO4In 3 1 i
3011y 09N d, JJOKU He BUKOHAETHCS YMOBA.

25.1.3 «Mepexka mKija»

Mepezka mKiJT MOKe Oy TH IIpeICTaB/IeHa OPIEHTOBAHNM T'PadOM, BEPIITHHI KO-
ro — mkoun i (A, B) — riska rpada Toxi i Tinbku TOl, Kou mKoua B 3HAX0-
JIUTHCSL Y CIUCKY po3cuyiku mKou B. ChopMyroeMo 3a1ady, BUKOPUCTOBYFOUH
TepMminosoriio rpadis. Bymemo BukopucroByBaTn 3ammuc p — ¢, akmo y rpadi
icHye crnpsmMoBaHMit MUIAX Bix p o q. Muoxuny Bepmun D rpada G HasuBa-
I0Th JIOMIHYI09Y0I0 MHOXKUHOIO (7, SIKITNO JIJTsl KOYKHOI BEPITUHE ¢ ICHY€E BEpINHA
p B D, Taka mo p — ¢q. Y nigzamadi A HeoOXiTHO 3HANTH JOMIHYIOUY MHOXKUHY
rpada G 3 MiHIMAJIBHOIO KLIbKICTIO eneMenTiB. Muoxuna sepmun C'D rpada
G Ha3UBaETHCS KO-JIOMIHYIOUOK MHOXKHUHOKO rpada G, sIKIo st KOXKHOI Bep-
muHan p icaye Beprmaa ¢ B C'D, Taka mo p — ¢. ['pad G HazuBaeThes cTporo
3B’sI3aHNM, SKIIO JJIsl BCIX BEPIIMH P 1 ¢ icHye nuigax p — ¢ i nmuiax ¢ — p B G.
Posp’s130k mijgzagadi B — e miniMajibHA KiJIbKICTh HOBUX TiJIOK, SIKI HEOOXITHI,
o6 3pobutn GG crporo 38’sg3anuM. [lo3HAYNMO KiIBKICTH €JIeMEHTIB MHOXKUHI
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S, gk |S|. Hexait D minimasbua gominytoda muoxkuna, a C'D — minimasibHa KO-
JioMiHytoua MHOKUHA rpada G. MoxkHa j1oBecTH, 10 Po3B’si3KoM Iiji3agadi B e
0, sixmo G crporo 38’ s3auuil, i max(|D|, |CD|) B iHmoMmy BUNagKy. 3po3yMiso,
0 KO-JOMiHy(O4Ya MHOXKWMHA rpada G - 1e JOMiHyoYa MHOXKHHA TPAHCIIOHO-
Banoro rpada GT i maBmaku. Tomy Mu MOXKEMO OOYHCIUTH MiHIMAJILHY KO-
JoMinyody MHOXKHUHY rpada G, Tpancnonysasmu GG i O0UUCIUBINT JTOMIHYIOTY
MHOKHMHY TPaHCIOHOBAHOTrO rpada.

25.2 3aBIaHHY APYIroro Typy

25.2.1 «CoptyBaHHs-3»

OcHoBHa ijiest po3B’s3Ky nHoJidgrae y HacTynHoMy. OOUHCINTH CIIOYATKY KiJb-
kicte nosis Nalz] st enemenris @ = 1,2,3 y BBegeniit nocsigosrocti. Toi
BiJicOpTOBaHA NOCJIIOBHICTD CKIagaeTbes 3 Nall] 3uadens 1, norim Na[2] 3ua-
genb 2 1 norim Na[3] 3nauens 3. ByjeMo BUKOPHCTOBYBATU CKOPOYEHHS T : Y,
06 TO3HAYUTH, IO €JIEMEHT & 3HAXOUTHCS Y HMO3UIT eJIeMeHTa Yy Y BiJICOPTO-
BaHii nocsigosHocri. O6uncanvo N EP|x,y], KiIbKICTb €JeMeHTIB & y IO3uIl
esleMeHTa Y Jd Beix x Ta y. [lokaxkemo, 1Mo KinbKicTh omepariiii oOMiHy, sKi
BUKOHYIOTHCS aJlOPUTMOM, MOXKHA 3HANTHU 3a JIOIOMOIOI0 BUPA3Y:

Ch(S) =min(NEP[L,2], NEP[2,1])+
min(NEP[1,3], NEPI[3,1])+
min(NEPI[2,3], NEP[3,2]) + 2 x abs(NEP[1,2] — min[2, 1])

25.2.2 «HaiigoBinuii npedikc»

Hexait S mocmigopaicTs cumBosiB i P — mHOXKuUHA npuMmiTuBiB. [lozHaunmo
Suf f(S, P) MHOXKUHY MOCJIIOBHOCTEl ¥ TaKy, JJisl sIKOT BUKOHYIOThCSI HACTYIIHI
JIBl yMOBH:

e v — mpedikc mpuMuTHBA B P;
e S = uv g AesaKOro .

J st 1BOX IOCJIIOBHOCTEH CUMBOJIB ¥4 1 © MU IMO3HAYAEMO KOHKATEHAINIO
u i v, 9k wv). OgyeBugno, mo S Moxke OyTH CKjajeHo 3 npumitusis 3 P ozl
it TlIbKU TOX, KoM HOPOXKHA MHOXKMHA MictuThest B Suf f(S, P). Kpim Toro,
S Mae€ pO3IIUpEeHHsI U MPABOPYY, IIe POOUTH SU, KOMIIO3UIIEH MPUMITHBIB 3 P
Tozi # TiabKu Toxi, Ko Suf f(.S, P) € HeIOPOKHBOIO.
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OjHa 3 oueBHIHEX IPOOJIEM — BeJIUKa JIOBXKUHA (afiia JaHux JJis TATaH-
Hsl y naMm’sTh. Ha 1macTsi, HeMae HeoOXiIHOCTI YuTaT BCIO MOC/I0OBHICTD y Ia-
M’sith. HeoOxinHo 3ayBaxkuru, mo Suf f(Sz, P) ayst nocaigosrocti S i cumposia
x Mozxke Oyru obunciena 3 muoxkuan Suf f (S, P). [To3HAUNMO MOCIIIOBHICTD U,
sKa € npedikcom npumitusa B P, gk napy (i, j), ue upedike P[i] ckiagaerbes 3
HepIux j CMMBOJIB pumitusa P[i] piBHOrO u, u i — HajiMeHmuil Takuil injgexc
IS 4. 3BEPHITH yBary, 10 HOPOKHS IIOCII0BHICTD HpejcTaBiieHa mapoiwo (1,0).
Mu MOXKeMO 3a3J1aJIer1 b ONPAIIOBATH MHOXKUHY IPUMITHBIB, 00 chopMyBaTH
rabsugo nepexony 1: Ti, j,z] = 0, sikino Hemae npumitusa B P 3 npedikcom
P[i][l..j]z, inakme wmajimenmuil ingekc k raxuii, mo P[i][l..j]z e upedikcom
P[k]. (P[i][l..j] o3Hauae MOCIIMOBHICTH CUMBOJIIB, IO CKJIAIAIOTHCS 3 HEPIIUX
J enementiB upumirusa P[i].) Inmumu ciaoBamu, sIKIIO MOCJIIOBHICTD U IIPEJI-
cTaBJieHa 11aporo (7, j), TO HOCTIIOBHICTh ux - npedike npumitusa 3 P roxi i
tizbku Toxi, konu T'[i, j,x] > 0, 1 B npomy Bunajxky ur — npedike P[T[i, j, z]]
i moxke 6ytu npescrasiaeso napow (T[i,j,z],j + 1). Takum anHOM HEOOXiTHO
3uafitu Marpuo nepexoxy 7' i 3anosuuru macus Full, ne Fullli, j] nopisaioe
true oz i Tinbku Toui, Kouu (i,j) A0OpiBHIOE npuMiTUBY B P.

25.2.3 «MariuHi KBaJgpaTukum»

[Tomyk 3akinayernbcs, Koau jgocarayra Koudiryparis Q. Crnodarky HeoOXiTHO
JIOC/TIINTH BUKOHAHHS OIEpAaIliil Ha moJaTkoBiit Muoxkumi. KinbkicTh Beix KOH-
dirypamiit 8! = 40320. Ie my»xe bararo, mob 36epiraTu KoHdIryparii B MacuBsi.
Ob6MuHYTH 1110 TPOOJIEMY MOXKHA, BUKOpucTasinu ¢yHKIio Rank, ska Bijobpa-
2Kae KoHdirypaiiito B Homep B jianas3oni 0..8! — 1. Mu MoXKeMO OTpuMaTH TaKy
dyukuio, Busnadusmu Rank(Q) sk momep kKouddiryparii, mo nepeaye ¢ Bii-
MIOBIIHO 10 JieKcHKOTrpadidHoro mopsiaky mepecranosku uuces 1..8. Heobximxmo
BiJI3HAYUTH, 1110 KOXKHE OazoBe nepersoperts C' Ma€ yHIKaIbHY iHBEpCio, TOOTO
Jutst Koxkuol KoHdiryparmil @, skmo C mepersopioe () B P, To iioro inBepcis
neperBoproe P B () 1 HaBraku. [HBepcil 6a30BUX IepeTBOPEHb:

o A A
e B: nukaivHmit 3cyB JIBOPYY Ha OJUH KBaJIPAT

e C: mOBOPOT MPOTHU CTPIIKKA TOAUHHUKA YOTHPLOX CEPEIHIX KBaIPATHKIB

Ha 90°

dAximo koudiryparis (), oTpuMaHna 3acTOCyBaHHIM 0A30BOI0 IIEPETBOPEHHS
C no P, 10 icHy€ TOCJIIOBHICTH 06a30BUX IIEPETBOPEHbD, IO MEPEBOJISTH 10Ya-
TKOBY KOHirypariito B @, e ocransiii eiement C. fAxmo mu 3uaemo @ i C, to
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MU MOKeMo obumcutu P, 3acrocyBasim inBepcio C' 1o Q.

Pozain 26. ITAP’1997

26.1 3aBaaHHA NepHIOrO TYpPY

26.1.1 «Mapcoxia»

AurropuTM po3B’sI3Ky 3a/1a4i: IporpaMa dnrtae JauamadT y Macus. [TotiM 6y 1y-
eMo OiHapHE JIEPEeBO JIJIst BCIX MOXKJIMBUX IIepeCyBaHb BiJl IIOYATKOBOI JI0 KIHIIEBOT
TOYKH. 3PO3yMijIo, MO TIIHKU 3aKiHYEeHI MIISXU MOXKYTH HEPErJIsiIATHCs, TaK
dK JIEPEeBO He MPOJIOBKYEThC depe3 HepiHi mitanku. [lraxu omimnoorhes, 3a
KiTbKicTIO 3i0pannx 3pa3kiB mopig. OOupaeMo HAWKpPAIUIT MIJIIX 3 MAKCAMAJIb-
HOIO KiJIbKICTIO 3pa3KiB.

26.1.2 «I'pa rekc»

Poss’a30xk 1€l 3ama1i 3acHoBanmii Ha mepedbopi BCiX MOKJINBUX XOIIB, JTOKU TPY
He 3akindeno. [lepebupaiouu psjKu row BEU3HAYAEMO KOODIMHATU (SpOt, spot)
KJITUHKY, y Ky MOYKJIUBO 3pOOUTH XiJl 3a JOIMMOMOTOI0 BHPA3y.

26.1.3 <«Henaxkepsupa Illonrosiono»

[IpepcraBumo dpyKT, sikuit 30upaerbest ictu [Ilorrosiosmo y Burisiii 3-BUMipHOTO
macusy. Leit MmacuB iHimiag i30BaHO TAKUM IMHOM, IO BCi KJIITUHKA € ICTIBHUMM.
Tonromono mounmnae ictu 3 6s10ky 1,1,1 1 moTiMm mepemintyeTbes y mepimii 3°1me-
nmit 6,10k, Jlami BoHA PYyXaeThesa v JIOAATHLOMY MPOIOJIHLHOMY HAIIPSMI, MMOima-
10un Bel cyMizkui 6710Ku (rOPU30HTAJBHI 1 BEPTUKAJIBHI ), JIJIg IKUX HE IIOPYIILy-
10Tbcs nipaBusa. [lpu jmocaraenni croponn, Bu3HadaeMo, au Moxke [llonrosono
MTOBEPHYTUCS O€3 MOPYIIEeHHsT IPABUI, i TPUITIHSIE TTOITaHH CyMi>KHIX OJIOKIB.
IToTim BoHA TOBEpHETHCS 1 MPOIOBKUTD Tei mporiec. Koy Hisiki ropu3oHTaAIbLHI
O010Ku He MOXKYThH OyTm 3’imeni, [Ilomromono nmepemicturhes BHU3 Ha 4 GJIOKN
i IPOJOBKUTDH JIATH aHAJOTIYHO, BiaAMidaioun, M0 BOHA ICTh HACTLILKNA OaraTo
0JI0KIB 3Bepxy, 3HH3Y Ta I'OPU3OHTAJBHO, HACKLJIBKY 1€ MOXKJIMBO, 1 3aJIUIIAK0-
YU JIOCTATHBO He3 TeHnx OJIOKIB y KyTax Jiisi ToBopoTiB. Koy He 3a/mmurhbest
2KOTHOTO ICTIBHOTO OJI0Ka, TKOTO MOXKHA 3’ICTH, He MOPYIIYIOUN MPABUII, TPO-
rpama 3akimaye pooory. [1[o6 onrumizyBaTn po3B’ 30K 331811, PO3B’ I3aHHS 0~
YUHAEMO 3 3 HAIPMIB, MOYep3i 06MPaIovn, B3/I0BK SKOI rpaHi Oy/ie pyXaTUCh
Mouronono. BukopucroByeMo Haflkpamiuii HAIIPSIMOK.
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26.2 3aBaaHHA APYTOro Typy

26.2.1 <«Po3miTka kapT»

Hasnicn HeoOXiIHO BiZICOPTYBATH B NOPSIIKY 3POCTaHHsI (BUSHAYEHHS KJIHOUA
COPTYBAHHA 3aJIUINAEMO HA PO3IyM duTada). KoKHuil HaIme y BKA3aHOMY 110~
PSIIKY BCTABJISIEMO OJIMH 32 OJTHUM B OJTHIH 3 4 MOXKJIMBUAX MO3UTH. JK TinbKkM BCi
HAJIIIICH, [0 MOXKYTbH OyTH BCTABJIEHI TAKMM MLJISIXOM, OTPUMAHI, TO X MOXKHA
MOBepHYTU HABKPyTHU. Ile MOXKe BiIKPUTHU MPOMIKKH, ¥ sIKi MOXKHA PO3MICTUTH
HEBCTABJICH] HAJIINCH.

26.2.2 «Po3smizHanHsga cuMBOJIIB»

IIporieaypa po3mizHABAHHS MOJIATAE Y HACTYITHOMY: TOPIBHATH 27 JaHUX KOpPe-
KTHUX CHMBOJIIB 3 IO3UIIEI0 €KPaHy 1 3apeecTpyBaTH KLJIbKICTb MOMIOHUX ITi-
kcemiB exkpany. Koxen 3 27 KOpeKTHUX CHMBOJIB mopiBuioemo 40 pasis mrsa 20
PIBHUX BUIAJKIB 110 BEPTUKAJI, BPAXOBYIOUHN IMPOITYCKN Ta MOBTOpPEHHA. TakmuMm
qarHOM, 27 X 41 cuMBOJIIB MOPIBHIOIOTHCA 3 mo3uIlieio exkpany. [lykanuit cum-
BOJI — CHUMBOJI 3 MiHIMAJIbHOIO KIJIBKICTIO BiJIMiHHOCT€I].

26.2.3 «CkJajrlyBaHHsI KOHTeiiHEpiB»

OueBUIHUM € METOJI, SIKHil 30epirae y MacuBax Jijisi KO2KHOI'O KOHTelHepa Horo
MicieposrainryBanis (Ha CKJIAIl 91 Hi), 3HAYCHHsI OYIKYBAHOrO 9acy, KOJIU KOH-
TeiiHep HeOOXiTHO BiampaBUTH, BiAMOBIAHI KITHKOCTI KOHTEHHEPIB /1T KOXKHOT
CTOIKU 3 KOODJMHATAMU (X,y) HA CKJaJi

OpramnizoByemo nepebip BapianTiB nepeMilnenHst KOHTeHHEPIB, BpaXOBY0un
meobxinmni ymosu. HoBuit KonTeiinep moOMiMaeMo Ha CKJIaJ ¥ BIIbHY IMO3UILIO,
abo, KO 11 HEMAE, TO Ha CTOIKY KOHTEHHEPIB 3 MaKCUMAaJbHUM 3HAYEHHSIM
OYIKyBAHOI'O Yacy, KOJIM KOHTelHep HeOOXiTHO BiAIpaBUTH 31 CKIIALY.

Pozain 27. IlopTyramis’1998

27.1 3aBIaHHA HEePIIOrO TYpPYy

27.1.1 «KoHTakT»

OCKIJIbKE TOCTIIOBHICTD MOYXKE MaTH JOCTATHBO BEJIUKY JIOBXKHHY, HEOOXIIHO
o0y ryBaTu aJIrOPUTM, 110 Oyie i1 meperyisgaru MiHIMaJIbHY KiJIbKICTH pa3is.
ITokazkemo, sIK 3a OJUH TEPETJIsA]] BXiJTHOTO PsIKA PO3B3ATU 33/1ady.
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lyxami migmoctioBHOCTI Oy/1€eMO KOAYyBATH IJINME IUCIAME, IHTEPIPETY-
FOUU ITIIOCTIIIOBHICTD 9K JABIIKOBHII 3aIUC IIJION0 YUCJIA.

JLjist KOXKHOIO CUMBOJIY TOC/IIOBHOCTI (KpiM KIJIBKOX OCTaHHIX) icnye B —
A + 1 mignmocaioBHOCTEH, MO HUM 3aKiHIYIOThCs. Jis IXHBOTO aHaJIi3y J10-
CTATHBO MMaM’siTaTu ocTaHHI B npouunTtani cuMBoJin. Ha KOXKHOMY KpOIIi, IMic/Ist
TIUTAHHS I€PrOBOTO CUMBOJIY, HEOOX1THO 301BITUTH JHIUILHAKN JJTsT YCiX TTiaImo-
CJTIIOBHOCTEM, 10 3aKIHIYIOTHCA MOTOIHUM cuMBoJIoM. [1o 3akimaenni meperis-
JIy 7Tt KOKHOT i AOC/TiI0OBHOCTI Oy/1e BiloMa JacToTa 11 BXOIKEHHS Y BUX1THY
oc/Ti10BHiCTh. aJii, HeoOXiIHO BiICOPTYBATH YaCTOTH 1 BUBECTH HEOOXiIHY X
KiTbKicTD y ailr.

BayBaxKuMo, 110 OOMEXKEeHHsI Ha BXIiJHI JaHl migibpaHi TaKuM YHHOM, IO
JIOCTATHBO BUKOPHUCTOBYBATU CTATUYHY IIAM sITh Jjisi 30epexkeHHs iHMopmaril
PO YACTOTU BXO/?KCHHSI.

Iloapoburti KomyBaHHS TiAMTOCTIIOBHOCTEH 1 0OpOOKU MOYATKY 1 KiHIIA TT0-
CJIIJOBHOCTI 3aJIMIIAEMO YNTAIEBI.

27.1.2 «Jlamnm nJsi cBsITa»

CkopoueHHst 1epebopy MOXKHA, POOUTH JIBOMA IILISIXAMU: CKOPOUYIOUH KiJIbKICTh
POBIVIAHYTHX JIAMIIOYOK 1 3MEHIIYIOUH KiJIbKiCTh HATUCKAHD HA KHOIIKH.

Ilicaa moBiIBHOT MTOCTIIOBHOCT HATHCKAHD HA KHOIKHU CTAH JIAMIIOYOK Oy/ie
nosropioBaruca 3 uepiogom 6. Ile summsae 3 Toro, mo HCK(1,2,2,3) = 6.
Kpim Toro, 6ymyrs 36irarucs cranu JlaMnodok i3 nomepamu 6k i 6k + 2, a Ta-
KOXK 13 HOMepamu 6k + 3 1 6k + 5. Yci J1aMIIouKu MOXKHA PO3IINTH HA IOTUPU
IPYIM 3a OCTavero Bij JiyeHHs HOMepa Jamiouku Ha 6 tak: (0,2), (1), (3,5),
(4). JTamnoukwu, mo HajexaTh OJHIN rpymni, Oy/yTh 3HAXOIUTUCS B OJHAKOBHX
cTaHax Mmpu Oy Ib-IKNX HATUCKAHHIX Ha KHONKKA. HoMepa JTaMIIovoK y BXiTHOMY
daitri 3a1a10Th, TAKAM TIIHOM, CTAH He OJHIET JTAMIIOYKHU, a TPYIN, KOTPiil 11
JIAMIIOYKA HAJIEZKUTD.

Pesynprar maTuckanmsa Ha KHONKH He 3aJ€KUATH Bif MTOCIIOBHOCTI HATH-
CKaHb, & 3aJIe?KUTDh TITLKU BiJl KLILKOCTI. /IBOpa3oBe HATUCKAHHS HA JIOBIIbLHY
KHOIIKY [TOBEPTAE JIAMIIOYKHU Y BUXITHUI cTaH. 3 I[bOTO BUILIUBAE, MO JOCTATHBO
POBIISAATH TOCTIIOBHOCTI, OJIep>KyBaHi He OIIbIT Hi?K OJJHOKPpATHUM HATHCKA-
HHAM Ha KOXKHY KHOMKY. ZIKINO 3a/1ame Inc/ja0 HATUCKAHDb TapHe, TO HeoOXiTHO
posrisaaTu HarucKauusg na (0 abo 2 pisHOMAaHITHI KHOIKHU, KO Henapue — 1
abo 3.

Takum ynHOM, HEOOXIITHO PO3IUIAHYTH 16 BapiaHTIB HATUCKAHDb HA KHOIIKH 1
BubGpaTu Ti, 1o 3a6e31e4y0Th HeOOXIHU cTal JaMIIOUoK (4-X rpyi).
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27.1.3 «3opgHa HiY»

ILa zajaqa e morpebye creriaabHIX 3yCUIb 110 ONTUMI3aIlil, a po3paxoBaHa Ha
aKypaTHe IPOTrpaMyBaHHs TPOMI3IKOT 0OpOOKM KapTh 30psHOTO HedA.

