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Omath

M. mpocro oboxkHioe MaTeMaTn4Hi mpukoJin. [{roro pa3y i1 MKaBIdTh «JIereHIapHiy Yuc/ia
- TO € TaKi 4mcsa, fKi MOyKHA mojarn y Buraami a’ - b, ge a Ta b - pisHi mimi uncma. Y M.
HEITIOAaBHO 3JIaMaBCsd KaJbKYIATOD, a B iH(MOPMATHIT BOHA He HATO CHJIbHA, TOXK ITPOCHTH BAC
JIOOMOI'TH 1if 3 TIEPEBIPKOIO YEPTOBOTO YHCJIA HA, «JIEM€HIAPHICTD.

®dopmMar BXigHUX JaHUX

B eaunoMy psajaky 1iie unciao N, mo ze nepesuntye 10° 3a abcosioTHOI0 BeIMYMHOIO - YUCIO
JJ18 TIEPEBIPKU.

dopmMar BUXITHUX JTAHUX

VY pasi, gkmo N He MOXKHA TOJaTH y NIyKAHOMY BursAl, BuBediTh «0 0» (6e3 jamnok).
[nakie BUBEITH J(Ba PI3HUX HIIUX dncia ¢ Ta b (depes mpobis), siKi 3a MOJyJIeM He TIOBHHHI
nepesumtysaru 10°.

KonaTpoabuuii npukaang 1
72 123

KonTposbHmit npukias 2
30375 53

IlosicHenHs1 10 MPUKJIAIiB:

V nepmmomy BapianTi Mmaemo 72 = 23 - 32, 3pepHiTh yBary, o MO:KHa GyJI0 BUBECTH Hapy «3
2» 3aMicTb napu «2 3».
V apyromy BapianTti 30375 = 3° - 5.
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Ines po3B’sa3ky 3aga4di «Omath»

Hesazkko mobaunTn, mo geske N # 1 moxua npejacrasuta y surgm N - 1V, Opgnak maa
OJINHUIIL TIe HeBipHO, a/pKe @ 1 b moBuHHI OyTn pizammu. OHaK JId OJMHAI € iHIIIH BapiaHT

S22 (—2)2
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numberone

A. mozuunia yobseHe Iuca0 CBOTO CTapiioro opara jjis rpu. A. rpa€ HACTYIIHUM YUHOM:
BOHA PO3pi3a€ YMCJIO Ha OKpeMi mudpu, Mic/Isd 90ro CTaBUTh MiXK HapaM# CyCiJIHIX 1udp abo
«+», abo K «*». A. 1r06UTH MaseHbKi (IrpaIikosi) pedi, a TOMy i B pe3yJIbTari Xoue OTpUMaTH
MiHiMaJIbHe uncsio. Bora B2Ke 3irpaJsia B Ipy i Xoue BIEBHUTHUCH, UM MiHIMAJILHUN B HEl PE3Y/IHTAT,
TOXK ITPOCHUTH Y BaC 3HAWTU IPaBUJIbHY BiJINOBIIb.

dopmMar BXigHUX JaHUX

B emunomy psinky mise mesin'emue uncio N(N < 20000).

®opmMar BXigHUX JaHUX

BupeniTh €1mHe 9uc/io - BiAMOBIIbL Ha 3a/ay.

KonaTposbanit npukiasn 1
328 | 13

KonaTposbHMit npukias 2
228 | 12

KonTpoabHuit npukjaan 3
12 [ 2

IlosicHeHHs1 1O NPUKJIAIiB:

Ycbhoro 4oTHpU BapiaHTH Jj1si KOHTPOJIBLHOTO TpukIary Nel:

e 3-2-8=48
e 3-24+8=14
e 3+2-8=19
e 3+24+8=13

3BicHo, 10 y OCTAHHLOMY BapiHATI PE3yJIbTYIOUE YUCTIO0 BUSABISIETHCA MiHIMAILHUM
J11s1 KoHTPOJIbHOTO TIpuKJIay N2 onTuMaIbHUM € BapiaHT 2 - 2 + 8.
Y TpeTboMy IPUKJIA/l ONTUMAJIBHUM € 1 - 2.
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Ines po3B’a3Ky 3aza4i «numberone»

VY BUnaAKy, KOO Y 3alUci 9UC/Ia IPUCYTHIH 3HATYIIMA HyJIb, MOXKHA Pe3y/IbTaT IepeTBO-
pUTH B HYJIb (MHOXKEHHSAM YyCix 1udp).