Koxken Kpok CKJIAHAETHCA 3 JBOX €TAIB: CIIOYATKY BU/IJISIETHCS HOBE CY-
3ip’d, a MOTIM BOHO JIOPIBHIOETHCS 3 pamimte 3uaiiaennvu. Hosi cy3ip’s moxma
IIyKaTH, ITOCIIJ0OBHO IPOAUBIISIOYNCH KAPTY J0 BUABJIEHHS Ie HE 00pPOOJIEHOT
3ipku. JlaJii, 3aCTOCOBYIOYN OJUH 3 AJI'OPUTMIB 3aJIUBAHHSI, BUJLISETHCSI yCe
cysip’s. Ilepesipka 30iry 3 ogHuM i3 panilie 3HalieHUX Cy3ip’iB IPOBOIUTHCS
[T0eJIEMEHTHUM IIOPIBHSIHHSIM Cy3ip 1B 3 ypaXyBaHHsIM BiJIIIOBIIHUX [IEPETBOPEHD
KOODIMHAT.

27.2 3aBaaHHA APYTOTro TYypy

27.2.1 «KamesioT»

s poss’sasamnms 3aaqi HeoOXiaHo mepedpaTn yci KJIITHHU JIOMKA 1 BUOpaTn
ONTUMAJIBHY I 3ycTpidi. g KOKHOT K TUHE HEOOXiTHO BUBHAYHUTH, 13 STKUM
JITIApeM HeoOXiTHO TepecyBaTHUCs KOPOJIIO # y fKifl KJITHHI TOBUHEH ITOYUHA-
THCsI IXH criibHU pyx. [lomepeaapo yjist BCiX nap KJIITHH HeoOXiTHO O0IUCTUTH
BiJcTanb (YUCI0 XOIB) MizK HUMHU U1 KOPOJI 1 JIMapiB

27.2.2 «Ilomairon»

IMio 3ama4y MoxKHA BUpinlyBaTd guHaMidHuM (TabaudHuM) MerogoM. Bin Tyr
3aCTOCOBHUI y CUJIY TAKUX MipKYBAHb.

Hexait 3maiinerno po3s’si30K st Jgesakoro Biapiska Ilosirona, To6To Bimoma
ITOCJIIJIOBHICTD BUJIAJICHHS PedEp, 10 TPU3BOJIUTD JIO ONTUMAJIHLHOTO 3HAUEHHS.
Posrisgremo pebpo, mo Bugammiaocs ocranniM. Lle pedbpo po3dbusae po3TIsHy THit
BiApi30K mosrirona Ha Bl yacruau. OYEBUIHO, IO MOXKHA IEPEBIOPSIKYBaTH
MTOCTITOBHICTD BUIAICHHST pebep Tak, Mod CIovaTKy BUIAIINCT pedbpa 3 ommHiel
YaCTUHU, IIC/Is 90T0 - 3 iHmol. BigmoBigui migmocsigoBHocTi OynyTh 3abe31e-
YyBaTU ONTUMAJILHE 3HAYCHHS JJII KOYKHOT 3 YACTUH.

Xoua Jjisi PO3B’si3aHHS 3a/1a9l HEOOXITHO 3HAWTH MaKCHMAaJbHEe 3HAYEHHS
[Tostirona, y mporeci po3B’sizaHHsT 3HAJI00/IATHCST MiHIMAJIbHI 3HAYEHHS YaCTUH
[Tomiromna. e moB’si3am0 3 TIIM aKTOM, 0 BUSATEHHSA pedpa 3 OTePaIieio MHO-
JKEHHS 1 CYMIXKHUMM BEPIMHAME 3 BiT €EMHUMHI 3HAYMEHHSIME A€ B PE3YIbTATI
BEPIUHY 3 JIOJATHIM 3HAYCHHSIM.

Ajropurm nouunnae po6ory 3 Biapiskis Iosirona gosxunu 1 (1 Bepmmmna).
Jjist HUX ODYHUC/IIOETBCSI MAaKCUMAaJIbHE 1 MiHiMaJbHe 3HadYeHHs. Ha KOXKHOMY
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HACTYITHOMY KPOTIi 00pOOIOTHCS BiJIPI3KM Ha OJIMHUITIO O11bII0T moBKuHM. OnTH-
MaJjIbHI 3HAYEHHsI KA ThCsl epedbopom pedep Binpiska. Ha octaHHBOMY KpOITi
OOYHCITIOIOTHCSI ONITUMAJIBbHI 3HAYEHH [Tt BiApiskis gosxkunu N — 1. Cepe Hux
HEOOX1THO BUOpATH MAKCUMAJIbHE - PO3B’sI30K 3a/1ad4i.

27.2.3 «KaprtuaKn»

Bizbmemo mpsimy, piBHOOIXKHY BepTHKAJILHOI OCi 1 Oymemo pyxatn 11 y3I0BK
TOPU3OHTAILHOI OCI 3JTiBa MPaBOPyH, 3amaM ITOBYIOUN, sIKi MPAMOKYTHUKA TIe-
PETHHAIOTHCA MPAMOI0. ¥ BHUXIIHOMY 1 KiHIIEBOMY IOJIO?KEHHI IpsiMa He Oyie
IIePETUHATH HifAK]I MPAMOKYTHUKH. [HTEpec mpeIcTaB/IIIOTh CUTYAIlil, Y KOTPUX
JIesIKUil BIIPI30K MPsiMOT BXOJUTH yCEepeIuHy 00JIacTi, M0 MOKPUBAETHCS, abo
BUXOJUTH i3 Hel, y INX BUIMAIKAX BUSBJICHA BEPTUKAJIbHA TpaHuIlg obsacti, i
HeOOXi/THO 301/IBITUTY JOBXKUHY BUABJIEHOIO IIEPUMETPA.

Ou4eBuIHO, IO AaHAJIOTTYHI MIPKYBaHHS BIPHI 1 JIJIs] TOPU30HTAIBHUX IACTUH
[epuMeTpa.

[Morounuii cran npsaMol MOXKHa 30epiraT 3a JONOMOrO0 MacuBy (OCKIJIbKI
yci KoopauHaTH 11ij1i) a0 CIIUCKOM BIAPI3KIB epeTuiy 3 MpsMOKy THUKaMu. [1jis
KOXKHOT'O Bijfpi3ka HEOOXiTHO mam’dTaTh KiTbKiCTh MPAMOKYTHHKIB, IO HOTO
MOKPHUBAIOTD. [IpsiMy MOKHA PyXaTh O IIJI0YUCETbHIM KOOPAMHATAX i3 KPOKOM
1, aje KpaIre BiJICOPTyBaTH KOOP/MHATHA IPSIMOKYTHUKIB 1 ITepecyBaTh MPAMY
10 HUM.

Pozain 28. Typiis’1999

28.1 3aBaaHHYA NepHIOrO TYpPY

28.1.1 «KBiTKOBa KpaMHUYKa»

Posrisnemo, gk 1omaBaHHs HOBOTO OYKETY 110 B2Ke PO3TAIIOBAHUX B Ba3aX BILIN-
Ba€ Ha po3B’a3annga 3ajadi. [leit HOBUit OyKeT MOKHA TOMICTUTH B OJHY 3 Ba3,
aJjie Ipy IbOMY BCi iHIM OyKeTH MaloTh OyTH pO3TaInoBaHi JiiBimie Bij HBOTO.
[Tepebpapmiu BCi BapiaHTH pO3TallyBaHHS OYKETIB B IOMEPEIHIX Ba3ax MOXKHA
3HAWTHU ONTUMAJILHIN BapiaHT IXHHOTO PO3TAITYyBAaHHA, & MepeOpaBIy BCi Ba3n
JIJISI HOBOTO OyKeTy — 3HaiTH pO3B 30K 3a1ai.

EdexrusHo 1eit nporec MoxkHa opranisysaTu Tax. Ilozmaummo b; j, 1 > j
ONTUMAJIbHE 3HAYEHHSI €CTETUYHOI XapaKTEPUCTUKU § PO3MIIIEHHS TEPIIUX J
OykeTiB y meprmmx Baszax. b; ; MOKHa TaK BU3HAYUTH TePe3 MOIEPE/IHi:

bi,; = max(a;,; + bi—1,j-1,bij-1)
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[lepmmuit BapianT BiAmoBiTae BUMAIKY, KOJIU OYKET 4 MOMINYETHCA V Bagy j
(3HAYEHHS €CTETUYHOI XaPaKTEPUCTUKU [LOIO PO3MIIIECHHS JIOJAETHC 10 3Ha-
YeHHsI eCTEeTHYIHOI XapaKTePUCTHKHU po3MilieHHs i — 1 Oykery y j — 1 Basi),
Jpyruii BapianT — OyKer 4 OyJI0 PO3TAIIIOBAHO B OJHIiT i3 j — 1 monepe iHix Bas.
Buauennst by Oyze PO3B’sI3KOM 3a/1adi.

st Toro, mob oTpUMaTH HEe TIIBKH ONTHMAJIbHE 3HAYEHHS €CTETUTHOI Xa-
PAKTEPUCTUKH, & 1, IK BUMATAETLC B 3aJla4i, pO3TAIlyBaHHsa OYKETiB B Ba3ax,
HeoOxinHo 30epiraTn 10JaTKOBY indopmarniio, a came I7Id KOKHOTO b; ; maM g-
TATHU 3a JKOIO 3 aJbTEPHATHB Horo 6ysao obpamo. [IpocyBaroduch y 3B0OpOTHOMY
HaNPSAMKY BiZI bpy J10 b1 1 MOXKHa OTpUMATH ONTHMAaJbHE PO3TAILYBAHHS.

O6uncnenns b; ; MOXKHA IIPOBOJUTU OJHOYACHO 31 3UHTYBAHHSM 3HAUYCHb

A

.7

28.1.2 «CxoBaHi Kogn»

[To-mrepiire, 3BepreMO yBary Ha po3Mip BXiIHUX gaHuX y it 3a1aqi. O6’em 3a1a-
HOT'O TECTY 3HAYHO OiIbINe, HizK 00’€M yCiX IHIMMX JAHUX, TOMY PO3B’SI30K HEOO-
XiJTHO ONTUMIZYyBaTU BiTHOCHO came Iporo napamerpy. Ckopimr 3a Bce OTpiOHO
3HAWTU aJropuT™, IKuii OyJie po3B’s3yBaTH 3384y 3a OJIUH IIPOXil TEKCTY, IPU
bOMY He Oyze 3amam sTOBYBaTU IIPOYUTAHUN TEKCT, a OyJie MpaIfoBaT 3 Jjie-
AKOI0 OOMEXKEHOIO TTOCIIIOBHICTIO MPOYNTAHNX OCTAHHIMK JIiTEp, Hallkparre 3
OJTHOIO JIITEPOIO.

Posp’a3anmns 3aati, TaKIM IHHOM, CXEMATUYIHO Oy/e BUIVIAIATH TAK: [IOYU-
HAIOIN 3 TEPITOTO CUMBOJIY BXITHOTO TEKCTY HAKOIMNIYBATHU €KY 1H(MOPMAIIiTo
PO IMOKPUBAIOYI MTOCJIIOBHOCTI, 3MIHIOIOYH 1T ITiCJIs YUTAHHS HACTYITHOTO CHM-
BOJIY.

B mporieci auTamms BXigHOT TOCTIIOBHOCT] HEOOXiIHO BUKOHYBATH MBI OTIe-
partii:

1. PozmizmaBanns MOKPUBAIOYNX MTOCTITOBHOCTEIH.

2. Iormyk moc/1iIOBHOCTI MOKPUBAIOYUX TTOC/TIOBHOCTEMH, IO MIPU3BOIUTH 10
MaKCUMaJILHOI CyMapHOI JIOBXKUHU KOJIOBUX CJIiB.

[Teprry 3amaty MoKHA PO3B’sI3yBaTH, 30epiraioyun Jijis KOXKHOTO CJI0Ba JI0B-
KUHY HOTO TOIATKOBOT IaCTHHH, sIKa ByKe 3yCcTpinack y Tekcri. [Ipu 3untyBammi
HACTYIIHOI'O CHMBOJIY TEKCTY, SKINO BiH CIIIBIAJAE JJIS JIEAKOrO CJIOBA 3 HOr0
[IEPIIIOI0 HEBUKOPUCTAHOIO OYKBOIO, 30L/IBINIMMO JTOBYXKUHY HTPOYUTAHOI YaCTUHU
Ha OJIMHHUIIO, IHAKINE IIPOILYCTUMO If0 OYKBY JIJIsI JJAHOTO CJIOBA.

K0 YuTAHHT HACTYITHOI JITEPH MPU3BEJIO 0 3HAXOIKEHHST TOKPUBAIOTOT
HOCJIZIOBHOCTI Jjisl JAEAKOro ¢aoBa (CJIiB), HEOOXIIHO BPaxXyBaTH IO MOCJII0B-
HicTh (HOCHIIOBHOCTI) ¥ OGYIOBI MAKCUMAJIBLHOIO HAGOPY HOKPUBAIOUUX HOCIIi-
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JoBHOCTEi. MOXK/IUBI ABa BUMAAKN: 400 3HANICHY MTOCTIIOBHICTD Oy/Ie BUKOPH-
CTAHO y ONTUMAJBbHOMY HMOKPUTTI, TOJI JIOBXKUHY ITOKPUTOTO CJIOBA HEOOXIITHO
JIOJIATU JIO JOBYKUHU CJIB ONTUMAJIHLHAX MOKPUTTIB YACTUHU MOCIIOBHOCTI IO
He IIepEeKPUBAETHCsI 31 3HANIEHOI, a00 1T BUKOPUCTAHO He Oyje — HISKUX Iepe-
TBOPEHb BUKOHYBATU HE HOTPIOHO.

ObMmerkenHst, 9Ki y BeJIUKIiN KIJIBKOCTI IPUCYTHI y 3ajadi, JT03BOJISIIOTEH 0~
30aBUTUCH BEJIMKOI KiMTHKOCTI YCKJIATHEHD, IO BUHUKAIOTH TIPU PO3B’sI3aHHI 3a-
madi. Hanpukias, oOMerKeHHsI Ha JIOBXKUHY MOKPHUBAIOYOI IMOCJHJIOBHOCTI J10-
3BOJIsIE OOMEXKUTHUCH 30epiraHHsIM OCTAHHBOI TUCSYl ONTUMAJBHUX IMOKPUTTIB,
aHaJ I3 TIIBKU MiHIMAJbHUX CIIPABa MOKPUBAIOYUX MOCJIIIOBHOCTENR — IOTITYKOM
TIIBKA HAMKOPOTIINX MTOKPUBAIOYUX TIOCJIIOBHOCTEIA.

28.1.3 <«Ilinzemue micTo»

BaraJibHIM IIJIX00M JI0 PO3B’si3aHHs TAKUX 3aJad € M00yI0Ba JepeBa, BepIiu-
HaM sIKOT'O BiJIIOBIJIAIOTH 3allUTaHHSI, & JIMCTKaM — 3HalijeHi Biamosimi. Akimo
CHCTEeMy 3aluTaHb CPOPMOBAHO TAKUM IMHOM, IO JEPEBO BUXOINTDH JOCTATHHO
30a/IAHCOBAHNM — OTPUMAEMO OLIBINT e(PeKTUBHY B TipIIIOMY BUIIAJIKY IIPOTpa-
My PO3B’s3Ky. AJjie 1mo0yoBa 36aaHCOBAHOIO JIEPeBa € JOCTATHBO CKJIAIHOIO
3a/1a9€I0.

BamicTh 1100y10BU 30a/TAHCOBAHOTO JiepeBa MOXKHA OyayBaTu JepeBo, 36a-
JIAHCOBaHE He 3a JIOBYKUHOIO T'JIOK, a 3a KIJIBKICTIO BiIIIOBi/Iell y KOXKHI 3 T1JI0K.
st 070 Ha KOYKHOMY KPOIIl CepeJT YCiX MOKJINBUX 3AIUTAHL OYIEeMO ITyKa-
TH Take, BiANOBIIbL Ha sgKe POo30MBAE€ MHOXKUHY MOXKJINBAX KBaJIpaTiB Ha B
YaCTUHH, MO0 HAHMEHI PO3PI3HAIOTHCS 38 PO3MIpOM. fKINO € JeKiTbKa TaKmxX
3almuTalb, 00epeMo JO0BlIbHE.

K110 38 JOTIOMOT0T0 3aMUTAHb BU3HAYUNTH TOJIOKEHHST He BIAJIOCS, 400 KO-
JTHE 3alMTAaHHS He TPU3BOIUTE 10 €(heKTUBHOTO PO3IiICHHS BiIIOBIIel, MOKHA
BUKOPUCTOBYBATHU MEPEMIIIEHHA 110 KAPTi.

28.2 3aBaaHHA APYTOTro TYypy

28.2.1 «Csitnodopu»

B miit 3a1a4i onucaHo Jiesiky JUCKPETHY CUCTEeMY. 3aIporpamyBaBIu poOoTy Iii-
€1 crucTeMHu MOYKHA MOJIEJIFOBATH ITEPEMIIIEHHST TPAHCIIOPTHOTO 3aC00y MiXK Iepe-
xpectsiMu. CyTTEBUMU TP MOJIEIOBAHHI € T€ MOMEHTHU Yacy, KOJIU 3MIHIOEThCS
CTaH JEeTKOro cBiTIodopa abo TPaHCIOPTHUI 3acib mocsarae mepexpects. KImo
3MIHIOETBCS CBITJIO Ha JEIKOMY CBIT/IO(hOpI — HEOOXITHO PO3ITISHYTH MOXKJIU-
BICTb PyXy TUX TPAHCIIOPTHUX 3aCO0IB, siKi 3HAXOSTHCsI HA [IbOMY [I€PEXPECT,
Ta Ha TUX [EPEXPECTsiX, siKi Oe3rocepeHbo 3’€IHaHI 3 HUM Joporamu. ZKImo
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2K TPAHCIIOPTHHUIT 3acid mpubyBae Ha MepexpecTsi, TO HeoOXiaHO abo 3aTUITUTHI
iforo Tam 4yekaTu, abo, SIKIIO JI03BOJISIIOTH CTAHU CBITJIOOPIB, CIPSMYBATH JI0
IHIIIOrO ITEPEXPECTsi.

Bynemo BBaxkaTn, 1mo B HAC € HEOOMEXKEHA KiJIbKICTh ySIBHUX TPAHCIOPT-
HUX 3aco0iB, sKi HA MOYATKY MOIECIIOBAHHS BCi 30Cepe/zKeHi Ha TMOTATKOBOMY
mepexpecti. Po3mimmmo Tx Ha 9acTUHN y BiAMOBIAHOCTI MO KiJIBKOCTI Cycimmix
[epexpecThb, Ta BIANPaBUMO Ti 3 HUX, [IEPECYBAHHS SIKUX J03BOJIEHO CTAHAMU
cBiTs0OpiB, IHII 3aJUNIUMO YeKaTh. B MOMEHT, KOJIA OJlHA 3 I'PYI JOCSTHE
CBOI'O IT€PEXPECTs, 3HOBY PO3JLINMO 11 Ha YACTUHY 1 BIJIIIPABUMO y HAIIPSIMKY
CYCIJIHIX TIEpexXpecTb.

Takum arHOM TPaHCHIOPTHI 3ac00M OYIYTHh PO3MOBCIOKYBATHUCH 10 TIEpe-
XPeCTsiX, 1 Yac MpUOYTTsI MEePIIOr0 TPAHCIIOPTHOIO 3aCO0Y 70 MEPEXPecTsi € Mi-
HIMaJbHUM YaCcOM IIOJOPOXKIi 3 IOYaTKOBOrO mepexpectsi. MoMeHT 4acy, KoJiu
[EPIIIT TPAHCIOPTHHI 3acid J0CArHe KiHIIEBOIO IMEPEXPECTs € PO3B’SI3KOM 3a-
mawi.

HomaTkoBa pid, mpo siky Tpeba MoTypOyBATUCH — PO3II3HABAHHS HEJI0CS-
2KHOCTI KiHIIeBOTO repexpectsi. e Moxke craTuch y TOMY BUIIAJKY, KOJIA He ICHY€
IIJISIXIB MiXK IIepexpecTsiMi, ab0 BC1 BOHU MICTSITh JOPOTH, 10 SIKUM He MOXKHA
3auTu. Taki Joporum BUPIBHAIOTHLCSA THM, IO CBiT/IOMOpH Ha 3’€IHYBAHUX ME€pe-
XPECTAX 3aBK/IA PISHOTO KOJIBOPY, 1 IX MOKHA BUJIAJUTH OJIpa3y i l9ac YnTaHHA
BXiTHUX maHmX ab0 Ge3mocepeHbO MiC/Is.

28.2.2 «BwupiBHIOBaHHS»

O/ tHUM 3 MOKJIMBUX BapiaHTiB pO3B’s3aHHs 1€l 3a/1a4i € HACTYITHAN.

[Tpubepemo 3 ycix CTOMOK 10 OIHAKOBIi, MAKCHUMAJIbHO MOXKJIUBI# KiJIbKOCTI
KapTOK. SIKIIO BCI CTOIKY CTa/U MOPOXKHIMU — 3HAliIeHO pO3B’s30K. [HaKIe €
JIeKiJTbKa, TTOPOKHIX CTOMOK, 1 1X HEeOOXiITHO 3alIOBHUTH KapTKAMHU 3 IEPEIoB-
HeHnX CTOMOK. Ilic/Ia HAMOBHEHHS yCiX MOPOXKHIX CTOIOK 3HOBY 3a0epeMo Ma-
KCHUMAJIbHY MOYKJINBY KLIBKICTb KapToK. Lleit mporec 6yaemo mpogoBKyBaTH 10
3a0UpaHHs yCiX KapTOK.

€ure, 10 Tpebda, JIOBECTH — MOXKJIMBICTH 3AII0BHEHHSI IIYCTUX CTOIIOK X04a 6
OJIHOIO KapTKOIO. SIKIIO MOPYY 3 IyCTOIO CTOIKOIO € CTONKA 3 MPUHANMHI TPHO-
Ma KapTKaMH, IO CTOIKY MOXKH& BHKODHCTOBYBATH JIJIsl 3aIIOBHEHHS IIYCTOL.
[maxire HEBaXKKO 3HANTH IPOIEAYDY, ska Oy/ie 3all0BHIOBATH IIyCTY CTOIKY, HE
CTBOPIOIOYH TIPU IIHOMY HOBUX IIyCTUX CTOIOK. PO3r/IsTHEMO YaCTKOBUI BUIAI0K
TaKOl MPOIEJYPH, B 3arajibHUI MOXKHA OOY/yBATH aHAJIOTIIHO.

Hexait maemo raky koudirypariio crounok: (a, 1,1,1,0,0,...). Heobximuo 3a-
moBunTu neprmit 0 6issr 1. Ilepenecemo oy KapTKy € IEPINOI CTONKA HA JIPY-
ry, orpumaemo (a — 1,2,1,1,0,0,...). HeobxigHy KiabKicTh pas3iB IOBTOPUMO
HepeKJIaJIaHHs 31 CTONKU 3 JIBOMa KapTKaMmu, orpumaemo (a,1,1,0,1,0,...). ITi-
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CJisl HACTYIIHOI'O AHAJIOIIYHOrO HepeTBopents Maemo (a,1,0,1,1,0,...), morim
(a,0,1,1,1,0,...) i mapemri (a — 1,1,1,1,1,0,...). IloBroprooun 1o mpome/y-
Py MOKHA 3aIIOBHUTH BCi IIyCTi CTOIKH, a, OTZKe, i 3PIBHATH KIJIHKOCTI KapTOK
B CTOIIKAX.

28.2.3 «Cmy2xkKa 3eMJri»

3HOBY, 3BaXKal04u Ha BEJIMKUIl pO3MIP BXIIHUX JAHUX, TOTPIOHO OOy IyBaTH aJi-
ropuTM, sIKuii He Oyje 36epiraTu yci BXinHi gaHi, a Oyje HAKOOUIyBaTU HEOOXi-
JIHY JIjIst PO3B 513Ky 1H(OPMAIIIO B IIPOIECi 3YNTYBaHHsI BXiIHUX JaHuX. Po3Mip
i€l imdopmariii He Moyke MaTH pO3Mip 3piBHAHMI 3 PO3MIPOM BXiIHUX JaHnX. B
ITiit 38021 BII€THCI HAKOTMUTYBATH iH(MOPMAINIO PO KOKHUI CTOBITYNK KapTH,
He po30MBaIOYIN HOro Ha KBaIpaTH.

B nporeci poboru OymemMo jofaBarTu 10 CTOBIYUKIB [0 KJUTHHI, [TOYHHA-
0YM 3 MBHIYHO-3aXiIHOTO KyTa, B MOPAAKY CJaiyBannsa manux y cdaitmi. s
KOZKHOT'O CTOBITYHKa OymemMo 30epiratn iHdopMarliito mpo J0BKUHE CMYKOK, sKi
IMOYMHAIOTHCA B JIEAKIN KJIITUHI CTOBITYUKA Ta BUCOTU B AKUX BIJIPIBHAIOTHCA HE
6ibie Hik Ha C' Ta MicTaTh 10 KiaiTuHy. Takux cmyzkok Oyme C' + 1, 3 gia-
nazonamu sucor [C, 0], [C'— 1,0 — 1],...,[0, —C]. Ilepexojsaan 10 PO3IJIsIaAHHS
HACTYIHOI KJIITUHUA B CTOBIYUKY, B 3aJIE?KHOCTI BiJl BUCOTH HOBOI KJIITUHU, Jie-
AKI CMY?KKHU OYIyTh BiIKWHYTI, JeIKi MIPOJOBKEH] 10 HOBOI, CTBOPEHi HOBI, IO
CKJIAJAIOTHCS JIUIIE 3 i€l KIITHHA.

BukopucroByoun iHGOpPMAIO IPO CTOBIYUKH, MOXKHA IIYKATU IPSIMOKY-
THUKH HACTYIHUM YuHOM. [Iporssmaoydn psmok KapTu, napasaeabHo 3 100yI10-
BOIO CMY?KOK, OyIeMo 00’€IHyBaTH X B MPAMOKYTHUKHU. JIJIs1 IbOoro HeoOXiTHO
30epiraTu iHopMaIiio PO MPAMOKYTHUKH, MiBIACHHO-CXITHUM KYTOM SKUX €
OCTAaHHsI PO3IVISHYTa KJITHHA, CIIOCODOM, CXOXKHUM Ha CIIOCiO 30epiraHHsi CMy-
koK. Jlogaroan 10 HUX CMYyKKH, SKi 3aKIHIyI0TbCS B TOTOYHIH KJIiTuHi, 6ymeMo
OTPUMYBaTH HOBI MPSMOKYTHUKH. ZIKINO cepej HUX 3HAMIETHCS IPSIMOKY THUK
O17BINOT TLTOTI Hiz?K MMOTOYHA ONTUMAJIbHA — 3HAWIEHO Kpalliif po3B’a30K, iHa-
KIIe Tic/IsA mepeOyI0BU MOTOTHOTO HADOPY MPSIMOKYTHUKIB BiIOyBAETHCS Tepe-
XiJ1 10 HACTYIHOI KJITHHA 0e3 3MIHM HOTOYHOI'O ONTUMAJIBLHOTO PO3B’A3KY.

Hagesieni B 1miit crarTi pekoMeHIAIll HOTPeOYIOTh MOJAAJIBIINOI JeTai3allil
JIJI TOTO, 100 OyTH 3aKiHdeHuMu PO3B’s3kaMu. MOKINBO I JeIKAX 3a1aT
icHyroTh 6i1bIT ebeKTUBHI aaropuT™Mu, HixK HaBeaeHi. JIopobky Ta yaockoHase-
HHsl 3aJjiamaeMo antadesi. [le Oyie 700puM TpeHyBaHHSIM Il THX, XTO DaxKae
IpUiMaTH y9acTb y OJMIaax 3 iHMOPMATHKE ab0 IIPOCTO IIKABUTHCS IIEI0
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HAYKOIO.

Pozain 29. Kurait’2000

29.1 3aBaaHHYA NepHIOrO TYpPY

29.1.1 <«llaniagpom»

Hobpum MeTo0M po3B’sI3aHHsg i€l 3amadi Oyme 3HalTH MOBXKUHAY L camol JT0B-
rol CHiJIbHOI MHAIOC/IIIOBHOCTI st BXiTHOTO psaka Ta iforo obepmenns. Bim-
noBiyo 3aga4i Togi 6yne N — L. AJbTepHATUBHUM IiX0J0M € IIOPIBHSHHS
IMOYATKY PsJiKa 3 00epHEHHS fforo 3akindenHs. /loBykuHa camMol JOBrol CIibHOT
ITiJIITOCIT JIOBHOCTI MOXKe OyTH OOYMCJ/IeHA 3 BUKOPUCTAHHSIM JIMHAMIYHOIO IIPO-
rpamyBanHs. Jac BUKOHAHHA Takoi mporpaMm MoykHa orminnta ax O(N?).

29.1.2 «llapkyBaHHS»

QinaspHUil CTAaH HAPKYBaHHs MOXKe OyTH BU3HAYEHUM COPTYBAHHSIM CIIICKY TH-
miB mammwH. [le MmoxkuHa 3pobutn 3a JiHiinMi Jac.

lj1st 100y/10BY TTOC/IJIOBHUX €TAIlB [T€PECYBAHHS aBTOMODLIIB MOYKHA BUKO-
PUCTOBYBaTH KaJiOHMIT aJITOPUTM, OCKIJIbKI Ha KOXKHOMY KPOI[l MOXKHA TapaH-
TYBATH 1[0 Ha KiHIEB] 103uIlil Oy/e po3mitieHo monaiimenrine W —1 aBTomMo0iIiB.
Tosi KiJbKICTh €TamiB 10 BUKOPUCTOBYE KA IOHUN aJITOPUTM € [%w = Q,
ae D — KiJbKicTh aBTOMODIMIB, O PO3TAIIIOBAHO He Ha CBOIX Micigx. B3araui,
3HAXO/IZKeHHs MiHiMaJ/IbHOI KiJIbKOCTI KpokiB € NP-ckiaanomo 3anadero. HapiTh
3MEHITIeHHs KiJTHKOCTI eTarniB *Kai0Horo aaroputMy Ha 1 €, B3araJi, TaKuM 7Ke
CKJIQJIHUM sIK 3HAXOJ[?KEHHsI MiHIMyMYy.

2Kaibuuit aaropurm Moxke Oy TH peasii3oBaHo, 00 BiH BUKOHYBaBCsI 3a Jac,
rponopItitauit V.

29.1.3 «Megaianna enepris»

Posrasgremo mexisbka METOIIB 0 MOXKHA 3aCTOCOBYBATH /I PO3B’I3aHHST TTi€T
3aJ1adi.

1. CopryBannsi BcTaBKaMu. Byiemo 36epiraru copTOBaHUil CIINCOK BXKe PO3-
DISSHYTHX 00 €KTIB Ta MOCTIIOBHO J0IaBATH IO HHOTO HACTYITHI eJeMeH-
tu. Micrie 71 BCTaBKH MOXKHA MIYKATH JIHIAHNM, OiHapHuM abo TepHap-
HuM TonryKoM. JIiHifiHI BCTaBKM MAIOTh KBaJAPATHIHY OIIHKY, OiHADHI Ta
repHapHi Bcrasku — O(N -log N). 3amicTb HOBHOTO CIUCKY 06pOGIIeHNX
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00’eKTIB JOCTATHLO 30epiraTé TIABLKKM MOJOBUHY Bifl 3araJibHOl KiJIHKO-
cri o6’ekriB. [aJti, mig gac meperisy Apyrol MOJIOBUHU 00 €KTiB MOYXKHA
BIUIyYaTH 31 CIIUCKY JiBa KPAHHIX €JIeMEHTH, TAKHM YUHOM Ha KOXKHOMY
KPOTIi KIJIbKICTh eJIeMeHTIB Oye 3MeHIIyBaTuCh Ha 1.

2. 3uaxomkenns po3burrs. Meros naraye Bubip Meianu (sK MIBUIKE COP-
TyBaHHS, 3 BIJIKUJAHHAM YACTHHU 10 HE MICTUTH MEJIAHU), ajie PO3TJid-
JAETHCsT PO3OUTTS HA TPU YacTuHU (IBOMa ejneMentamu). LI eremenTu
MOKHa OpaTw 3 OJHOTO Kparo, 3 000X KpaiB, po3TalloBaHi Ha Bimcrami
OJHA TPETUHA Ta JIBI TPETUHU BiJ Kpaio ab0 BUMAIKOBUM THHOM.

3. Buopsukosani rpynu. Byjgemo migrpumysaté rpynu 00’€KTiB JesIKOrO
posmipy (manpuxian, 8). Koxua rpyna nosunna G6yTu BiicoproBaHa, a
CIIUCOK I'PYyI Ma€ OyTH BiJCOPTOBAHUM 33 MiHIMAJIHLHUM €JIEMEHTOM B I'DY-
mi. Taka cTpyKTypa JaHUX T03BOJISIE 3AIIO0INTH JESKUX OPIBHSIHb.

29.2 3aBIaHHY APYIroro Typy

29.2.1 «lIlomrrosi BiggijteHHsT»

Tounuit po3B’sg30K MOzKe OyTH OTPUMAHUN JTUHAMITHIM IIPOIPAMYBaHHIM 0a3y-
OYMCh Ha JBOBUMIpHIi Tabsumi. HeobxinHo 30epiratu BCro TabJIMIO PO3MIPOM,
V' x P, KO¥KeH eJieMeHT Kol Moxke Oyt obuucsenuii 3a wac O(V'). Cxiaguicts
amroputmy — O(P - V?2).

29.2.2 «Crian»

[Ipsamominifinnit MeTom po3B 3Ky MOKe O6a3yBaTHCh Ha Tpadi, IKuil € TyaabHIM
JIO ILUTAaHAPHOTO rpada, IO MpeJCTaB/isie KapTy MicT Ta 3’eanyrodi crinu. Jly-
aJbHUI rpad MOXKHA OTPUMATH, SKIIO PO3IJIAAATHA 00JIACT siK BepiiuHu rpada,
sIKi 3’€HaH] SIKIO Bi/MOBiIHI 00J1acTi MatoTh criibHy criny. [Ipoxin mo pebpy
B IyaJbHOMY Tpaddi BiAmOBigae mepeTnHy CTiHM, TAKUM IMHOM, MiHiMIi3aIlis me-
PETHUHIB BiITOBia€ MOMYKY HANKOPOTIIOTO MIISIXY B JIyaJbHOMY Tpadi.

[Tepebpapmu BCi obacTi MOXKHA 3HANTH Ty, /10 SIKOI CyMapHa KiLJIBKICTb
IIepeTHHIB MiHIMaJIbHA.

29.2.3 «KoHcTpyloBanHsi 3 OJIOKiB»

Huxxuporo oninkoo Kigbkocti 6/10KiB B Jekommo3uiil € V/4 3aokpyriene 10-
ropu. 3HAXO/ZKEHHsSI MiHIMAJIBHOI JIEKOMIIO3UIN] ITPOCTUM IIOIIYKOM 3 IOBEpHe-
HHSIM € MOBLIBHMM TOMY IO iCHY€ OaraTo po3B’si3KiB 3 MaJIEHbKUMU OJIOKAMHU.
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Texnika TiIOK Ta IPAHAID JONOMAIAE 3HATHO CKOPOTUTH YAC BUKOHAHHS [IPO-
rpamu. Kot oTpruMaHo 4acTKOBY JIEKOMIO3HUI0 3 T 6JI0KaMy, HUZKHST [PAHUIS
Jutsi KibkocTi 6710KiB B 3akindeniit qekomnoszunil [T+ W/4], ne W e o6’emom
JUIsi SIKOTO Tpeba IIPOBECTH JIEKOMIIO3UIIi0. TaKuM YHHOM peKypcist MoxKe OyTu
upunmnena kouau 1"+ W/4 nepesuriye orpumanuii Minimym.

Pozain 30. Piangmmig 2001

30.1 3aBaaHHA NEepPHIOTO TYPY

30.1.1 «MobinpHi Teaedorn»

OueBuIHIM € METOJ, IKUil 30epirae y Macusi JJIst KOXKHOI'O KBaJApaTa BiInoBiIHi
KiTbKOCTI TesredoniB. BiamoBiah Ha KOXKEH 3aIUT O0UNCIIOETHCA STK CyMa, KiTb-
KocTeil TesiebOHIB y BCIX KBaparaxX MPsSMOKYTHUKA. Takuil ajropurm norpedye
S x S omepariiii i € JOCUTH MOBLILHUM.

Posrasgaemo ogromipHnit Buma ok 1€l 3aaadi. ko y MacuBi 3aMicTh Kib-
KocTi TesedoHiB y BiamoBigHOMY KBajparti I 36epiratn cymapHy KiJIbKiCThH Te-
siepOHIB y KBaJpaTix 3 HOMepamu Bifg [ — 2K 41 101, T0 M ITPUMYBATH TAKUit
MaCHB Ta 3HAXOJWTHU HEOOXIiJIHI CyMH y HBOMY MOXKHA 3a JiorapidpMivuamii Jac.
K10 1150 171€10 BUKOPUCTATH Y JIBOBUMIDHOMY BHITAJIKY, TO 3arajbHa CKJIaIHICTh
onosenns Ta nomyky Gyze O(log? S).

30.1.2 «I'pa ioiwari»

Il 3ama4a € TUOBOIO irpoBOIO 3aa49er0. [t ebeKTUBHOIrO 11 O3B’ I3aHHS J0-
CcTaTHBO TOOYAyBaTu rpad IHel rpu Ta 3HaiTH nUIsix y rpadi, sKuil npusseje
110 Burpairy. TeKoK MOXKJ/IUBE BUKOPUCTAHHS KaJIOHOIO ajroputMmy (suii po-
6UTDb JIOKAJIBLHO-ONTUMAJIBHUI Xij) ab0 aropuTMy, KUl POOUTH XOJIU BUIIAJI-
KOBO (aJie 3a IpaBusIaMu).

30.1.3 «Twofive»

Posp’si30k basyerbest Ha (DYHKINT, siKa 3a JOBLIBHUM (DIKCOBAHUM pPO3TAIlyBa-
HHAM OyKB y Tabsuil Oy/ie 00YMUCIIOBATH KiJIBKICTH CHOCOOIB HPHUILYCTHMOIO
po3TaInTyBaHHs OyKB IO 3aJUIMIINChL y Tadaumi. g dyakiia Oyme po3Tarro-
ByBaTH OYKBH y IPHUIIYCTUMHUX BIJIBHUX IO3MUISX TAOJMI, PEKYPCUBHO O0UH-
CJIIOBATH KiIBKICTh CIOCOOIB /I MEHINO] KiJIbKOCTI BIIBHUX JIiTEp Ta CyMyBaTH
OTPHUMAaHI pe3yJIbTaTH.
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MozkHa 10BeCTH, IO KiJIBbKICTh PO3TAIYBAHD BLIHLHUX JITEP 3aI€KATH TilTb-
KU Biji KOH(DIrypariil po3ranryBaHHs 3adikcoBaHux Jjitep y Tab/uil, 1 He 3aje-
KUTh Oe3mocepeHbo Bij posramnyBanHs. CHuparoduch Ha Ieil pakT MOXKHA
30epiraTu KiJbKICTh BapiaHTIB PO3TaIlyBaHHsI Jjis KOXKHOI KOH]Iryparil 3adi-
KCOBAHUX OYKB Ta BUKOPHUCTOBYBATH IIi 3HAYEHHS 00 YHUKHYTU OBTOPHOIO
PEKYPEHTHOTO OOYUNCJIEHHS, CYTTEBO CKOPOIYIOUN TIepedip.

Maroun Taky (QyHKIIIO, JOCUTD TPOCTO PO3B’sa3yBaTn obmaBi miazamadi. s
TOro, 00 OOYUCIUTH HOMED CJIOBA, HEOOXIIHO ITOCJIIIOBHO IIPOXOUTH 110 JITEPa
CJIOBA BiJ[ IEPINOI JI0 OCTAHHBOI, HA KOXKHOMY KPOI[l OOYMCJ/IIOIYM KiJIbKICTh
CJTIB 0 HEeOOXiHO MPOIyCTUTH mod JocarTtu Bigmosimmy Jitepy. Hampukira,
AKITO CJIOBO MOYUHAETHCA 3 JTiTep ACG, TO HEeOOXiTHO MPOIyCTUTH BCi CJOBA IO
HepeyioTh cJoBaM 1o modnHaioTbed 3 A (0 ciiB), BCl cioBa IO LepeiyioTh
cJI0BaM, IO HOYMHAKTHCs 3 AC (TOOTO ciioBa 10 movYnHawThCst AB), Bei cioBa
HepelyioTh CJI0BaM, IO MoYnHaoThesa 3 ACG (ACD, ACE, ACF) i Tak maJi.

YV 3BOPOTHBOMY BHUIIQJIKY IPOILyLypa cxoxka. HeoOxXigHO mOoC/Ii10BHO 301/1hb-
IIIyBAaTHU KOKHY OYKBY, JIOKM KLTHKICTD IMPOITYIIEHNX CJIB He MEPEBUIITE 33 aHe
qncso. [ToriM moBepHyTHCHA 10 TONEPEIHBOrO 3HAYEHHS OYKBH, [I€peiTH 10 Ha-
CTYITHOT MO3UINI Y CJIOBI TO IPOIOBXKUTH ITiI0Upatodn OYKBY y Iiil MO3UIIT, JOKU
He OyJie OTpUMaHe BCe CJIOBO.

30.2 3aJaHHS APYroro Typy
30.2.1 «Score»

Burpammy crparerio y 11iit rpi MO2KHA OTPUMATH, BUKOPUCTOBYIOUN AJTOPUTM
[OIIIYKA Y TJIMOWHY. 3a JIOTOMOTOI0 HHOIO MOXKHA JOCTIIUTH yCi MOXKJIUBI Bapi-
AHTHU XOJIB, OCKIJIbKU TaKuUX BapiaHTIiB CKiHYeHA KIJIbKICTH (rapaHTyeTbCsd, 10
HEMAE HECKIHYeHUX irop) i ofparu Toii, IPOCYBAHHA 110 SKOMY IPU3BOIUTH 0
Burparry. Takox, gk 1 y 3aja4di «I'pa ioiwariy, MOXK/IMBEe BUKOPUCTAHHS TAKIX
CTaHIAPTHUX ITIXOMIB, IK YKa II0HMI Ta, BUIIAIKOBUIA.

30.2.2 «lloaBiiiHe KoyBaHHS»

s 3ama9a Mana HecrangapTHe GOPMYJIIOBAHHA. Y YaCHUKAM He TOTPidHO OyII0
3/1aBaTU JJIsl lIePEeBiPKU IPOrpaMy-po3B’si30K. 3aMicTh TOro 0yJ10 HAJJAHO TeCTO-
Bi daitim i HeoOxiaHo OyJ/I0 3HAWTU JOBLILHUM METOAOM (MOXK/IMBO BPYUIHY, aJIa
3HaqHO edeKTUBHIIE Y10 BUKOPUCTOBYBATHU JOIOMIJIHY IIpOrpamy) BiJIIOBi
JJISI IIUX TECTIB.

Ha nepmuit moruisi 31a€Thes, M0 BUKOPUCTAHHS OBIHOIO Kirio4a 3abe3-
[evuye 3HAYHO OLJIBINY CTIHKICTD /10 po3KotyBaHHs. /li1iiCHO, Ha KJIf0o9ax JOBXKUHU
N nosuuii nepebip Bumarae 2V onepariit nepesikku Kioda. MoxKe 3/1aBaTHCh,
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IO TIO/IBifiHE KOJIyBaHHS BiJIIIOBi/Ia€ KOJ/IYBAHHIO 3 BUKOPUCTAHHS KJIIOYA JOB-
sxunu 2N, 1 Binnosinso Bumarae uacy 22V, Hacipasii, BAKOPUCTOBYIOUH METO/I
«3yCTPiv TocepeuHi», MOYKHA, 3HaTH Kjarodi 3a yac 2N + 1, mo Bijnosizae
kiouy nosxkwHE N + 1.

Meros nmparfioe HATYITHIM YUHOM. BUXiHNT TEKCT KOLYETHCA OJINH pa3 yci-
Ma MOXKJIMBUMU KJTFOYAMU Ta PE3yJIbTAaTh KOLyBaHHs 30epirarorbesi. [licis 1mpo-
I'0 3aKO0JIOBAHUI TEKCT PO3KOJIYETHCA yCiMa MOYKIMBAME KJIIOYAME Ta PE3YIbTAT
PO3KOJyBaHHS MIYKAETHCsI cepel] 30epekennx. 3Haiijiene CriBiajiHas i BU3HA-
Ja€ mapy KJIOYiB, siKi MOTJIM BUKOPUCTOBYBATHUCH IIPU KOy BAHHI.

30.2.3 «Ckuaamg»

IIpocTum MeTom po3B’sI3aHH i€l 3a1a1 € mepebip yCuX MOKJIMBUX TTOCTITOBHO-
cTeil KOHTeHepiB Ta BUOIP TUX, siKi IPU3BOAATH TO HEOOXaTHOIO PO3TAIILY BAHHST
KOHTeltHepiB Ha ckjaidi. Lleit MeTos po3B’si3ye 3a1a9y Jjisi HEBEJIMKOI KLJIBKOCTI
KOHTEWHEPiB.

Binbm edekTuBHEM € METO, KUl MOCTIIOBHO BUIAJIs€ KOHTeHepm 3i
CKJIJIy, BIJTHOBJIOIOUN IIOIIEPEIHI CTaH CKJIajy, HibW BUJAJIeHHIl KOHTeWHep
OyB ocraHHIM, 1o HaiimoB. Takuil mepebdip, mic/is AesIKUX ONTUMI3aIiil mpa-
IIIO€ 3HAYHO IMIBUJIINE, Hi2K Y MEPIIOMY METOJI.

Posznin 31. IliB1enna
Kopes’2002

31.1 3aBaaHHA NEPIIOrO TYpPYy

31.1.1 <«IIIkiggausBa >kaba»

ITpocTuit ajropuT™ po3s’s3aHHs IIiel 3a1a4i, mo norpebye qacy O(N?3), nepe-
6upae yci O(N?) cermenTiB JiHiil, MO 3a1AI0THCA MHOKHHOIO TOYOK, Ta HAMA-
Ta€THCsT POSMIUPUTH Il CETMEHTH B YCiX HAIPSIMKAX.

Edexrusauit O(N 2) aJITOPUTM JIJIs Ti€T 3a7a4i 0a3y€ThCs Ha aJIrOPUTMI T10-
YKy PIBHOBIIIa/IeHOT KOJIIHEAPHOT T IMHOXKUHU. AJITOPUTM BUKOHYE TIEPEKPH-
TTH BCiX PIBHOBIJIAJIEHUX TPIMOK JIjIsI TOrO MO0 BU3HAYUTH BCI MaKCHMAaJIbHI
PIBHOBIIIaIeH] KOJTiHeapHi mMaMHOKIHA. [[epeKpruTTs BUKOHYETHCsI TT0OYI0BOTO
HeopienToBaHoro rpada Je st KOXKHOI piBHOBiiaeHol Tpiiiku (pa, ps,pc)
cTBOpIOIOTHCs Bepinan < A, B > ta < B,C > rta pe6po (< A,B >< B,C >).
KommonenTu 38’si3H0CTI 115010 T'pady BIAIOBIIAIOTH MAKCUMAJBHIM PIBHOBIJI-
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JIAJIEHUM KOJIIHEAPHUM I IMHOYKHHAM TIOYATKOBOI MHOXKUHU. 3ayBaskKUMO, 110
MIAX Kabu € [poCTO JHHIHUM JIAHIFOrOM 3’€JIHAHUX BepIIMH (3 IpUHARMH]
OJIHUM peOPOM Ta JBOMA BEPIINHAMU, IO BIIIMOBIIAIOTH TPHOM ITOIIKOIZKEHUM
Kymam) nporo rpady. Koxua Bepimsa 1nporo rpady Mae cTyninb #e Giibiie 2,
3BiIKH KiMBbKicTh Bepimmn Ta pebep mporo rpady MaioTs posmip O(N?). Bukopn-
CTOBYIOUN T1i (paKTH MOYKHA 3HAWTHU BCI MAKCUMAJILHI PIBHOBII1a 1€HI KOTiHeapHi
T IMHOKIHT BixigHol MuoxmHE 3a 9ac O(N?) BUKOPHCTOBYIOHH MOOYI0OBAHMIt
rpad.

€uHo10 TTPOBJIEMOI0 3AJUMIAETHCA e(DeKTUBHU TIONIYK PiBHOBI A IeHIX
TPifioK, 3 sikux Oyxayerbest rpad. OdyeBuaHuil MeTo 1Iepebopy ycix TPiiioK Io-
IIKO/[KEHNX KYIIIB Ma€ HenpuiiHsaTHY ckiaaHicTs O(N 3). SKio 3aMicTh 1IbOrO
1mojie 30epira€TbCst siK JBOBUMIDHUII MACUB, IO MICTUTH HOMEp I[PU3EMJIEHHSI
Ha Kyl (Hanpukia, akimo 100-i HOmKOMKeHHUTT Kyl 3HAXOUTHCS Y HOBUIT
(10,12), Toni 3nauennsm esementa macusa (10,12) e 100), moxkua nepebparu
yCi Tapu MOMKOJZKEHUX KYIIIB Ta JIjI KOXKHOI ITaph 38 KOHCTAHTHUN 9ac BU3HA-
YUTH 9¥ € TPeTiil piBHOBI 1A ieHnii momkopKenunit Kymr. [ls crparerist morpebye
O(N?) 1acy, ane suxopucrosye 5 000 x 5 000 x 2 ~ 50 MB nmam’ati. Ockinb-
ki rpad norpebye s cBoro 36epiranns Takox O(N?) mam’aTi , ng crparerisa
nepeBuIiTh jgimiT B 64 MB. Opnax, Ko MacuB JIyzKe PO3PiJKeHni, BiH MO-
2Ke 30epiraTnch y mam’gaTi 3a JOIMOMOT0I0 XeMT-Tab/IhIb, IO He 301IbIIy€e TacoBy
ckyaiHicTh. TperiM Ta HaiflkpamuMm BapiaHTOM € T00yI0Ba rpada 3a JiHIiHui
9ac COPTYBAHHSIM IIO3ULII MOMKOZKEHUX KYIIIB (HAIPUKJIAJL, CIOYATKY 1O PIJl-
KaM II0TIM 110 CTOBIMMKaM) Ta 30epiranHs 3-X mokasuukis y crmcok (4, B, C
I DA, PB, Poy, A < B < (') takuMm 9uHOM: 3MiHIOIOUN A 110 BCIX 3HAYEHHSX,
Jtst Koxkaoro A mpocyBaemo B ta C' 110 CIIUCKY, Ha KOYKHOMY KPOIIi TIEPeCcy Baio-
qn B abo C, HaMararounch 3aJIUIIATACH SIKOMOTa OJIMKYe 10 PIBHUX BijcTaHeii.
Koy 3HaiiieHo Tpu piBHOBIIJIAJIEHUX TOYKU — BEPIIUHU Ta PeOPO JI0A€ThCs
710 rpada.

Icnye Taxkox muHamiurmit O(N?) anropuTm poss’asamus Tiiel mpobiemm,
SIKOMY TaKOXK BJIACTHBa IIpobJieMa 3 maMm’ siTTio omnmcaHa Buile. JlogaTkoBo 10
onmcanoi marpuii 36epiraerscest inma O(N 2) MAaTPHIS 0 MICTUTH iH/IEKCOBaHI
o pA psajnku. Koxen psiiok micturh N ejleMeHTIB, 0JINH Ha KOXKEH KYIII Pg, 110
MO3HAYAE KIMbKICTh MpU3eMJIeHb y BipiaHTi IIgxy »Ka0u, 10 MPOXOINb depe3
KYIIl PA Ta pp 1 9KUl BUKOPUCTOBYE TLIBKH KYIIl 3 IIOYATKY CIUCKY (10 pa).
[Ipunycrumo, 1o TabIuIo 3aII0BHEHO 10 psiaka A, psajgok A + 1 3a10BHIOETHCS
neperysoM yeix O(N) TOMKOPKEHUX KYIIiB B 1epes pa, 1 sIKIIo € MOIIKOoKe-
nuit kym C' rakuit mo A, B ta C' € piBHOBIIAJCHIME, 3HAXOJAUTHCA B MACUBI
KibKicTh nmpuzemsiens 3 C depe3 B, 30libinyerhest Ha 1 Ta 3aMUCyEThCs K B-it
enement psyika A+1. ko C' onuHIETHCS 38 MEYKaMU TI0JIsI, TO BBAXKAECTHCS 110
IIJISIX Ma€ 2 KyIia. B Toil ke Jac 1mepeBipsi€ThbCsi, 9¥ BUiile HACTYIHUIA ITOIIKO-
JIZKEHUI KyTIL 33 MeXKi TI0JIsl, 1 SIKITO TaK, BBAYKAETHCsI 110 3HANIEHO MIIIX 2KaOu.
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Hna edexrusnoro 3uaxokenus C' morpiben macus posmipom 50 MB. 3nosy
MOXKHA BUKOPUCTATH XeI-Ta0JIUII, 1110, B CEPEIHBOMY, He IO PIIUTh IBUJIKICTH
aJITOPUTMY.

31.1.2 «¥YTomig»

Bajada € IBOBUMIDHOIO, ajie MOYKe OyTH pOB’si3aHa $K JIBl HE3aJIEXKHI OJTHOBH-
mipHi. Posrisnemo ognoBuMipHy 3ama4y: 3ajgano N «wces i mocaigoBHicTh [V
3HaKiB perioHiB (+ abo —), BU3HAYMTH NOCHIOBHICTH N unces 3i 3HAKAMHU T,
Tax 10 3HAK Zi <1 Ti BUINOBIJIa€ 3HAKY -T'O PErioHy.

BarajbHa ifest € J0CTATHLO IHTYITHBHOWO, X04a MOTPIOHI 3ycuutst mob re-
PEKOHATHUCH IO BOHA mpairfioe. CriogaTky HeoOXiTHO BijIcOPTYBaTH YUCIA Y 3PO-
CTAIOYOMY IIODSJKY a HOTIM HPUCBOITH YHUCJIAM 3HAKH, 10 YepryloTbes (Ipu
[[HOMY 3aJIUIIAETHCS BUSHAYUTH 3HAK X1, & BiANOBLIHO 1 Beix inmmx). TloriM mu
MMOYMHAEMO B JIETKOMY MICITi TIOCEPE/IMHI MTOCIIiIOBHOCT, Ta PyXa€eMOCh Ha30BHi,
BUKOPHUCTOBYIOUH BEJIMKI YUCTIA JId 3MIHM 3HAKY CYMH IOCJIOBHOCTI Ta MaJi
JIJIST IS TOTO 100 30epertn 3HaK. Po3riisneMo JAeKiaTbKa TBEPKICHD.

OsnavenHnsi. HazBemo 1oC/IiI0BHICTD HEHYIBOBUX ITLIHX
X = (%o, Tat1,y -, Tp),a < b
3HAKO3MINHOI0 TIOCIIIOBHICTIO, SIKIIO:

L. |ze] < |Zogr1| < ... < |xp]

2. jyist BCiX 4, a < ¢ < b, 3HaK T; BiJIPI3HSIETHCSI BiJl 3HAKY Tj_1

JIlema 1. Hexati X = (o, Tat1,...,Tp) — 3HAKOZMINHAG NOCAII0BHICTL. BHAK
Ty cnisnadae 3i BHAKOM Y, ;cp Ti, 3G2AAHON0 CYMOI0 enemenmis X .

Jlosedenna. Hexait xp > 0. dkmo xinbkictb b — a + 1 eleMeHTIB TOCTiI0B-
HOCTI € napHow (BIANOBIZHO HENAPHOI0) YAaCTKOBI CYMHU Ty + Tat1,Tat1 +

Tat2y -y Tp—1 + Tp (BUIOBILHO Ty, Tat1 + Tat2, ..., To—1 + Tp) € JOHAATHIMU.
I zarasbHa cyma ~» T; TAKUX JaCTKOBHMX CyM TaKOXK € JI0JaTHbow. Hexaii
a<i<b
S = (Sa,Sat1s---58b), a < b Oye MOCTIMOBHICTIO 3HAKIB IUHIOC Ta Minyc. [Toci-
nosHicTs X/ = (q"ia,7xi0,+17~~~axib) Oy/ie BIPHOIO 110 BiHOIIEHHIO /10 S, AKINO 3HAK
Zagjgk x;; nopinioe Sy, A Koxuoro k, a < k < b. O
Teopema 1. Hexatt X = (Taq,Tat1,.-.,Tp) — 3HAKOZMINHG NOCAIDOBHICD.
S = (Sa,Sat1s---58b), a < b — nocaidosnicmo snaxie dxwo snax xp, cnienadae

3i anaxom sp, mo icnye nocaidosricmv X' = (Ti,, Ti, .z, ) MK Wo

1. {xia,amia,+1,...,xib} = TLa,Ta+1y---5Th
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2. X' ¢ siproto no sionowennio do S

Josedenns. Tlpoemaemo J1o0BeJieHHsT 3a 1HIYKIIEK 10 KIIBKOCTI k e/leMeHTIB B
X. dxmo k = 1, jlerko 6a4ATH M0 TBEP/KEHHS TEOPEMU BUKOHY€EThCs. 11pn-
nycrumo, mo k > 2. Hexaii S; = S — Sp, 10610 S1 = (Sa, Sat1,---,Sp—1).
Posriisinemo 1Ba BunaiKm:

1. Bmak xp cuiBmagae 3 sp_1. Ilokmagzemo X1 = X — x,, T00TO X7 =
(xa+17xa+27 oo 7xb)7 Tatl = Zg4.

2. 3Hak wxp_1 cuiBmagae 3 Sp_1. Iloknagemo X1 = X — xp, 10610 X1 =
(Tay Tat1y---sTo—1), TA t = Tp.

BayBaxkumo, mo X1 € 3HAaKO3MIHHOIO IOC/III0BHICTIO, a S € TaKO0 IOC/IiI0BHI-
CTIO 3HAKIB, IO 3HaK OCTAHHLOTO eJIeMEHTY X CIBITAa€ 3 OCTAHHIM 3HAKOM Y

S1. OTxKe, 3a IPUILYIIEHHAM 1HIYKIWI, icHy€e BipHA HOCIII0BHICTH X 110 BiIHO-

menHo 710 S1. 3 1poro BuiumBae, mo X' = (X7, t) € BIPHOIO 110 BiJIHONIEHHIO 110

S. O
Temep MoxkHA CHOPMYTIOBATH AJITOPUTM PO3B’sI3aHHS 3a1ati.

I IIpowumamu exioni dawi

(a) mpounrtaru N

(b) mpoumraru 2N KOAOBHUX YUCE] Ta PO3ALINTU iX Ha ABI piBHI rpyIH,

|| = |B|
(¢) mpoumraryn moCHiOBHICTD perionis R = (r1,r2, ..., N)
II snatimu x-xoopdurnamu xodosux nap
(a) moGymyBaTu mocaijoBHiCTh 3HAKIB S1 = (81, 82,...,SN), Taky II0
nnsd Beix j, 1 <j <N, s; =47 akmo r; = 1,4, inaxme s; =“—".

(b) mobGyaysaru 3HaKo3MiHHY HOCHiHOBHICTL X = (21, T2, ..., Ty) 3 €lle-
MeHTiB A, mob 3HaK Ty JOPIBHIOBAB Sy .

(¢) s3a X ra S mobymysaru nocainosuicrs X' = (x4, , iy, . . ., Tip ) BIPHY
BiTHOCHO S 34 JIOBEJIEHHSIM TEODEMH.
I snatmu y-xoopdurnamu kodosux nap
(a) moGymysaTu mocaijoBHicTh 3HaKIB S1 = (81, 82,...,SN), Taky IO
and Beix j, 1 < j <N, s; =47 akmo r; = 1,2, inaxme s; =*~".

(b) moGyyBaTn 3HAKO3MIHHY MOCJHIIOBHICTE Y = (y1,Y2, ..., Yn) 3 €Jle-
MeHTIB A, o0 3HaK Yy JOPIBHIOBAB Sy .
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(¢) 3a Y ra S nobyumysaru nociainosuicrs Y/ = (yi,, Yiys - - -, Yin ) BIDHY
BIIHOCHO S 3a JIOBEJICHHAM TEOPEMH.

IV susecmu pesyavmam (i, Yi, )y (Tigs Yis )y« -+ (Tin s Yin )

Ckiagnicrs nporo aaropurmy O(N log N).

31.1.3 «XOR»

Haszpemo TOUKOIO CiTKM TOUKY TepeTwHy JaBOX JiHii citku. KyTom 300pazkenns
OyIeMO HA3WBATH TOUKY CITKH, IO Ma€ HEMAapHY KiJbKICTh 3aITOBHEHUX CYCiTHIX
IMKCEJIIB 300ParkeHHSI.

Jnopinoe 1, inakmre — 0.

Maut. 31.1:

Hampukmnamn, Touka x Ha MaJIIOHKY BUie Mae 4 cyciai mikcesi, OJuH 3 AKUX
3arnoBHeHwuii, iHmi 3 — Hi. TakuM YUHOM I1s1 TOUKA € KyTOM 300pazkeHHst. Bchoro
Ha MaJioHKy € 10 KyTiB 300parKeHHsI.

He Baxkko momiTuTn, 1o 306paskeHHsI € MOBHICTIO HE3aIIOBHEHIM TOJI 1 TiTb-
KU TOJ, KOJIn HeEMa€ KyTiB 300paxkeHHsi. HacrymHe TBepizkeHHst Oyje Oyie Oa-
3010 PO3B’sA3aHHS 3a,/1ai.

Jlema 2. Hexai eukxonano onepayiro XOR(L, R, T, B). Hexai, ) 6yde nps-
MOKYMHUKOM, D0 AK020 OYAGQ 3GCMOCOBAHA Us ONEPAULS, 3 KYMAMU 6 MOYKAT
cimxu a,b, ¢, d. Todi XOR(L, R, T, B) 3minu.na iC-3HaEHHA MIALKY OA% MOYOK
cimxu a, b, ¢, d, 0ra GCIT THWUT 1C-3HAMEHMHA 3ANUUUAUCT HESMIHEHUMU.

Josedenns. PiBHO omuH mikces, cyciauiil 10 a, b, ¢, d 3MiHUB CBiil KOIip. 3 1[HOTO
BUILIABAE, IO IS IMUX TOYOK (C-3HATECHHSA 3MIHMINCSA Ha TpoTuiaekHi. Jlmsa
iHmMX TOYOK Ha rpanuli () aBa nikcesi 3minuim csiit kouip (Ti 1o Beepeauni @),
TaKUM IUMHOM {C-3HATEHHS He 3MIHUINCS JJIsT IUX TOYOK ciTKu. Toukm Bcepeani
() TaKOXK He 3MIHWJIM {C-3HAYEHHsl, OCKLJIbKU BCl CycCimHi Imikcesi 3MiHUIN CBiit
KOJIIp, HE BIUIMHYBIIU Ha MTapPHICTb.

[Tiggac 3MeHIIeHHsT KiJIBKOCTI KyTiB 300pazkeHHsI 0axKaHOo POOUTHU 1€ MAKCH-
MaJjbHO KOKHUM BUK/IMKOM XOR. Ajte He 3aBXK/IM MOXKJIMBO 3HANTH IIapaMeTpu
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omepariii XOR Tak 1110 BoHa 3MIHIOE i¢-3HAYEHHS YCiX KyTiB 00/1acTi Ha sIKiif BOHA
Jie. O

Jlema 3. Sxwo 306pastcenms ne NOPOHCHE, 3a8XHCOU MOAHCAUBO 0Opamu MmaKull
suraurx XOR, wo xirvkicmo xkymie 3006pascenns 3menuyemses na 2 abo 4.

Josedenns. Tlomnepiie 3ayBaykKuMo, 10 IPUHAKMHI JIBa KyTa 300parKeHHs 3Ha-
XOIATHCA Ha OJIHiH JTinil. MoyKHa PO3TJIAHYTH HEePITUil BEPXHI PATOK, B SKOMY
€ 3aloBHeH mikcen. € KyT 300pakeHHsI B [IPABOMY BEPXHBOMY KYyTi CAMOIO
[IPaBOTO IMIKCeJIsi Ta KyT 300parkKeHHsI B BEPXHBOMY JIIBOMY KYTi CAMOI'O JIiIBOI'O
mikcests. i KyTu 300pakKeHHs He CIiBIaIal0Th 1 JeyKaTh Ha OIHIi JIimHil.

IToapyre, BCi KyTu 300parkeHHsT He MOXKYTb 3HAXOIUTHUCH Ha OJIHIi JiiHil. B
[IbOMY MOXKHa IIEPEKOHATHCs, PO3IVISTHYBIIN HAWBEPXHI Ta HAWHUZKYII KYTU 30-
opaxkenns. Temep MoXKHA BUOpaTH TaKWii MPAMOKYTHHUK, IO TPHU 3 HOTO KyTiB
Oy KyTamu 300parkeHHsT HACTYITHIM 9IUHOM. Bubepemo caMwuii BepxHiit 3 ca-
MUX [IPABUX KyTiB 300pakenns. Ipyrum Bubepemo 1ie ofuH camMuii IpaBuii KyT
300paxkeHHsi. Tperiit Mmoxke OyTu 3Haiigenuit Tak. [lounHaemo 3 06paHOrO Ky-
Ta 300parkeHHs. TLIbKY IMKCEIb 10 3HAXOAUTHCsT 3HU3Y JIIBOPYY 3allOBHEHUIA,
inmni — BimeHi. Jlami pyxaemoch iBopyd mo Toukam citku. Ha meskomy Kpori
ab0 3HM3Y 3aKiHJaThCd 3aIMOBHEHI MiKcesi, abo 3BepXy 3’sIBISAThCA 3aIOBHEHI.
ko 1e BiAOyI0Ch OIHOYACHO — CHUTYAallisd 3MIHIOETHCS Ha 3BOPOTHIO Ta IIPO-
JIOBXKYEThCA TOMIyK. SIKio nmorpibua curyaris 3uaiijena (a e Mae TPAIUTUCH
OCKLJIBKH B JIESTKOMY CTOBITYUKY MAIOTh 3’SIBUTHCH HE3AIIOBHEHI KJIITHHY 3BEPXY
Ta 3HU3Y) — 3HANHJIEHO KYT.

Takum duHOM 3aBXKJM MOXKHa 3HalTH napamerpu Bukjmky XOR tak mio
JOoTHUPU ab0 TPU TOUKHU CITKHU B KyTaxX IPAMOKyTHUKa Ha sikuii j1ie XOR e kyramu
300paxkenns. Ao Bci 4 KyTu € KyTamu 300paxkeHus, To 3a Jlemoro 2 KijbKicTb
KyTiB 300parkeHHs 3MEHINTHCA Ha 4. KMo piBHO TpHU € KyTaMu 300pasKeHHs,
10 3a Jlemoro 2 Tpu KyTa 300parkeHHs 3HUKHE & OJINH 3’ IBUTHCS, TOOTO 3araJibHa
KIJIBKICTh KyTiB 3MEHITUTHC Ha 2. O

[eit po3B’s130K € 2-onTuMaabHuM, TOOTO BUKJIMKAE dhyHKIII0 XOR He GibIire
HiK B JBa pa3u OIIbINe Hi’K TEOPETHIHO MOYKJIUBHUI MiHIMYM.

Takokx MOXKHA BUKOPUCTATH KA JIOHII aJIrOpUTM, sIKnit Oy1e MPOXOINTH TIi-
KCeJIi TI0 psiJIKax, 3BepXy JI0 HU3Y 3JiBa Ha IIPaBoO, 1 JJIT KOKHOT'O 3HAIEHOTO
3aII0OBHEHOTO IMKCeJIsT 3HAXOIUTHU HEIEePEPBHI MOC/IJOBHOCTI 3aIIOBHEHUX ITIKCE-
JIiB IIpaBopyY Ta BHU3 Ta 3acTtocoByBar XOR Hai yTBOPEHUM NIPAMOKY THHKOM.
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31.2 3aBaaHHHA APYroro Typy

31.2.1 «llakerHa oO6pobOKa 3aBJaHb»

[Is 3a1a9a Mo2Ke OyTH pO3B’si3aHa 3a JOMOMOIOK IPUHITUILY JTUHAMIYHOIO IPO-
rpamyBanHtsi. Hexait C; 1ie MiHiMaJ IbHA 3arajibHa BApTICTh cepej] BCIX pO30UTTIB
saBganb Ji, Jit1,...,Jy Ha rpynn. Hexait C;(k) me minimasbHa 3arajbHa Bap-
TicTh IpU yMOBi, 110 nepmia rpyna cdopmosana gk J;, Jit1, ..., Jp—1. TobTo,

Ci(/f):Ck+(S+Ti+Ti+1+...+Tk,1)X(Fi+Fi+1+...+Fn)

Taxkum wmuoMm orpumaemo: C; = min{C;(k) | k = i+ 1,...,n+ 1}, ne
1<i<n,iC,i1 =0. Cxiaagicts masegenoro agropurmy — O(n?).

Ounax, gocaiguemm siaactusocti C; (k) MoxKHA 3HANTH 1 Gliabin edexTns-
HUl — JiiHIAHANE ajropuTM. MoKHA PO3MIDKOBYBATH TAKUM YHHOM. 3

Ci(k):Ck+(S+Ti+Ti+1+...+Tk,1) X (Fi+Fi+1+...+Fn)
Maemo s ¢ < k < [,
Cl(k) < Ci(l) @Cl—ck+(Tk+Tk+1+...+Tl71) X (Fi+Fi+1+...+Fn) >0

Ce =)/ Tk +Tht1+ ... +T-1) < (Fs+Fiq1+... + F)

Hexaii g(k‘,l) = (Ck — Cl)/(Tk + 11+ ...+ Tlfl), i f(Z) = (Fi + Fip1 +
.+ F)

Buactusicts 1. Ilpunycrumo, mo g(k,l) < f(i), mua 1 < ¢ < k < 1. Toni
Ci(k) < Ci(1).

Buaacrusicts 2. Ilpunycrumo, mwo g(j, k) < g(k,l), g 1 < j < k <1l < n.

Tomi mst KoxxHOrO ¢ Takoro, mo 1 <14 < j, C;(j) < Ci(k) ado C;(1) < C;(k).

Hpyra Biaacrusicts o3avae, mo akmo g(j, k) < g(k, 1), nua j < k < I, To
C) MOXKHa He obunc/IroBaTh s 3Haxorkennst ;. Ha ocHOBI 1iel BiracTuBOCTI
MOYKHA pO3pOOUTH JHIHHNA aJrOpuT™M, IKUH TOIATAE Y HACTYITHOMY.
AnroputMm Anropurm obumcmioe snavedenns C; mis ¢ Big n mo 1 (3 xpo-
koM —1). Bin BukopucroBye udepro-nopi6buuii cuucox @ = (iy,i,—1,<,i2,71) 3
XBICTOM 7, 1 TOJIOBOIO i1, SIKUIl 33/I0BIJIbHSIE HACTYITHUM BJIACTUBOCTSIM:

b < lpg < ... <9 <1

g(ir;irfl) > g(irflaiT’fZ) > > g(iQ;il) (*)

Komu C; obuuciene,
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1. 3 sukopucmannsm (i), sudasumu nenompibhui eaemenm 3 20406u Q.
Axmo f(i) > g(ia,i1), BUmamuTI 91 3 () OCKIIBKHU JUIsi KOXKHOIO h < 4,
f(h) > f(i) > glia,i1) 1 Cpliz) < Cp(i1) 3a Bracrusictio 1. IIpogosxy-
BaTHU 1[I0 TPOIEYPY JOKU JIJIst JlesdKux ¢ > 1,

g(irvirfl) > g(irflvir72) > > g(itJrlvit) > f(Z)

Toni 3a Biactusicro 1, C;(iyt1) > Ci(iy) st v =t,..., 7 — 1 abo r =t
i @ micrurs Tineku iy, Takum uuaoMm, C;(i;) = min{Ci(k) | k = i +
1,...,n+1}

2. IlIpu ecmasui i y xeicm Q, 36epiecamu Q max, wob ymosa (*) euxonysa-
AACA.

Ao g(i,4,) < g(i,i,—1), BunamurTu i, 3 @ 3a aacrusicrio 2. IIponos-
JKYBaTH II0 HPOUEAYDPY, HOKU §(1,1y) > iy, iy—1). JobaBuru i K HOBUIL
xBicT Q.

Ananiz Koxue i Moxke OyTu gomane 10 @ i Bugasene 3 (Q Jumie oJuH pas.
Koxxna onepariist jgojaBands Ta BUJAJEHHs 3afiMae KoHCTaHTHUE yac. Takum
9rHOM, orinka Jacy € O(n).

31.2.2 «ABTOOYCHiI 3ynMHKU»

HiameTpom Meperki MapIIpyTiB Ha3BEMO JOBXKUHY CAMOTO JIOBTOTO IIIXY MizK
JIOBITLHAMHI JBOMA 3YIMMHKAMEU B Meperki. Harmoio MeToio € 3HaxoKeHHsT Mi-
HIMaJIbHOTO 3HAYEHHSI JaMeTPiB cepej] YCiX JOIMyCTUMUX BHOOpaX IEepPecaiHuX
craHIil Ta 3’€HaHb 3yNUHOK 3 HuMu. Hexait D — MiHIMajbHE 3HAYEHHS Ma-
KCUMAJIBHOI BijicTaHi MiK BCiMa mapaMu 3yIHHOK, 10 3'€/IHAHI Yepe3 OJHY Iie-
pecajiHy CTAHIIO TP BCiX BapiaHTax BHOOpPY ImepecaaodHol craniii. Dy — mi-
HiMaJIbHE 3HAYEHHS MaKCHUMAJILHOI BiJIcTaHl MiXK BCiMa ITapaMu 3YIHHOK, IO
3’enHani Yepe3 piBHO JBi mepecaHi CTaHmil Ipu BCiX BapianTax BUOOPY mepeca-
JIHUX CTAHII Ta 3’€HaHHS 3yIMHOK 3 HuMH. /liamMerpom Mepezki Oyie MiHIMyM
3uadyenb Dy ta Ds.

Crouarky poarisineMo Meron, obunciaenns Dp. Zxkimo Touka p Oyie Bu-
CTYIIATU IIE€PECAIOIHOI0 CTAHINEI0, Yepe3 fAKYy IPOXOJNTHh HAWJIOBXKUIN MLIAX,
JIOBXKMHA 1bOro 1uiaxy € d(p,q) + d(p,r), Je Touku ¢ Ta r € HalBlijaueHi-
IIOI0 Ta JIPYTOI0 HaMBiIAICHIO0 3ynmuHKamMu Bif p, Bianosiguo. Toxi Dy =
min,{d(p, q¢) + d(p,r)} mo BciM ToukaM p 3 BxinHux nanux. e 3HaTCHHA MOXKe
6yTu obumciene 3a yac O(n?), ToMy mo HaiiBizgasenima Ta apyra Haiisima-
JieHIIa 3yIUHKU MOXKYTh OyTu 3uaiigeni 3a O(n). Hac ob6uuncieHHs MOXKHA IIe
3meniuTH, 3pobusniu itoro O(nlogn) BukopucroByooun jiiarpamy Boponoro 2-
ro MOPSJIKY, aJjie e He BapTO POOUTHU 3 OIJISJLy Ha Te, IO 3arajibHIil aJropuTM
Oyzne matu ckiaaaaicts O(n?).
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Posristnemo Ha mpocToMy HpukIal K 3uaittu Do. 3ayBaykKuMO, 10 Y IbOMY
BUIAJKY HAWJJIOBIIUH IMIJIAX Ma€ MPOXOJUTHU Yepe3 Bl nepecajui craniili Hy ta

Ho.
10 4‘1

5

Maut. 31.2:

Ha maur. 31.2 306pazkeno po3mimnienns 7 3ynunok. Mu posrisgaemo Bei napu
aBTOOYCHUX 3YIMHOK SIK MOYKJIUBI /1Bl cTaHIil nepecayiok Hi ta Ho, Ta 0bepaemo
napy aBTOOyCHHMX 3yIHUHOK, IO JA0Th MiHiMaJjbHIN giamerp. Hexait Ha moua-
TKy Dy cyrreBo Besmke. 3adikcyemo jiBi cranril nepecaiok Hy ta He, Bel iwmmi
3YNUHKA TPUETHAEMO JI0 OJIHIET cTaHIll epeca ok, ckaxKkimo mo Hy. Bigcopry-
€MO 3yNUHKN B MacuBi P 3a HecmaJaHHgaM BiacTami g0 CTaHIl mpecagok Hip
(Maur 31.3).

IMosuaunmo r1 = d(Hy, Pln — 3]), 1o = d(Ha, P[n — 2]), di2 = d(Hy, H2).
Akmo r1 + diz + ro < Do, To cranuist P[n — 2] IPUEIHYETHCSI 10 TE€PECATHOT
cranrii Ho, a Dy orpumye HOBe 3nadents Dy = 11 +d13+73. Mau 31.4 imoctpye
CHATYAITIIO ITCJIsi BUKOHAHHS TIAX JIii.

IMicas mporo BukoHaeMo aHasoriuni nporexypu 3 Pln — 3] ra P[n — 4]. B
[IbOMY BHIIAJIKy HOBa BiJICTaHb He 3MeHNHTb Do, i P[n — 3] samumurcs npu-
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10

L 4
)
3

EN

5

Mau. 31.3:

ennanuM 110 Hq. IloBropumo npoueaypy nepesipku mnpocysaroduch g0 P[1], ra
3MIHIOIOYY [IPUEIHAHHS 3yIIUHOK IIPU MOTPEOi.

31.2.3 «/IBi cTexxXKu»

HaitecdbexTuBHimmuit 3 BigoMux miaxoiB — 1€ 3aCTOCYBaHHs IMECTH OIHAPHUX
ITOIITYKiB.

e [Ipw BUKOpHUCTAHHI IIJINX PAJKIB Ta CTOBIYHKIB K MPIMOKYTHUX 00JIa-
creil JiId 3anuTy, HAUBEpXHIM 1 HAHHMKYMI PAJOK Ta HaWMpaBimmii i
HANIIBIMUN CTOBIYUK, IO MICTATH KJITHHM, dKi HAJEXKATH CTEYKKAM,
MOXKYTh OyTH 3HaiijieHl 3a JOMOMOrOK0 4-0x OIHAPHMX MOIIyKiB, abo 3a
4[log N'| BukjuKiB rect.

o TakuM YMHOM, MU OTPHUMYEMO HANMEHBIINI TPAMOKYTHUK, IO MIiCTHTD
o6uaBi crexxku. IlepeBipuBIIU KyTH [LOIO MPAMOKYTHHUKa (4 BUKJIMKH
rect, KOKeH 3 HPAMOKYTHHKOM 1 X 1) Mu MOXKeMO 3’sCyBaTu 3arajibHy
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Mau. 31.4:

CTPYKTYPY PO3TAIlyBaHHSI CTEXKOK, sIKa MOXKE€ CIIBIIAJATU i3 OJHIEH 3
300paskeHnx Ha MAJIOHKY, a00 OyTH POTAIEI0 TAKOl CTPYKTYPH.

e Hapemmri posp’si30k Moxke OyTu 3HaiijeHuii 3a oauH abo JBa OiHAPHUX
IIOIIyKa, B 3aJI€2KHOCTI BiJl CTPYKTYPH.

Mau. 31.5: Mau. 31.6: Mavr. 31.7: Mau. 31.8:
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Ie upuBoauTh 10 pO3B’43KY 3 KiibKicTio onepariit: 6 X [log N+ 4. Makcu-
MaJibHe 3HaveHHst [log N| y Tecrax 14, T06TO Takuil pO3B’sI30K BUKOPHCTOBYE
88 BUKJIMKIB rect. fKIO yBaxKHO peastizyBaTH aJrOpUTM, OIIHKA MOYXKe Oy TH 110-
kpamiena 10 6 x [log N]+1. Icaye Beboro N4 (N —1)2 /4 MoKTUBEX PO3TAITYBATh
crexok, To6To [log(N*(N —1)%)] — 2~ [6 x log N| — 2 Buxsmkis neobximmi, B
CepeHbOMY, Oy/Ib-AKOMY AJITOPUTMY.

IcnyroTs iHmmi BapianTu 3aIponoOHOBAHOrO IMi X0 y. Hampukia i, MoxKHA Ha-
MaraTucs IIyKaTh IPSMOKYTHHUK, 10 0OMEXKY€ CTeXKKHU, IIBUIYIE, V JJIsi BUIAJIKY
KoJi BiH Besmmkwmii. [1ixomu TaKoro Tuity Npu3BOAATh 110 301/IbIIEeHHsT KIJIBKOCTI
BUKJINKIB rect yasigu. Taxi po3s’s3kn oTpumMyBajn TOBHAH OasT Ha 4 MAJIEHbKIAX
Tecrax, Ta 3 6aJiu HA KOXKHOMY 3 BEJIMKUAX TECTIB.

Haiibispimn HalBHUI MiIX1J TOJISITaE Y CKaHYBaHHI KOXKHOI KJIITHHU OKPEMO,
JIIsT 3HAXOJIZKEHHsI YACTUHYM CTEXKKH, & IMOTIM TOIIYyKYy HaBKoJIO Hel perrru. [le
MOZKe IIPU3BECTH 110 KIJIbKOCTI 3amuTiB mopsaky N2, a6o, HaBiTh, TpoXH GibIme
AKINO OyTH HeobepeKHUM. Takuii miaxis oTpuMyBaB IMOBHUI HaJT Ha TOTUPHOX
recrax poamipy 10. Inmuit MmeTo Bukopucrosye nisi psijku (abo CTOBIYUKN), K
00J1aCTI JIJTs1 3aIUTY, 75T JIOKAJI3AIl]l CTEKOK Y IIPSIMOKYTHHUKY, 1 TOTiM 3aCTOBY€
OIIOHMUI 111 /1X1T J1J1sT 3HAXO/PKEHHST CTEXKOK y IIbOMY HMPSIMOKYTHHUKY. ¥ TAKOMY
pasi 6ye Bukopucrano nopaaky O(N) BUKIIUKIB, Jie KOHCTaHTa Oy/le 3a/1eKaTh
Biz merasteit peasizarii. B 3amexkmocTi Bim geraseit peastizartii, Takwit mmimxis
MO2K€ OTPUMATH HEIOraHi OIHKHN Ha JedKNX BEJUKUX TeCTaX Y SKUX CTEXKKU
MaJIeHbKi, 1 po3TalmoBaHi OJIMXKYe 10 TPAHUILD.

Pozain 32. CIITA’2003

32.1 3aBaaHHA NEepPHIOTO TYpPYy

32.1.1 «Bwubip gopir»

AnroputMm 1 Ha novarky KO:KHOTO THXKHSI 3HAXOIUTH MiHIMAJIBHE OCTOBHE
nepeso (MO/I), posrigiaodn pu bOMy TIIbKU CTEXKKH 1[0 BXOIUIM B HOIe-
peJIHE JiepeBo Ta HOBY crexKy. Ckuasnicts anropurmy O(NY log N).

AsropurM 2 BuKOPHCTOBYETLCSI CIIpaBKHE 3pOCTaiode MiHiMaIbHE OCTOB-
e gepeBo. KoxkeH THXKAEHL HEOOXIIHO 3HAXOAUTHU IJISX MiXK KiHISIMA HOBOT
CTEXKKHU Y OCTOBHOMY JIEPEBi Ta 3HAXOIUTH CTEKKY MAKCHMAJIbLHOI JTOBXKUHU Y
IIHOMY TILIAXY. SIKINO MOBXKUHA MAKCUMAJIHHOT CTEXKKU OIIbINE HiK JTOBXKIHA HO-
BOI — BHUJAJINTH MaKCHUMAaJIbHY CTEXKKY 1 jtogaru HOBY. CKJIAJIHICTD AJITOPUTMY

O(NY).
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Agroputrm 3 Heob6xigno nepeobuncmosarn MO/ Ha mo9aTKy KOKHOTO TH-
2KHSI, PO3IVISIAIOYMN TIMBKH HARKOPOUI CTEXKKHU MiK TapaMU IT0JIiB.

Ckuagaicrs asropurmy O(YY log N).

Agropurm 4  Heob6xinno nepeobuncaosatn MO/ Ha HOYaTKy KOKHOTO TH-
2KHsI, PO3IVISIAI0OYN BCl BiJIOMI CTEXKKH.

Ckaaguicrs anropurmy O(YY logY).

32.1.2 «Reverse»

Asropurm 1 CroiseraBUMO KOXKHOMY 3 HEpINUX 8-MU pericTpis Bimmosinmi
6iTu yucia 256. Beranosumo 9-it perictp piBauM 0. Mera KozkHOTO pericTpa 30e-
piraTi HACTYIHE YNCJIO, gKe Oy/e BUBEJEHe, i B SKOMY OCTAHHIi He HyJIbOBUIA
6iT, e 6iT cmiBcTaBeHUit 3 MM pericrpoM. Hampukia, cTapToBUMN 3HATECH-
usamu €: 128, 192, 224, 240, 248, 252, 254, 2551 0. Ak Tiibku 3nadenns 248 Oye
BHUBeEJIEHe, MeTO0 pericrpa Oyie ducio 232. Bubepemo oOMerkeHHsT Ha KiJIbKICTh
rocJrioBHUX S-onepariiii. [licsst KoxkHOT P-orrepaliil BUKOHAEMO I1f0 KiJIbKICTh S-
omepariiit, pobyissan pericTpu OMKYIe 10 IXHIX IMIIHOBUX 3HAYMEHD. J[J1 KOXKHOT
S-omepariii, Jijid pericTpis, dKi I11e He JOPIBHIOIOTH CBOIM IIJIbOBUM 3HAYEHHSIM,
BUOEPEMO MAKCUMAJIBHY IiIb 1 OyIeMO BUKOPUCTOBYBATHU S-OIEpAaIlil /I TOTO
o0 10 Hel HAOJIU3UTUCH. ZIKINO B SIKUIICH MOMEHT BUKOHAHHSI IIPOI'PAMHU IILJIh
HE JIOCSITHYTa KOJIM BOHA MOTPIOHA, HEOOX1THO 301IbIIUTH KiIBKICTh S-onepariiii
Ta TOYATH CIIOYATKY.

AgroputrMm 2 PosrigHeMo BUNAIOK KOJU KOXKHE YHCJIO MOMKHA OTPUMATH
TiIbKE ofHie0 S-onepariiero. Perictp 1 moxke 6yTu ininiaaizoBanuit N, Perictp
2 moxke Oyt N — 2. [Ticist apyky N ojHa S-omepariisi MOXKe 3alllCaTi B Pericrp
1 snavenust N — 1. Perictp 3 moxke 6ytu N — 5. Ilicas apyky N — 1 oxgna S-
ormepaiiisi MoxKe 3amnucaru B perictp 1 3nadennss N — 3, a micyst apyky N — 2 .S
1 2 3anucye B perictp 2 3uadenns N — 3, HACTYIIHe 3HAYEHH JJIs BUBOMY. 44 —
e MaKCUMaJIbHe 3Hadenns: N Jjisd gKOTO JIOCTATHHO OOMEXKeHHs B 1 ormepariio.

Agroputrm 3 Buxonysaru aaropurym 1, ajge MaTH (GiKCOBaHy MEXKY B 5 OIe-
partiii.

Anaroputm 4 Ininjanisysarn nepmmii pericrp B 0, nacrynni cim B [kN/8].
SasmmuTy octanHiil /st poboru, ase npoininiaaizysaru itoro B N. Ha kokHOMY
KpOIli, BUOPATH PEricTp, Mo HAHOIMKYINN 3HU3Y 10 HEOOXiTHOTO 3HATEHHS, Ta
3a, JOMTOMOTOI0 S-orepariil, sIKIMo He PiBHUM, 3alMCaTH 3HAYEHHs B poOOUInii pe-
rictp. IIpofoBKyBaTH BUKOPUCTOBYBATH S-OII€paliil 10 OTPUMAaHHs HEOOX1/THOTO
3HAYCHHS.
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32.1.3 «llopiBHAHHA KOIiB»

Bajady MOXKHA PO3OUTH HA J[Bl YACTWHU: BU3HAYEHHsS YU ICHY€ BiJITOBIJIHICTH
MizK JIEIKOIO TaCTHHOIO OJHIET TPOTpaMM Ta JESIKOI0 YaCTUHOIO JIPYTol Iporpa-
My (BHYTPIIIHI ajropurMm), Ta 3HAXO/RKEHHS HaiflKparnol Takol BiImoBiaHOCT
(3oBHimHIN agropurm). EdeKTUBHICTD 30BHIIHBOIO AJIOPUTMY 3aJI€2KUTDH Bii
dyHKIIH, M0 3a6e3Meaye BHY TPITTHiiL.

dxmo € aBa HAOOPHU PA/IKIB, MOXKHA JOCTATHLO €PEKTUBHO 3’ICYyBATH, N
€ BimmoBimHicTs Mixk 1mMu Habopamu. KoxkeH psiiok 1ie piBHAHHs. PiBHsHHA,
IO BIJIIIOBiIa€ PIBHAHHIO — I1€ PIBHSHHSA 3 BIJITOBIIHOIO psijIKa JIPYTol Iporpa-
M. 119 KOXKHOT 3MIHHOT, IO 3T Iy€ThCs B IPOI'PaMi, pO3IJISTHEMO BCl PSJIKU JIie
BOHA 3yCTPIYa€ThCsl. KO BOHA 3yCTPiYaeThes 3J1iBa, TO Il 3MiHHA Ma€ OyTu
IIOCTaBJIEHA Y BIMOBIJIHICTH 3MiHHIN, IO CTOITH Y JIiBiif YaCTUHI BiJIIIOBITHOTO
PIBHSIHHA 3 JPYTol mporpamu. fIKImo BoHa 3yCTpidaeThesd ABidi y mpasiii da-
CTUHI OJIHOTO PIBHAHHSA, TO BOHA Mag€ BIJIOBi/IaTh 3MiHHIN y NpaBiit 4acTUHI
BIIOBiHOTO piBHAHHA iHIIOT porpamu (i Tam Mae OyTu oxHa 3MminHa). KO
3MiHHA 3yCTPIYaEThCS TLIHKU Y MPABUX YACTUHAX PIBHIHDL IIPOTPAMU, TO BiJIITO-
BijiHI MpaBi YacTUHU JJIs YCiX BXO/2KEHbB ITi€1 3MiHHOT MalOTh MICTUTU CIHJIbHY
3MiHHY. 3pO3YMLJIO, IO SKIIO 3MiHHA MA€ BIANOBIIATH JEKIILKOM 3MIHHUM - TO
BigmoBiHOCTI HE icHy€e. 3MiHHI 3 060X ITPOrpaM MalTh OYTH ITPOTECTOBAHI.

Bci i ymoBu € oueBuHO HEOOXimHUMHU, ajie Tpeba MepEeKOHATHUCS [0 BOHU
e pocraruimu. [Ipumycrumo, ne Brpadaoun 3arajabuocti, mo R < H.

Asropurm 1 1 KoxKHOTO 3CyBY Bijg —R 1o R, moYHeMO 3 HepInoi napu
PANIKIB gIKi 3CYHYTI Ha 3aJlaHe 3HAYAHHA. ByJeMo HaMaraTuch JIOJABATU ITapu
PSIKIB B KiHEIb KOXKHOI 3 miamporpam. ZKImo mapa psakiB me Moxke OyTH 0-
JIAHOIO, BUJIAJIMMO TIap PSAJIKIB HA MOYATKY MJIITPOTpaM JI0 TUX IIip, TOKU Hapy
PAIKIB He MoKkHA OyTH J0/1aTH b0 KOJIU MiAIPOrPaAMU HE CTAHYTH ITOPOYKHIMU.
ITeit asropur™ Mae oniHKy ckiajgHocti O(RH), J0MycKar9In 10 YMOBH J10/1a~
BaHHs MOXKyTb OyTu nepesipeni 3a gac O(1).

Ile mafikparuit aJrOpuTM™.

Agroputrm 2 Bygemo mounmHaTH 3 KOXKHOI IIapU PAJKIB IPOrpaM, Ta HaMa-
TaTHUCh JIOABATH APU PAJIKIB oK He BuHukHe KOHMIIKT. Ileit asropurm mae
ominky cxmaanocti O(R2H).

Agropurm 3 115 KOXKHOI HAPH IIOYATKOBUX PO3TAITYBaHb OyIeMO PO3LJIs-
JIATU KOXKHY MOYKJIMBY BiITOBITHICTH MpOrpaM, 10 BKJIIOYAE 33 a0y Tapy Psil-
KiB, IIyKAIOYN ONTUMAJILHY JOBXKUHY OiHapHmM momrykoM. [leit aaropurm mae
oninky ckmamaocti O(R?H log R), jomycKaioun Mo iCHye JHIfHEI aJroparM
IIePEBiPKU ICHYBAHHSA BiJIIOBIIHOCTI Mi2K YaCTUHAMU ITPOTPAM.
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32.2 3aBaaHHHA APYroro Typy

32.2.1 «BrapaiiTe KkopoBYy»

Agroputrm 1 3ificHIOETBCS TOITYK Y IIUPUHY HA MHOYKUHI IINTAHB, Y AKOMY
KOKHUI CTaH SBJISE€ COOOI0 MHOXKUHY MOYKJIMBUX KOPIB, IO 3aJIUIIHIIICS.

Mozke 3maBaTHCs, MO el mpocTip ckiaamaerbest 3 2°° MOKIMBHX CTaHIB,
aJte 1ie He Tak. CTaH MOXKe PO3TJISIATUACS sIK MHOYKIUHA MOXKJIUBUX 3HAYEHD JJIsI
KOKHOT 03HAKH. Ychoro 2° — 1 3HAYeHD JJIs MHOYKUAHN MOYK/IMBIX 3HAUEHD IS
KOYKHOT O3HAKM, Ta B IIJIOMY MeHmre Hizk 224 cranis y cykynnocti (6ibmm cxozxke
na 225 cranis).

Buxonanus 1poro ajgroput™ mnorpebye mopsagky O(NP - 23 - 23F) qacy.
Agroputrm 2 Ha KoXKHOMY KpOIli OOMPa€EThCA MHUTAHHA dKe po30MBae KOPiB
Ha, HaWOIIBIN piBHI TaCTUHM.

Ileit asroputy™ noTpebye nopanky O(N P - 23) «acy.

Agropurm 3  3ajaeThed JBa NUTaHHS IIPO KOXKHY O3HAKY JIsI TOTO, 106
oTpuMaTh i1 TOYHe 3HAaYeHHs. AJINOPUTM 3YIHUHSETHCH, KOJM KOPOBa Bigoma.
BpaxoByernca Te, mo iHOI mic/Is MEPITOTo TUTAHHS MOXKHA BCTAHOBUTH TOTHE
3HAYEHHs] O3HAKM.

AgroputMm 4 3amaeTbed JBa NUTAHHSA IIPO KOXKHY O3HAKY JJIS TOTO, 10O
oTpuMaTu i1 TOYHE 3HAYEHHH.

32.2.2 «Poboru B 1abipuHTI»

3ayBazKMMO, 1110 OXOPOHII OJHOYACHO IIOBEPTAITHCS HA CBOIX IOYATKOBI ITO3UIIT
KOXHI 12 XBUJIMH.

Jljist cpoltieHHst aHaJi3y, Oy/1eMo BBaXKaTH, IO JIAOIPUHTH MalTh OHAKO-
Buit posmip. Hexaii n ue kinbkicrs kBagparis B jgabipunti (R x C).
Agropurm 1 3piiicHIOETbCS IONIYK y MIMPHHY, JIe CTaH HOMIYKY I1e HO3UIsA
JIBOX POOOTIB Ta MOTOYHA XBUJINHA 3 MOYATKY 12-TH XBUJIMHHOTO UKLy OXOPOH-
miB. BinBimani cranm 3amam’aTOBYETBHCS JI7IsI TOTO, MO0 3a100irTH iIX TOBTOPHOTO
BIIBITaHHS.

Ieit asropuTy™ moTpebye mopanky O(12n2) gacy.

Asropurm 2 3piiicHIOETbCS TIONIYK Y MIMPHHY, JIe CTaH HOMIYKY I1e HO3UIsA
JBOX poboTiB Ta norouHa XBusrHa. Binpinani cranu 3anam’sroByerbes (y Xeli-
rabiiuiil) Jyis Toro, 1mob 3a1obirTu IX MOBTOPHOIO BiiBiIaHHS.

[eit anropurm norpedye nopsaaky O( 12T~n2) qacy, Je 1T — 1ie MiHiMaJIbHUT
Jac, 3a dKuit oonaBa podboTH BHOEPYTHCS 3 CBOIX JaOipUHTIB.

Asropurm 3 3piiicHIOETbCS TIONIYK y MIMPHHY, JIe CTaH HOMIYKY I1e HO3UIsA
JBOX pobOTIB Ta moTovYHa XBUANHA. [[oBTOPHE BiABiMaHHSA CcTaHy MOMyCTHME.
Ieit asropurym norpebye nopsyky O(47) wacy.
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Agroputm 4  3iilicHIOETBCA TIONIYK Y IIHPHUHY, JI¢ CTAH MONIYKY Ie MO3HILis
JIBOX poOOTIB Ta MiHIMAJIBHUI Yac, HEOOXiHMIA JJIs JOCSITHEHHS I[bOTO CTAHY.
Koxen cran BiBigyeTbCs JUIe OJUH Pas.

Ieit anropurm noTpebye nopsiiky O(n?) uacy, ajie BiH He 3aBK/U J1a€ BipHY
BizmoBie. Bin muime posriismae HARKOPOTI NMIIAXHA MizK KOXKHOTO TIAPOIO TTO3M-
miit. [rHomi HeoOXigHo moOpaTncs M0 AesTKOl MO3UIT Mi3HIIe, HiXK e MOXKJINBO,
Tak K He MOYKHA ITPOBOJUTH YAC Ha BIIKPUTOMY ITPOCTOPI.

32.2.3 «llapkan»

BayBaxKuMo, 10 iCHye Oararo CrocobiB 3poOUTH MOMUJIKY y OOUMC/IIOBAJIBHIN
reometpii. Takoxk HeoOXiaHO OYyTH BKpail 00epeKHUM I TOTO, MO0 3am00irTI
TOMMJIOK OKPYTJICHHST TP POOOTI 3 9IHCIaMH 3 TIJIABAIOTOI0 TOIKOI0. PO3B 13K,
IO pOOJISATH MOIOHI TOMIIKHT, HE HABEICHO HUZKIE.

Hexait, d 1ie MakcuMaJibHe YUC/I0 BEPIIUH Y KaMEHi.
Asropurm 1  PosrismeMo napkan fK NUKIiUHEHE croucok. KoykeH KaMiHb
sakpuBae Bijg @epmepa [loHa Jiamma30H CTOBIIB MapKaHa. SHANTH Ieil 1iana3oH
JUIsT KOXKHOI'O KaMiHHSI MOYKHA 38 JIOTIOMOTOK OIHAPHOTO IONIYKY, 3HANIIOBIIN
HafiMeHIit Ta HAHOIILIMWI KyT, IO YTBOPIOIOTH BEPIMUHN KAMIHb Ta IO3W-
mist @epmepa. [lorim i giamazonu HEOOXiTHO BimcopTyBaTH, Ta 3a JIOMOMOTOIO
[TOCJTIJIOBHOT'O TIEPErJIsily 3HAWTHU Jialla30HU CTOBIIB apKaHa, siKi HE epeKpu-
BaOThCs 2KoHUM Kaminasam. et asropury sumarae O(Rlog R+ Rlog d) vacy.
Agropurm 2 36epiraeThbes ABIHKOBHIT MACUB CTOBIIB MapKaHa. s KOXKHO-
ro KaMiHHS BUBHAYAETHCH JIaTa30H M0 EPEKPUBACTHCS IIUM KaMIHHIM, Ta BCTa-
HOBJIIOIOThCs Bianosigna indopmaris. et anmropurm sumarae nopsiaky O(RN)
qacy.
Agroputrm 3 Iy KOXKHOIO CTOBIIA Ta KAMIHHSA IIPOBOJUTHCS MPOMiHb, 00
BU3HAYUTHU YU [IEPEKPUBAE TIeil KaMiHb CTOBII mapkana. Lleit ajropurm Bumarae
nopsiky O(RN) gacy.

Posain 33. I'perriss’2004
33.1 3aBaaHHA NEepPHIOTO TYpPY

33.1.1 «I'epmec»

Omumemo ajaropurM, 1o noTpebye KBaapaTudHoro 4dacy. Hexail koopausaTu
TOU0K — (Z0,Y0),- - - (Tn, Yn). Touxa (zg,y0) = (0,0) — mouarkosa. Byaemo
PEKYPEHTHO OOYHNC/IIOBATH 3HaueHHs A; ; Ta B; ;. A;; — e MiHiMaJbHa JOB-
JKUHA IIIAXY 3a Ky MOXKHA OGIHTH § TOUOK Ta 3ynuHuruca y (x;,Yy;), a Bij —
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e MiHiMaJIbHA JOBXKUHA IIIAXY 38 SIKYy MOXKHA OOIWTHU 7 TOYOK Ta 3YITHHUTHCS
y (z;,y:). Maemo:

Aivry = min{A;j +do, ziyy, Biitn +dy, ;)
Bi-',-l,j = min{BiJ + dy,;,y,1+1,Ai,i+1 + dwi,xj}

Binnosigmo 6ymxe: min;{A, j, Bj,}, a CKIAIHICTL AITOPUTMY MOXKHA OIfi-
mutn gk O(n?).

33.1.2 <«Apremina»

Hexait f(x,y) — 1e KUIbKICTb Jepes, M0 3HaXouAThea "Huzkue' ta "isime"3a
touky (z,y). [lomiTuMmO, 10 B TAKOMY BUIAJKY KIJIBKICTH JIEpeB MiXK y Hpsi-
MOKYTHHUKY 3 KyTaMu t1 Ta to MOxKHa obuncauru 3a dopmynowo: f(t1.x,t1.y) +
flto.x, tay) — (t1.x, t2.y) — (to.x, t1.y) + 1 sakmo ¢1 3naxomurbes "numzkdera " -
Bimre"3a o, 1 3a mOAIGHOIO (POPMYJIOIO B IHIIIOMY BHIIAIKY. PO3IJISHEMO HEKIIbKa
TIXOTIB IO PO3B’I3aHHs.

1. Tpusianpuuit anropurm. lleperysan ycix MOXKJIUBUX NPIMOKYTHUKIB, Ta
MiIPaXyHOK JIEPEB, IO JIeXKaTh BCepeInHI KOXKHOro 3 HuX. OIiHKa CKJia-
mmoeti O(n?).

2. Tunamiuee nporpamyBaHHs Jyisi obunciensst (t1.2,t2.y) mis Beix ¢ Ta
to.Ilics 11b0T0 0OPOOIIAEMO BCI TPSIMOKYTHUKHU 3 BHKOPUCTAHHAM (DOP-
myma. Ominka ckragmocti O(n?), ane 3 BukopucramnaM mopsaky O(n?)
maM’ sITi.

3. CrBopuTH 30BHINIHIN UK ¢ 110 JiepeBax, 9K KyTiB nryKanol obsacri. s
TOTO 100 0OPOOUTH MPSIMOKYTHHUK 3 KYTOM y ¢ HEOOXiaHI TIIbKHU 3HATE-
uHst f(t.x, %) Ta f(*,t.y). BoHn MOXKyTh GyTH 00paxoBaHi 3a JOIOMOIOK
AJITOPUTMY JMHAMIYHOIO IIPOrpaMyBaHHs (sIK 1 y JPYroMy ajropuTmi).
V 1mpoMy BHIAJIKY CKJIaHICTH ajroputmy ckaagatume O(n?), ame Gyme
BUKOPUCTAHO JTiHIHII 06’eM mmam’ aTi.

4. BimcopryBaru jiepeBa 3jiBa HAIIPaBO, a MOTIM 00POOJISITH X Y I[BOMY IO~
psaaky. Ko o6pobsgeThess HOBE JI€PEBO t,,, BOHO JOMAETHCI O CIUCKY
JIepeB, IO BicopToBanmii BepTUKAJILHO. Maroun mio indopMariiio MozKHa
uigpaxysaru f(t.z,t,.y) 1a f(t,.z,t.y) 1ig KoKHOrO gepesa t, ske Jii-
Bime 3a t,, 3a Jiniiianit gac. Ilicast 11boro MoXKHa OOYHUCIUTHU KiJIBKICTH
JIEpEB y BCIX IMPSIMOKYTHHUKAX 3 KyTOM y t, - HMOIOHO JI0 aJrOpuTMmy 3.
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33.1.3 «baraToKkyTHUK»

Xo1a obuncuTu cymy MiHKOBCHKOTO 3a JIBOMa 0AraTOKyTHUKAMHI HECKJIAIHO,
BU3HAYEHHS I € [IEBHUIT OAraToKyTHUK CyMOI0 MiHKOBCHKOTO IBOX iHIMNX Oara-
TokyTHUKIB — NP-nioBHa 3agaua. OgHak s Hel iCHy€e IICeBa0-1I10IHOMIa LA
AJICOPUTM, KUl YACTKOBO OINCAHO HUXKUIE.

[Toznaunmo Buxinnuit 6araTokyTHUK K P. BBakarumemo 1o BiH CKJia-

JAEThest 3 N BEepIIMH 3 HEBIJI €MHUMU KOODIMHATAMU BULAALY v; = (i, Vi),
0 <:< N —1, mo nepesivyeni y HAIPAMKY [IPOTU YaCOBOI CTPLIKM.
Osnavenns. Bymemo nasusatu Bexkrop v = (a,b) UPUMITUBHHM, SKIIO

HCI(a,b) =1, ge a ta b — uini wesix’emui yncia. AGo, 1m0 eKBiBaJIeHTHO, U —
MPUMITUBHHUI TOJII 1 TIIBKKA TOJIi, KOJIM BiH HE MICTUTH IIJIUX TOYOK BCEPETUHI.

Pebpa P upexcrasieni sBekropamu E; = v; — v;—1 = (a;,b;), 1 <i < N, ne
a;,b; — uii, Ta yci ingekcu Gepyrbesa 3a momayiaem N. 3amicrs pebpa (a;,b;),
akmo n; =HCI(a;,b;), Mu po3risuaemo Bianosigse npumitusae pebpo e; =
(ai/ni,bi/n;) . Hassemo mociinosuicrio BekTopiB {E;}i<i<m = {nieilti<i<m
[IOCJTIJIOBHICTH pebep OaraToKyTHUKA, e €; — IPUMITUBHUI BEKTOP.

Hactynme criocrepeskeHns € KJII040BUM B o04ucieHi Jojankis A, B Takux,
mo P = A+ B.

Teepmkennst. Koxkue npumirusae pebpo P nosunao Oyru pebpom abo A
abo B. dximo pebpo He TpUMITHBHE, 1€ peOPO MOXKe TaKoK OyTn cymoro Min-
KOBCBKOTO TlapaJieibuux pebep 3 A ta 3 B.

Tenep MoxKHA 3pOOUTH BUCHOBOK, 1O OaraTroKyTHUK A € nogankom P, ol
i TinbKE TOAI, KON MOC/LIOBHICTD fioro pebep mae Burian {kje;}jecr, ne J C
{1,...,N}, 0 < k; <nj, kj — miue, ZjeJ kje; = (0,0), T06TO cyma BeKTODIB,
IO TIPEJICTABIIAIOTH HOTO pebpa piBHA HYJIIO.

Huzxae onmmcarni asropurmu momyKy moAaukKiB. [Ipu ob6amnciernni 6araToky THUKIB-
JIOMAHKIB MOXKYTb OyTH OTPHMAaHI Biji €éMHI KOOpJAUHATH. B 1IbOMY BUIAJKY MU
[MOBUHHI 31BUHYTH O0UBa JIOJAHKH, 1100 1030y THCS Bij eMHUX KoopauHat. e
MOXKHa, POOUTHU, TOMY IO HISIKWi 3/[BUI' HE 3MIHIOE 6AraTOKYTHUKA.

Ilomyk Bizmpizka aK gomamka

BararoxkyTHuk Mae Bipi3ok-10/1aHOK TOMI 1 TLIBKY TO/II, KOJU SIK MiHIMYM OJTHA,
mapa BEKTOpIB #ioro pebep Mae HyJIbOBY CyMy. Basyrounch Ha I[bOMY MOXKHA
HABECTU TPU AJITOPUTMU, 38 3POCTAHHSM IIBUIKOCTI.

Ornucani aJropuTMu MOYMHATH 3 MONIYKY MPUMITUBHUX BEKTOPIB JIJIsi KO-
JKHOTO 3 pebep, Bukonyiodn obunciaernas HCJL. s 6araToky THUKIB, 0 CKJIa-
JATOTHCS JIUIE 3 MPUMITHBHEX pebep et KpoK HermoTpioHmii.
Haiinpocrimwuii agroputM Cnogarky o6uncanMo pebpa 6araToKyTHHKA.
Kozkne pebpo Mae BUDIsII:
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Ei = (Tit1 — @i, Yirr — i) = (i, bi)

Jie ingiercn 6epyThes 3a moysteM N . JTami mu o6uancioemo sei HC /I suritsiry
HC(ai, bi), Ta dopmyemo nocuainoBaicTs pebep, sk Ie Gy/I0 OIUCAHO BUIIE.
IIi o6umcsiennss MoxKyTh OyTu nposezeni 3a yac O(mN), ne m = maxn; =
max HCI(a;, b;).

st KOyKHOTO BEKTOPA 3 IMETl MOC/IiIOBHOCTI MH OOYHCTIOEMO HOTO CyMy 3
koxkauM 3 immmx. Lle moxkna 3pobutn 3a wac O(m?N?).

Ilokpairtenuit anroputm O6GYMCIIOEMO NOCHIOBHICTL pebep 9K pami-
ute 3a gac O(mN). BruopsaakoByeMo 1IOCIIIOBHICTD 38 Z-KOOPAUHATOIO 33 Jac
O(mN log(mN)). st KOXKHOTO BEKTOPa 3 IOCJIJIOBHOCTI IIYKAEMO Ha IIPO-
rustexkanit 10 #Hboro 3a dac O(log(mN)). BarajbHa CKIAJHICTH AJTOPUTMY
O(mN log(mN)).

Haidinmsuammii anroputM  O6uUucioeMo IIOCTIIOBHICTE pebep 3a dac
O(mN). Honaemo pebpa B XeI-TabJIuIo, BAKOPUCTOBYIOUH TXHIO Z-KOODAUHATY
sk Kaod. Jlonasanus Bukonyerbest 3a O(1).

JlJ1st KO2KHOTO pebpa y MOCJIiIOBHOCTI MIyKAEMO y Xell-Ta0J/IuIll Ha IHIIe pe-
6po i3 3BOPOTHOIO Z-KOOPJAUHATOIO, [0 IIPU JOJABAHHI Ja€ Hy/ib. [1onyK BUKO-
uyerbes 3a 9ac O(1). Baranbna ckiaaamicrs anropurmy O(mNN).

Ilomyk TpUKyTHHKA SIK JOJAaHKa

Haiinpocrimwuii anroputMm  O6uuc/ioeMo nocIioBHICTL pebep K paHime
3a yac O(mN). @opmyenmo yci MOXKIMBI TPIfiKH, Ta [epeBipsieMO Y1 JAI0Th BOHU
B cymi Hysb 3a gac O(m3N?3).

Ilokpaimtenunit anroputm O6GYHCIIOEMO NOCHIIOBHICTL pebep 9K pami-
me 3a dac O(mN). BHopsiKOByeMO LOC/IIOBHICTH 3a Z-KOODIMHATOI 3a
qac O(mN log(mN)). @opmyeMo Bel MOXKJIMBI CyMH 3 JBOX BEKTODIB 3a vac
O(m?N?). [lna xKoxKHOT TaKOi CyMH 3a JIOIIOMOTOIO JIBIfIKOBOTO HOIMIYKY IIyKa-
€MO Ha IHINWT BEKTOp AKMil B CyMi 3 oOpaHUMM JBOMa JIa€ HyJb. 3arajbHa
cxmagaicts — O(m?N?2log(mN)).

HaiinmBuammii anroputM  OG4UucioeMo IIOCTIIOBHICTE pebep 3a dac
O(mN). MoxeMo BHOPSJIKYBATH IIOCJIJOBHICTD 3a Z-KOOPIUHATOIO 3a 4Yac
O(mN log(mN)). dysi KozKHOTO pebpa k 3 MOCIiJOBHOCT, IPOIMBIISEMOCS O
CJILIOBHICTD 3J1iBa 100 3HANTH ¢, Ta cupasa, mob 3HaitTu j, Taki, mo Ky + E; +
Ej = 0. Ouinka 1acy 1poro ajropurmy ckiagae O(m?N?).

HOH_IYK YOTUPUKYTHHUKaA AdK JOJaHKa

Haiinpocrimwuii anroputMm  O6uucioeMo nocIioBHICTL pebep K paHime
3a yac O(mN). @opmyeMo yci MOKJIMBI YeTBIPKH, Ta HEPEBIPSIEMO UM JIAIOTH
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BoHN B cymi HyTb 32 wac O(m*N?).

ITokpamenuii anroputTM OGUUCIIOEMO TNOCIIIOBHICTL pebep $K paHi-
e 3a ac O(mN). PopmyeMo Bci MOXKJIUBI CymMu 3 TPbOX BEKTODIB 3a dYac
O(m3N?3). Jlna KoyKHOI Tpifikm TIyKaeMo Ha iHIHil BEKTOp, AKHil B CyMi 3
Hero Ja€ Hyib. ZKimo 36epertn pebpa y Xemr-TabJIunIll, BUKOPUCTABIINA TXHIO I-
KOODJMHATY y 9KOCTI Kjoda, MoxkHa mykatu 3a dac O(1), Tobro 3arajbHa
ckIazanicTs ckaage O(m3N3).

HaiinmBuammit anroputM  O6uUucioeMo IIOCTIIOBHICTE pebep 3a dac
O(mN). @opmyeMo BCi MOXKIHBI cymm 3 1BOX BekTopis 3a dac O(m?N?), ta
36epiraeMo Ix y Xer-rabJ/uill BUKOPUCTABIIN IXHIO T-KOOPJHMHATY Y sIKOCTI KJTIO-
qa. Iyt KoyKHOT TaKol CyMHU IIYKAEMO y Xell-TabJInill Ha BEKTOP, SIKUil B CyMi 3
norounuM fae nyab. Omifka gacy 1mporo anroputMy ckiaazae O(m?2N?2).

33.1.4 «Digiii»

Iljist po3B’si3aHHSI 3aCTOCYEMO MPUHIMII JIUHAMIYHOIO MporpaMyBaHHsi. Hexaii
Qg ,y — HE BUKOPHUCTaHA IJIOMNIA JJIsl IIPSIMOKY THUKA, (r,y), 1<ax<W,1<y<
H. 3 mouaTky HamaMo Gy, = Ty, A KOXKHOTO (Z,Y), 38 BUKJIIOUEHHSAM THX,
MO BiMOBITAIOTH TOTPIOHNM TIHTKaM. ToOTO, /I KOXKHOTO (g 4 JIE T = W; Ta
y=h; (1 <1< N)agy =0. daa naurka (2,y) POSIIAHEMO BCl BepTUKAIbHI
pospizu ¢ = 1,2,...,z — 1, Ta Bci ropusoHTaJIbHI po3pizu ¢ = 1,2,...,y — 1 Ta
00MpaeMo po3pi3, 3aBISKHU SIKOMY 3aJIUIIAETHCS HAMEHIIA TJI0IMA IIJIUTKA, 110
HE BUKOPHCTOBYETELCA: Uy y = Uy + Oz—cy A00 g ¢ + Qg y—c JIA IEAKOTO C.

33.1.5 «®Pepmep»

Hexait g; - 11e mosie abo cmyra. [loznauaumo sk n; KUIbKICTb KAITAPUCIB B TIOJI 200
cMy3i. AKImo Mu MO3HAYNMO $IK €; KLIBKICTb OJIMBKOBUX JIEPEB B §;, MATUMEMO
€; = n,; dKII0 g; Iie I1oJie, Ta €; = N; — ]., AKIIO g; — CMyTra.

Posrasinemo HacTynHy 3anady (Bigomy min Hassoro "Proksak"). 3naiitu
max Z?;lm e;x; Je E?;lm nz; < Q ta x; € {0,1}, ne n, m — KinbkicTs moOJiB
Ta CMYT BiJIITOBITHO.

Onrumasnpanit po3s’sizok z;, 1 < i < n 4+ m CKIAZAETHCS 3 MiIMHOKIHE
g; TaKOI, IO CyMapHa KUIBKICTh KUIAPHUCIB y HIfl K MakcuMyM (Q, 1 3arajib-
Ha KiJbKICTh OJIMBKOBUX JiepeB MakcuMaJibHa. OJHAK, V 3arajbHOMY BUIIAJIKY

n+m . %
Qr =% .""nxz; < Q. dkmo 1e Tax, To TOAl icHye g; Take, mo x; = 0 Ta
n; > Q — @/, B IHIIOMY BHUIIAJKYy OITHMYM MOXKe OyTH IOKPAIIEHUil IIPU A0~
BaHHI J10 po3B’43Ky ¢; (IO Cylepedurs fioro onrumasbHocTi). Takum duHOM,
JIofaBaHHsI JIAHIIOra 3 (Q — Q7 Kunapucis 3 g;, Ta Q — )/ — 1 0JIUBKOBUX JIepeB
JIO OIITUMAJILHOTO PO3B’si3Ky 3aJa4di "Prok3ak", onucanol Buile, Npu3BOIUTh 10
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po3B’a3Ky BuxiHOT 3aa4i. 3ajada "Prok3ak Moxke OyTu po3s’sg3aHa 3a dac mo-
psiiky O((n 4+ m)Q) 3a JIOHOMOrOI0 aJIrOPUTMY JIMHAMIUHOTO IPOrPAMYBaHHS.

33.1.6 <«Emmomio»

Il 3aga4ua BuHUKIIA Ipy JocaiazkenHl "Bigcrani" Mizk reHOMaMU POCJIMH Ha, Me-
Ki Hayk iHopMmaTuku Ta 6iosorii. Bymo mgociizkero 6arato MeTomiB po3B’s-
3aHHS 1€l 3a/a49l, Ta HAWIMBUAMAN BiOMUT 3 HUX OTpeOye JIuiie JIHITHOrO
qacy. UnratiB, SKUM MiKaBO BUBIHUTH ITIO TPOOIEMY, BiICHIAEMO 0 BiAMOBI THITX
HayKOBHUX CTaTel, siki MOYKHA 3HaiiTH y Mepexi [nrepmer:

e Bader, Moret, and Yan. A Linear-Time Algorithm for Computing Inversi-
on Distance between Signed Permutations with an Experimental Study.
In Lecture Notes in Computer Science, editor, WADS: 7th Workshop on
Algorithms and Data Structures, volume 2125, pages 365-376, 2001.

e Piotr Berman and Sridhar Hannenhalli. Fast Sorting by Reversal. Proceedi-
ngs of the 7th Annual Symposium on Combinatorial Pattern Matching,
pages 168-185, 1996.

e Sridhar Hannenhalli and Pavel Pevzner. Transforming Cabbage into
Turnip. Proceedings of the 27th Annual Symposium on Theory of
Computing (STOC95), pages 178-189, 1995.

Pozain 34. Iloapma’2005

34.1 3aBaaHHA NEPIIOrO TYpPYy

34.1.1 «Cagok»

Hassemo npsiMmokyTHY 00/1aCTh, IO MICTUTH PiBHO Kk TPOSHH K-IIPsi-MO-KYT-
HuKOM. TaKoK IMO3HAYHMO Ty, KIIBKICTH TPOSHI B HPAMOKYTHHKY (z,Yy). 3a-
Jla9ero € 3HAWTHU ABa K-IPAMOKYTHHKA, [0 HE MEPETUHAIOTHCH, 3 MiHIMAJILHOIO
CYMOIO TIEPUMETPIB.

IIpocTuii po3B’sa30k

Haitmmpocrimum po3B’a3KOM € PO3TJIAHYTH BCi MOXKJINBI MPMOKYTHI obJstacTi B
CaJIOUKY Ta I KOXKHOTO IiJ[paxyBaTH KUILKICTb TPOAHI Beepeaumi. ¥ Takuii
crioci6 MozkHa nepebpaTu Bei k-mpamokyTHUKE 3a gac O(w? - [3). Beboro moxke
oytu 10 O(w? - 12) k-npamokyrnukis. Hacrymnum marom Gyse nepebpaTu Bei
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napu k-npsMOKYTHHUKIB Ta BUODATH Ty, IO CKJIAJAECTHCH 3 NPIMOKYTHHKIB 3
MiHIMaJIBHOIO CyMOI0 mepuMeTpiB. Takuii po3s’s3ok orpumae 6ima 50% Gadis,
He 3BaKaloun Ha fioro waxympy ckiajnicts O(w? - [4).

Tapuuit po3B’si30k

PosrisinemMo JieKiJibKa, MOCTYIIOBUX MOKpPAIleHb, M0 HPUBEAYTh JO TapHOTO
posB’s13Ky. Mu MOXKEeMO ONTHUMI3yBaTH II€PEBIPKY, UM € NPAMOKYTHa 00JIaCTh
k-mpsamoxyTaukoM. [losmaummo R, KinmbKicTh TpodHa B 001acTi 3 MPOTHIIE-
kHAME KyTamu B KyTax (1,1) ta (z,y). Mu MoxkeMO HOIepeaHbo 00uuciuT
R, , 3a qac O(w,l) BUKOPHCTOBYIOUH TaKy (DOPMYILY:

- 0, ko x = 0 abo y = 0;
i Ri_1y+ Ryy-1+Rp—1y-1+7r(zr,y), inakme.

Matoun e, Mu MOKeMO BUpasuTu R(T1,Yy1,Z2,Yy2) — KUIBKICTH TPOSIHJ| B
PSIMOKYTHOMY perioni 3 Kytamu (z1,y1) Ta (T2, Yy2) SK:

R(xlvyla $27y2) = sz,yz - Rzz,ylfl - Rxlfl,yz + Rxlfl,ylfl

Takum aunom R(x1,y1, T2, y2) Moxke Oyru obuuciene 3a gac O(1). Bei k-
NIPSMOKY THUKH MOYKHa mepepaxysari 3a gac O(w? - 1?). Haxann, e He po3s’s-
3ye npobJsieMy 1mepebopy BCix map k-IpsiMOKYTHUKIB.

Ha macrst, icaye inmmit meros 60porsbu 3 uMu mpobdjieMaMu. 3po3yMi-
JIO, IO JIJIsi JIBOX MPSIMOKYTHUKIB, [0 HE [TEPETUHAIOTHCS, Ma€ ICHYBATH MOPU-
30HTAJIbHA a00 BEPTUKAJBHA JIHisA, TaKi IO OJUH MPIMOKYTHUK 3HAXOIUTHCS
3 oaHOTO OOKY, a Apyruit - 3 immoro. /Ijgs KOKHOI TOPU30HTAJBLHOI JHHIT MO-
JKHA 3HAUTH [1Ba k-IIPSIMOKYTHHUKA 3 MiHIMAJIHHUMU IIEPUMETPAMHE, IO JIEXKATD
3 IPOTHUJIEXKHUX OOKIB JIHIT, aHAJIOTIYHO - Il BepTUKaJIbHUX JiiHii. Koaun me
3p0obJIeHO — pe3yJbTaT MoxkHa 00umcsmTH 3a gac O(w-+1) posrisHyBImn BCl TiHIT
Ta BUOPABIIN ONTUMAJBHY CYMY IIePUMETPIB.

Posrisnemo meros momyKy k-IpSMOKYTHUKY 3 ONTHMAJIHLHUM [I€PUMETPOM
HaJT TOPU3OHTAJBLHOIO JIHIEIO, 1HIM BUMAIKKA PO3TISIAIOTHCA aHaJoritno. Ilo-
3Ha4nMO A, MiHIMaJbHUIT HepuMeTp k-IPAMOKYTHHKA, IO JIEXKUTH HaJ, [OPU-
30HTAJIBHOO JIHIEIO0 3 KOOPAMHATOI ¥, 9rsl HIXKHS KOOPAMHATA Oljibiie abo J10-
pisatoe y. IlosHaunmo a, MiHiMaIBHMIT TEPUMETD k-IPSIMOKYTHUKA, 3 HIZKHBOO
KOODJIMHATOIO @y. IlomiTMO, 1M10:

A, =min(ay,...,ay)
IIpocTnit MeTo 1 miipaxyBaHHs @; - BCTAHOBUTH X Ha MMOYATKY HA HECKIHIECH-
HICTB, MicJist I[HOTO MOAM(DIKyBaTU Hepedupardn BCi k-mpsi-MO-KyT-HUKHU. [lo-
KpaleHuit ajropuTs™ nparoe 3a gac O(w?,1?).
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I me me me Bce. Moxkna momiTuTH, IO HE TOTPiOHO 3HAXOAUTH BCi k-
NPSIMOKYTHUKH. M# MOXKeMO pO3IJIsjgaTi TiJIbKU Ti k-IPSIMOKYTHUKH, IO HE
MicTsiTh B €061 iHmm k-upsimokyTHuku. 11106 mepebparu Bei A-IpsiMOKYTHUKH,
0 TEPEeTHHAITHCs, posrisHeMo Bel mapu (y1,%2), 1 < y1 < yo < w. Husa
KOXKHOI Takol mapu Oy/IeMO BHKOPHCTOBYBATH ILJIABAIOUE BIKHO, IO € TIPSIMO-
KYTHUKOM 3 KyTamu (1,%1) Ta Ts2,ys. Ha noyarky x; = xo = 1. Mu Gyaemo
pyxaTu BIKHO BiJIIOBIIHO 0 HACTYIHUX MPABUII, O Lo >

e KO € piBHO k TposHx y Bikui (10610 R(X1,Y1,Z2,Y2) = k, TO MU 3HA-
i HOBHi A-IPAMOKYTHHK. ITic/s OHOBJICHHS YOTUPBOX ITOCIIIOBHO-
creit (a; Ta TPHOX IHIIUX), 1 30LIBLIYETHCS HA OIUHULIO;

o dxmo R(z1,y1,T2,y2) < k 10 T3 30LILIIYETHCH HA OJUHUINIO, 0O PO3-
MIAPUTHU BIKHO;

o ko R(z1,y1,%2,Yy2) > k 10 21 361IbIIYETHCST HA OJMHUILO, 1100 3BY3HU-
THU BIiKHO.

Hagesennit anpropury mpamioe 3a gac O(w? - 1), Ta mepepaxosye (cepej in-
mux) Bel nikasi k-IpsMOKYTHUKU.

34.1.2 «llocaigoBHiCTH cepeaHix»

Ha mouarky, mosuatnmo I KiTbKICTh BXiTHUX PAJKIB, MO MOYNHAIOTHCS 3 JIITEPH
I. Anasioriuno, Hexait () OyayTh KiJIbKICTIO 3aIIUTIB.

IIpocTuii po3B’sa30k

MozKJIMBUM [POCTUM, aJie He ONTUMAJIBHUM PO3B’sI3KOM Oyjie MOJATU CTEXKKY
sik BeKTOp A, nie Ali] nosnavae migjiom micas -1 sanku. CruagHicTh 06poOKH
3MiHK KoH(Iryparil (Hazsemo 110 onepaliito Beraskow) € O(n). Ockinbku 3amur
takox 1norpedye O(n), saranbha ckiaguicts oyae O((L + Q) - n). Tum Ginbm,
crIaIHICTD 3a naM’arTio € O(n), 1o 3aHa1ro 6araro moeb yMicrurucs y nam’sTh
JIJISI TECTOBUX BUITAJIKIB BEJIMKOTO PO3MIPY. [HIMMM TPOCTUM ITiAXOM0M € TIOTATH
TPEeK $IK COPTOBAaHUIl CIIMCOK IHTEPBAJIB, IO HE MEPETHHAKTHCS, TaK IO II0
KOXKHOMY 1HTEpBaJIy PI3HUII B BUCOTI MiXK yciMa JIJAHKAMU € CTAJIOI0. ¥ IHOMY
BUIIAJIKY MU Ma€MO CKJaIHIiCTh Berapku Ta 3amury O([), TakuM YUHOM BeCh
po3B’a30k Oyae marn ckiagaicts O((L + Q) « I). Bapricrs no mam’sari - O([).

Tapuuit po3B’si30k

CTpyKTypoIo JaHUX, 110 BUKOPUCTOBYETHCS B PO3B’si3Ky € OinapHe jepeBo. Ko-
JKeH 3 HOoro By3J/iB ommcye iHTepBasd (TOOTO JesKy KiJIBKICTh MOCJIJIOBHUX Jia-
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nok), J = [2Ft, 2K (t + 1)), ana nesxux mimmx k ta t. Indopmarnis, mo MicTuThesa
y By3J1i €

° Sy=2icsdi
e H; = max ({O}U{E2k§i§jdi 1j € J})

Byzon € mumcrkom, Ko Bei 3nadeHHst d; € piBHUMH. B IIbOMY BUIIAIKY
obuncyennss S; ta Hj; € TpuiajbHuM. [Hakime, By30J Ma€ [IBOX CHHIB, IO
BimoBimatoTh inTepsamam J; = [2F71(2t), 28712t + 1)) Ta Jp = [2F1(2t +
1),2F=1(2t + 2)). B npomy Bumagky Sy ta H; obuncmoorbes sk Sy = Sy, Ta
Hj =max{Hy,, Sy + Hjy,. Kopiub nepesa omucye intepsar [0, 2/18271).

Hait6iibIm BayK/IMBOIO OTIEpPAITi€lo € omepaliis BCTaBKi. BoHa BuUMarae BCTaB-
ku abo moxudikanil mounaiibinbiie 2[log, n| By3iiB B mepeBo. AHasoridmo,
06pobka 3ammTa moTpedye neperyany monaitbiasmte [log, n] Bysais. Takum wuu-
HOM pO3B’s130K Mae ckiaganicts O((I + Q) - logn ta ckiamHicTs mo mam’sTi

O(I -logn).

IITe kpairiii po3B’sa30K

OckiyibKE He TTOTPIOHO 00POOJISITH PSIAKE 3 (hailly OJIUH 3a OJHUM, MOYKHA IIPO-
YUTATH BCl BXiJHI Jani i 3HATH, K] 9acTUHU TPeKy OyIyTh B3araJji KOHDIrypy-
BaTuch. Hexait M Oyme copToBAHUM BEKTOPOM KiHIB iHTEpBaJIiB, IO 3yCcTpiva-
0ThC B [-3ammcax ma Bxo/i. My TaKOXK MOYKEMO MPHUITYCTATH IO JOBXKUHA M
€ CTyIleHeM JIBifiKu.

Tenep BUKOPUCTAEMO JIEPEBO, IO JyzKe CXOXKe Ha onmcane Buie. Piznuiis
B TOMY, KOJKEH By30J1 Binosinae inrtepsamy I = [M[2Ft], M[2F(t 4 1)]). Toro
MOXKHa 30epiraTu y BEKTOPi, SIK B CTaHIApPTHIN peasizamil kydi. CkiagHicTh
6yne O((I + Q) -log I) Ta ckiaauicTs 1o mam’sti 3unsuTbes 10 O(I + Q).

34.1.3 «l'opu»

Ha mouatky, mosuatnmo I KiTbKICTh BXiTHUX PAJKIB, MO MOYNHAIOTHCS 3 JIITEPH
I. Anasioriuno, Hexait () OyayTh KiIbKICTIO 3aIUTIB.

IIpocTmit po3B’sa30kK

MOKJIMBUM IIPOCTUM, aJjie He ONTUMAJbLHUM PO3B’SIZKOM OyJIe MOJATH CTEXKKY
aK BekTop A, ne Ali] nosnauae umigiiom micis -1 ganku. Ckiagaicts 06po6Ku
3minm KoHdirypanil (HazBemo 1o onepariio Bcraskoio) € O(n). Ockinbku 3amur
takox 1orpedye O(n), 3arasnbHa ckiagnicts 6yae O((1 4+ Q) - n). Tum Ginb,
CKJIaHICTB 3a mam’sa1Tio € O(n), 110 3aHaATo GaraTo 1mod yMiCTUTHCS Y T1aM’sITh
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JIJIsl TECTOBUX BHIIAJKIB BEJIMKOI'O PO3MIpY. [HIIMM IIpoCcTUM IiIX0/I0M € HOJIaTH
TpEK #AK COPTOBAHUIl CIHCOK IHTepBasiB, IO HE NEPETHHAIOTHCS, TAK IO IO
KOKHOMY IHTepBaJly Pi3HMII B BHCOTI MiXK yciMa JIAHKAMHU € CTaJ00. Y IIBOMY
BUIIAJKY MU MAEMO CKJajHicTh BeraBku Ta 3amury O([), TaKuM YHHOM BeCh
po3B’a30K Oyae marn ckiagaicts O((L + Q) = I). Bapricrs no mam’sari - O([).

Tapuwnit po3B’sa30k

CTpyKTypoIo JaHUX, 110 BUKOPUCTOBYETHCS B PO3B’si3Ky € OiHaphe jepeBo. Ko-
JKeH 3 Horo By3J/iB ommcye iHTepBasd (ToOTO JesKy KiJIBKICTh MOCJIIOBHUX Jia-
Hok), J = [2Ft, 2% (t 4+ 1)), ana nesxux miymx k Ta t. Indopmartis, mo micturbes
y By3Ji €

° SJ:EieJdi
° HJ:maX({O}U{Z2kSidei :jEJ})

Byzon € mumcrkom, Kosm Bei 3nadeHHst d; € piBHUMH. B IIbOMY BUIIAIKY
obumncsiennss Sy ta Hj € Tpusiaspaum. lnakime, By30J Ma€ JBOX CHHIB, IO
BimoBimatoTh inTepsamam J; = [2F71(2t), 28712t + 1)) Ta Jp = [2F1(2t +
1),2F=1(2t + 2)). B npomy Bumaaky Sy ta H; obuncmoorbes sk Sy = Sy, Ta
Hj =max{Hy,, Sy + Hjy,. Kopiub nepesa omucye intepsar [0, 2/18271),

Hait6ibIm BaK/IMBOIO OTIEpAIli€lo € omepariisa BcTaBku. BoHa BuMarae BCTaB-
ku abo moxudikaril mounaiibinbiuie 2[log, n| By3aiB B mepeBo. AHasoriamo,
06pobka 3anuTa norpebye nepervisiiy monaiibiibie [logy n| Bysuis. Takum uun-
HOM pO3B’s130K Mae ckiaganicts O((I + Q) - logn ta ckiamHicTs mo mam’sTi

O(I - logn).

IITle kpairiii po3B’sa30K

OckisbKu He TOTPIOHO 06POOJIATH PAIKHU 3 (ailry OJIMH 3a OJTHUM, MOYKHA ITPO-
YUTATH BCl BXiJHI Jani i 3HaTH, K 9acTUHU TPeKy OyIyTh B3araji KOHDIrypy-
Baruck. Hexait M Oyjie cOpTOBaHUM BEKTOPOM KiHIIB IHTEPBAJIB, IO 3yCTpida-
10Tbcs B [-3anmcax Ha BxOJi. My TakoK MOYKEMO MPUITYCTUTH IO JIOBXKUHA M
€ CTyIeHeM JIBifiKu.

Tenep BuKOpHCTAEMO NIEPEBO, IO JIy2KE CXOXKE HA OIHUCAHEe BUINe. Pizmurisa
B TOMY, KOJKEeH BYy30J1 Bianosigae imrepsamy I = [M[2Ft], M[2%(t + 1)]). Horo
MOXKHa 30epiraTu y BEKTOPi, SIK B CTaHIApTHIN peasizamil kydi. CkiagHicTh
6yne O((I + Q) -log I) Ta ckiansicTs 1o mam’siti 3HnsuThest 10 O(I + Q).
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34.2 3aBaaHHSA APYroro Typy

34.2.1 «/lenb HapOIKEHHS»

Bajadero € 3HAWTH Take BIOPSIKYBAaHHSI JITeil, 10 MaKCHMaJbHA KUIbKICTH
CTIMBINB, Ha Ky Tpeba MepeMiCTUTH KOXKHOTO 3 jiTeit € minimasabHoo. [lo-
mepiIre, MOMITHMO IO € JIBa KJIACH BIOPAJAKYBaHH:A. Hampukiasn, sKINoO € 1e-
pecranoBka (1,2,3), To aururHa 1 Moxke GyTu cycigoM 2 siBopyd abo npaBopyd.
BignosijHo BropsiikyBaHHs Oy/ie IPOTU MOJMHHUKOBOI CTPIIKK 91 3a TOJIMHHU-
KOBOIO CTPLIKOI0. B 000X BuITaKax IMipaxyHKN OIHAKOBI, PO3IVISHEMO TiJIbKU
BUIIA/I0K BIOPSIKYBAHHSA 33 TOJMHHUKOBOIO CTPLIKOIO.

IIpocTmit po3B’sa30k

[Tepioto isteero Moxke 6yTH TeHepallisi BCIX MOXKJIMBUX IIePeCTaHOBOK. 3adikcy-
€MO IIEPILYy AUTUHY. Temep, Malodu [IePEeCTAHOBKY, MH MOXKEMO IiIpaxyBaTu
dinanbuy nosunio (1 Biacrani npu nepemimenni) Beix mireii 3a wac O(n), a
OCKLIIBKM MAa€MO TOBTOPUTHU Tefl KPOK JIJIS BCiX IMO3UINHN - CKJIAHICTH aJropu-
™y - O(n®).

OnTuManbHU PO3B’A30K

Icnye kpamiit poss’szok. [Tosuauumo (p;) 3ajany BHODsiIKYyBaHHs JiTeil. Pos-
ryistHeMO (piHaJIbHY IepeCTaHOBKY, JIe JUTUHA P 3HAXOAUThCs Ha mo3util f. st
TOro, MO0 JOCSITH TAKOIO BIOPSIKYBAHHSL, JesiKi (& MOXKJIMBO BCi) JUTH MarOTh
nepeMicTuTuCI. My MOYXKEMO MTO3HATUTH TEPEMIITEHHSA JUTUHA § THCJIOM d{ , Jie
|d{ | € Bigcranuio nepeMilenHs, BOHO € JOJATHIM, KOJHM JIUTHHA [ePEMIIyeTbCs
3a TOAMHHUKOBOIO CTPLIKOIO, 1 Bix'emumM, Ko mpotu. Kpim Toro, Mu mpurry-
CKAEMO, M0 JINTUHA 3aBXKIU OOUpaE TaKWil HAIPSMOK IePeMillleHHsl, IO BiJl-
CTaHb MEHIIA HI2K IPOTUJIEZKHOMY HAIIPAMKY (a00 PyXaeThes 3a MOJAUHHUKOBOIO
CTPiJIKOIO, AKIIO BigcTani oqnaxosi), To6ro 1 — [4] < d{ <%

Hexait Sy = {d{: ci=1,2,...,n}. Mu moxxemo posrusaat Sy SIK aibTep-
HATUBHE MOJAHHSA PO3IVIAHYTOrO mepemimenns. Maro4dn 1ie moganms, MU MOYKe-
MO IIPOCTO TOPAXyBaTH MAKCUMAJIbLHY BiJICTAHB MEPEMIIIEHHS BUKOPUCTOBYIOTH
dopmyny Ry = max(—min(Sy), max(Sy)). Koedinientu dzf 3aJIe’KaTh BiJl 3a-
JaHol nepectanoBku (p;) ta f. Bonu MoxyTb OyTu 3ajani Takoio hOpMyIION0:

dzf; =min(a,n —a)nea = (f +i—1—p;) mod n

Kpim Toro, 1o 3aan0My Hoganmio Sy MI MOXKeMO IPOCTO o0y rysaTn S f +
1) 3cysatoun enementu Sy (To6To Mu 3amimioemMo x Ha r + 1 axmo x < | §] Ta
1 n n
zaminoemo |5 | ma 1 —[5]).
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st Mu 3artikaBieHi B OOYIUCICHHI HANMEHITIOTO MOXKJIUBOTO 3HATEHHS IS
Bcix f. 3ayBakmumo, IO BCi MomaHHsA Sy € 3cyBaMH OJHOTO 6a30BOrO MOJAHHS,
ckaxkeMo Sy. ITosnaunmo C' MakcuMaJIbHy KibKIiCTb (38 MOJLyJIEM 1) eJIeMeHTIB
n n ) :
3{1—=[%],...,[5]}, mo ne 3’aBismorbcs B Sp. Bona Mozxke GyTu mijpaxoBaHa
3a JIHITHUN yac.
n—C

Pesysnbrarom Gyne |5+ ].

34.2.2 «I'pa B IpAMOKYTHUK »

Kimrogem 1o po3s’si3anms € HONIyK XapaKTEPUCTUKN BUTPAITHUAX 91 TPOTPAIITHIX
rro3utiiit. [leprinM KpoKOM y MOMIyKy MOKe Oy TH MaJIIOHOK, HA SKOMY ITO3HAYEHA
BUTPAITHICTH TTO3UIIIA.

X-HaIpsaMOK
1
1234567890

N~
w =
NN
* O =
(o)
~N =
0 =
O =
O N

© 00 ~NO O WN -
*
*
*

n o R NMNT H W O —<

=
= O
* .
*

*
*

12 0 0 0 0000 X
13 . . 0 0 ox 00 0 Lk
156 % . % . . 0ok L. 0L L L L %,

ITicig kopoTKOro aHa i3y MAJIIOHKY, MOXKHA MOMITUTH HACTYIIHE: TTPIMOKY-
THUK 7N X M € TMPOTPAITHOIO TO3UIEI0, TOAI 1 TIIBKM TOMi, KON icHye Take k,
1110

m+1=2F.(n+1) (34.1)
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oBenemo 11e TBepKeHHS 1HIYKITEIO 0 MPAMOKYTHiit 001acTi.

e Hexait n ta m 3a10BOIbHAI0TE YMOBY st k = 0, TodbTo n = m. Mnu
MO2KEMO JIOBECTH, IO IO3UIlS € IPOrPAIIHOI0, BUKOPUCTOBYIOUN IIPOCTY
IH/TYKIIIIO TI0 7.

— dxmo n = 1, ToO MO3UIlis € MPOTPAITHOIO 38 BU3HAYUCHHIM T'DH.

— Ilpunycrumo, mo n > 1 Ta mepmuii rpaBerb CBOIM XOJ0M POOITH
UpAMOKYTHUK 1 X I, ie n/2 < I < n. Toxi ononenT MoyKe 3MEHIIUTH
MPSIMOKYTHHUK 10 [ X [, IO € MPOTPAIITHOIO TTO3HUITIEIO.

e [Ipumycrumo, mo n Ta m 3a10BOJILHAIOTH yMOBY juist k # 0. Be3 Brparn
3araJbHOCTI MOYKHA BBaxkaTn, mo k > 0, ockimbkn m + 1 = 2% . (n + 1)
exsiBamentno n + 1 = 27% . (m + 1). Ilepmmii rpasems Moxe po3pizaTn
MPSIMOKYTHHK y JIBOX MOYKJIUBUX HAIPSIMKAX:

— Tpunycrumo, mo mic/is Hepmoro po3pisy MU MAeMO HPAMOKYTHUK
I xm, ne n/2 < 1 < n. Ockimbkun n = 2¥(m + 1) — 1, maemo
2F1(m +1) —1 < I < 2%(m + 1) — 1. Jpyruit rpaserms Moxke
SMEHTTHITH TPAMOKYTHHK 10 271 (m+1) — 1 x m, mo € mporpammHmm
IS TIEPIIOTO IPABIIA.

— Ilpumycrumo, 1o miciist meproro po3pisy MH MaeMO HPSMOKYTHUK
nx I, me m/2 <1 < m. Mu maemo nokazaru, mo n # 2¢(1 + 1) — 1
JIJIsT BCIX IJIAX 1.

JToBesIeMo Bijt CynpOTHBHOTO — HpuItycTHMO 1110 1 = 2°(14-1) =1 st
Jedroro i. Ockinpkn | < m, maemon = 2'(I+1)—1 < 2"(m+1)—1,
orxe ¢ > k.
3 inmoro 60Ky, ockimbku m/2 < [, mu maemo n = 241 +1) — 1 >
2i(m/24+1)—1=2"Y(m+2)—1 > 21" (m+1)—1,3Binku i—1 < k,
it<k+1.

Orpumasii HpoTUpivds, BIAIOBIAHO 1 X | € BUrPAIIHOI IO3UIEIO.

Orke, n X M € MPOTPAITHOIO TIO3UIIIEIO.

m—+1
€ LLiJII/II\L Be3 BTpaTnu 3aI‘aJH)HOCTi7 MOZKEMO IIPpUIIYCTUTU IO T Z m. 110-

® IIPUILYCTUMO, III0 1 Ta M He 3aJI0BOJIbHSI0TE yMOBi. Tosi logs (—”'H) e

3HAYUMO Yepe3 | 3HAYeHHS 9lloez (551)] (m—1)—1.

Maemo (n+1)/2 < l+1 < n+1, 3Biaku orpumyemo n/2 < I < n. Takum
YMHOM IIepIIuii IPaBelb MOYKe 3MEHITUTHU IIPSMOKY THUK JI0 PO3MIpiB [ X m,
IO 9 MPOIPAIIHOIO MO3UIIEI0 A/ APYrOro IPaBIs.
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Mopmenbauit po3B’sI30K BiIIOBIA€ TOBEIECHHIO Ta IS KOXKHOI BHUTPAITHOT
[TO3UIIT 3HAXOANTD BIAMOBIAHUI Xix 3a Jiorapudmivnnii gac. OaHak KiIbKICTD
KpOKiB Moxke OyTu Jjiniiinono. Hanpukian, mig npsamokyTauka 2i X 2(i + 1)
€JINHUM BUTPAITHUM XOJI0OM OyJie 3MEHIIIEHHS JI0 2¢ X 2%, BiIOBI/IHO CKJIA/IHICTD
y Haiiripmomy Bunazgky O(nlogn).

AnbrepHaTuBHI pO3B’sI3KU

Ilomyk 3 moBepHEHHSM, IO PEKYPCUBHO IE€peOUpAE BCi XOAM € IMIPOCTIIIM
PO3B’I3KOM, SIKUii MaB HaOPATHU MMOJTOBUHY OAJIIB.

Tammit po3B’sa30K 6a3yeThesd Ha AUHAMITHOMY MporpaMyBanmi. /I KoxKHOT
no3uril (7, M) MU MOYKEMO [IOPaXyBATH U1 € BOHA BUIPAIIHO0 460 IPOrPAIITHOK.
IIpocruit quramivHUil 1iXi0 TepeBipsie BCl MOXKJIUBI XOIU JJIsT 3aaHOT TO3UITT
(n,m). Ueit po3s’s30k Mae ckaammicts O(n?).

€ OlIbIn mMBUOKWHA JuHAMIYHWI Hiaxin, gaxuii 36epirae Haitbiabme n' < n
ta m' < m g axkux (n’,m) ta (n,m’) ¢ uporpamnumu nosunigmu. Y Takuii
croci6 My MOXKEMO 3HAWTU ONTUMAJILHUN Xij Jyis 3ajanol nosuiil 3a gac O(1),
10 IPUBOJUTH 10 cKJaaHocTi amropurmy O(n?).

34.2.3 «Piukun»

He Baxkko moMiTuTH, IO OCKIIBKM JJIsT KOYKHOTO Ce€JIa € TIIbKH OIUH ILIAX
mo piumi g0 Bafirrayma, Mu MoKeMO PO3IVIsIaTH PIUKH Ta cela AK JIEPEeBO 3
kopereM y Baiirrayni. Bysau Binnosigaiors cenam (Gyuemo BBakatu Baiirrayn
TAKOXK CEJIOM), 1 By30J1 v € 6aThKOM BY3JIa U KOJIM U € IEPIIUM CeJIOM BHHU3 110
pigri Bix u.

Hexait r mosnadae KopiHb jepeBa, ToOTO 7 Bimmosimae bBaiitrayny. Ak
depth(u) 6ymemo nozHavyaTy KijbKicTh pebep Ha ILIAXY Bil uw 10 r. 3po3yMio,
o 3uaveHHs depth(u) MoxKyTb Gyt o6paxoBaHi Iyl BCIX cesl w 3a JiHifiHumi
gac. Kinbkicrs cunis Byssa u nosuadumo deg(u), a KUIbKICTD JepeB, 110 3pi3aHo
Gisst cena u sk trees(u).

JunamMmiuHe nmporpamyBaHHS

Mu MOKeMO 3aCTOCyBaTH JMHAMIYHE IIPOIPAMYBAaHHS JJIsi PO3B’si3aHHS 3a,/1a4i.
Hexait A, ;,; mo3navae MiHiMaIbHY BaApPTiCTh TPAHCIOPTYBAHHS JIE€PEB, 3pi3aHNX
B MiJIepeBi 3 KOpeHeM y v, BPaXoBYIOUH IO t TOJATKOBUX JIICOMMMIOK MOKe Oy TH
moOyI0BAHO B ITiIIEPeBi, Ta Jepesa, He 00pobeHi B v MOXKYTL OyTu 0OpobJieni
B cesii rombunn [. Mu obuucmoeMo A, ¢ I KOXKHOTO CeJla U Ta TAKUX YUCeJl
t, 1, mo 0 <t<kmral<I<depth(v). 3po3ymino, MmO KOJIU JePeBO 3 KOPEHEM
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y v Mae moHaiibiibImre ¢ By3mis, 1o A, = 0, OCKIIBKM MI MOYKEMO IIOCTABUTH
JIICOTUJIKY y KOXKHOMY cejii. M0»KeMO BUKOPUCTOBYBaTH TaKy (DOPMYILY:

0, KOJIU JIEPEBO 3 KOPEHEM Y v
Ay = Ma€ IoHaiiblIbIe ¢ By3JIiB, (34.2)
min(A; ,,, Ay ), imakme,

ne Al ,, € BAPTICTIO TPAHCIOPTYBAHH: KOJIU HEMaE muyopamu y v, 1a Al , €
BAPTICTIO TPAHCIIOPTYBAHHS KOJK Jriconmika TaMm €. L1 BaprocTi 3aexxkath Bif
pO3TaITyBaHHs JICOMMIOK MiXK ITijjilepeBaMu 3 KOpeHsiMu y cuHax v. Tojii:

d
A, = trees(v) - (depth(v) — 1) + t1+.1.r.1_i|r1%d:t Z Ay, i1 (34.3)
d
A, = min YAy deptn(o)- (34.4)

t14...+tg=t—1

i=1

Ille ogne auHamivuHe ITporpamyBaHHs

IMornsiremo yBaskHime Ha pekypenTHocTi (34.3) Ta (34.4). Ham He noTpibHO pO3-
DJISAJIATH KOKHE po3ouTTs ¢y cymy deg(v) mopankis, mob migpaxysaru A’ ta A”.
Ile 6yme momaBaTm 9ac y BUITQJIKY KON JE€pEBa MICTAThL BEPIIMHEU 3 OaraTbMa
curamy. 3HOBY, MH MOYKEMO BHKODHCTATH JUHaMiuHe mporpamysanns. Hexait

f}i [TO3HAYAE BAPTICTh TPAHCIIOPTYBAHHSI JIePeB 3pi3aHuX B Mi/JIepeBax 3 Kope-
HSIMU U1, V2, . .., V;, BPAXOBYIOUH IO § JIOJATKOBUX JICOMMIOK Oy/e 36y10BaHO
B IUX IiJiJIlepeBax i JepeBa He 0OpoOJIeH] B X IijjepeBax OyiIyTb 0OpobJIeHi B
centi rubwan [. MoxkeMo BUKOPHUCTOBYBATH HACTYIIHY PEKYPEHTHICTD:

B
v, 34.5
B S

. i—1.5—7]
= mingp<;<s( Z,l ST 4 Ay, ) aus KoxuaOrO S = 1,.. .k

Busnaunmo amasoriuno C)®, aje B Ieil pa3 IPHUIIyCTHMO IO JIepeBa, He
00pobJteHi B mimepeBax, OyayTb 0bpobieni B v. Toumi

CY%s =0,
Ch® = ming<j<s(C 1577 + Ay, jdepth(v)) I KoxHOro s = 1,..., k
(34.6)
Ouesmno, A , | = Bgig(v)’t Ta A = 0291 g roro, 1mo6 HOpPaxy-
BaTn 3Ha4eHsA A, ¢ (Bianosimno A ) mis gesxoro | € 0, ..., depth(v), mu 06-

YUCITIOEMO Bz’j (Bigmosigao C%®) must kKoxxuoro ¢ = 0, ..., deg(v) rtas =0,..., k.
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s xoxkuoi mapu v, | morpiono O(k?(deg(v) + 1)) wacy, 3aramprmit qac Gyse

2 _ 2 2 . . . .
O(ny, k*(deg(v) + 1)) = 0(k*n®), ockimbku ), deg(v) AOpiBHIOE KiTbKOCTI
pebep B aepesi, To6ro n — 1. Ilicisr obumcenns Beix 3Hadens A, ;) mporpama
IIOBEepHE A;’ k0 K BiJIITOBI1b.

3abaraTo QUHAMIYHOTO IIPOrpaMyBaHHsI

Bukopucranss aBiui JUHAMIYHOTO IPOrPaMyBaHHs HEIIOTPIOHE SIKIO BEPIIUHU
B JIeEpEBI MAOTh MaJIy KiJbKiCcTh cuHIB. Ha macTsi, Mu MO2KEeMO IIpOCTO OOy Iy Ba-
T 6iHApPHE JIePeBO CeJl, IO Ma€ TaKy K MiHIMAJIbLHY BapTiCTh TPAHCIIOPTYBAHHST
4K 1 opurinanabie. st Toro mob e 3poduTn, MU 1111 € THAEMO TIEPIITOTO CUHA KO-
2KHOI BEPIIUHU 710 6aThKa K JIBOIO CUHA, CTBOPUMO JIOJIATKOBE CeJIO 1 ITiJ1 €/1Ha~
€MO Horo siK mpaBoro cuHa. Ilicjs 1boro mi e HaeMo IHIINX CUHIB 0AThKIBCHKOT
BEPIIUHU OPUTIHAJIBHOIO JIEpeBa OJMH 32 OJHUM, KOXKHOIO Pasdy I €IHY 0N
CHHA K JIIBOIO CHHA JIOJATKOBOIO Cejia, CTBOPIOIOYN HOBE JIOJATKOBE CEJIO Ta
i1 €THY 09U HOTO fK SK [IPABOrO CHHA IIOMEPeIHboro cesa. Jlo1aTkoBi cemra ne
BUPOOJIAIOTH JIEPEBUHM, Ta PITKH, IO i €THYIOTH 1X 10 OATHKIB MAIOTh JTOBXKH-
Hy 0, BIIIOBIIHO He BIUIMBAIOTH Ha TpaHCIOpPTyBaHHs. [100ym0Ba JicONMIOK y
JIOJIATKOBUX CeJIaX He JI03BOJISIE 3MEHITUTH MiHIMaJIbHY BapTiCTh TPAHCIOPTYBa-
HHsI, TOMY [0 KOKHA JIICONMJIKA Y JOJATKOBOMY CeJii MOXKe OyTHU Iepe/IBUHYTa
JI0 HACTYITHOTO He JIOJATKOBOTO cejla y HAumpsaMKy Baifirtaymna 6e3 30imbImeHHs
(abo 3MeHIIIeHHs) 3araJbHOI BAPTOCTI.

Icuye t + 1 po3burTiB ¢t Ha cymy 2 HeBij eMHUX JojaHKU. J[jisi KOKHOI Iapu
v, [ Mu MoxKkeMo mifpaxysaTu A, ¢ 1715 BCiX ¢ 3a gac O(k?). B 6inapromy jepesi
Oyze B 2 pa3u Oliblle BEPIIUH Hi?K Y OPUTIHAJIBHOMY, 3arajJbHIi YaC OOIMCIeHHST

oyne O(ny", k%) = O(k?n?).