VY BUMa Ky, AKIIO MOBHICTIO CKJIAIAETHCSA 3 OJUHUIIb, MiHIMaIbHE YHC/I0, 0 MOYKHA OTPH-
Marty - 1.

VY iHIMX BHUIIJKaX HAM HEOOXIJIHO 3HAWTH cyMy HEOJUHUYIHUX Iudp ducia.
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2manywires

[Toku KopuCTyBaIBKI MPUCTPOT AKTUBHO T1036aBJISIFOTHCST BiJI IPOBIIHUX TEXHOJIONIH (OCTaH-
HIM 9acOM HABITh y MUTAHHIX 3apsizKaHHS MOOLILHUX IIPHCTPOIB), B CEPBEPHUX BCE e BUKO-
PUCTOBYIOTHCS JIeIeBl, HaMiifHi Ta MBUIKI 1poTstHi TexHosoril. O 1Ha 6i/1a 3 HUMH - SIKITO KiJTbKa
MIPOBO/IIB 3aILTYTAIOTHCS, 3HANTH, e AKUN MOYNHAETHCS 1 JIe 3aKIHIYEThCs TIEPETBOPIOETHCA HA
TOM IIe KBECT.

Came 3 1i€ro mpobJIeMO0 JI0 BAC 3BEPHYBCS yciMm Bimomuit cucremuuii ajgminicrparop HO.
Bin mae cxemy muTKa, y AKOMY JPOTH WIAYTh 3BEPXY JI0 HU3Y, AKUMOCH UMHOM, MOXKJIUBO,
nepernTadnch. € i rapHa HOBHHA - MIUTOK MOXKHA YIBHO PO3OUTHU CITKOIO po3mipamu N X
M canTuMeTpiB. Y TakKOMy BHIIQJIKy depe3 >KOJIHY KOMIPKY He MOKe IMPONTH Oijbllle JIBOX
aporis. Bam HeoOxinHO BigHaiiTh /I KOXKHOI'O BHXIJHOI'O JIPOTa HOro0 HOMED Cepejl BXiTHUX
(i BUXIIHUME JIDOTAMU ME Ma€MO Ha yBa3i Ti, [0 PO3TAIIIOBAHI Y CAMOMY HHU3Y IIUTKA, a IIiJ]
BXIJTHUMH - JIPOTH 3 CaMOro Bepxy). IpoTu Mu Hymepyemo 3/1iBa HAIIPABO.

dopMaT BXigHUX JaHUX

B mepmomy psiaxy samani posmipn N, M (2 < N, M < 200). Jani cuigyiors N psijkis, B
KOYKHOMY 3 KX 110 M CUMBOJIIB, IO 33JIaI0Th Mally JIPOTiB.

CuMBOJI «.» O3HAYAE, IO B JIaHi KOMIPI KOJHUX JIPOTIB He mpoxoguTh. Cumsos / O3ma-
Jae, 10 JIPIT #Jle BHU3 1 JIIBOPYY, BIJIIIOBIJIHO,
o3HavaE JIpiT, mo fije BEU3 1 npasopyd. CumBosm «(» Ta «)» 3aJAI0Th «IIEPErHH» JIPOTY, KO-
JIM BiH 3MiHIOE HapsaAMOK. Kpim Toro, e icHye cmMBOJI «X», IO O3HAYAE MEPETUH JPOTIB B
MOTOYHI KOMipIli. ['apanTyeThbcs, M0 B MEPIIOMY i OCTAHHBOMY PSJIKAX CXEeMU IIUTKA BiJICyTHI
cumBosn «X», «(», «)».

dopMaT BUXiTHUX JTAHUX

B nepmomy psjiKy BUBEIITH KiJBKICTH JIPOTIB, IO TPUCYTHI Ha cXeMi. Y JIPYTrOMY PsJIKY
JJTsT KOYKHOT'O «BUXOJLy» BUBEITH HOMED «BXOJY», IO HOMY BiJIIIOBIIAE.
KonaTpoabanit npukias 1
510 5

VWAV 13254
(XN
A
BIRNE
FARIY

IlosicHeHHs1 10 PUKJIAJIY:

(zamicTp THCAYI CITiB)
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Ines po3B’a3Ky 3a/a4di «2manywires»

Cuepirry mpoOizKUMOCSI IO MEPIIOMY PSIIKY <«CXEMH» Ta IIPOHYMEPYEMO IIPOBOJM. 3a0IHO
JI3HAEMOCS 1X KiJIBKICTb.

[Ticsig 1poro MpOiiIeMo OCTaHHIM PAIKOM. ZIKINO 3ycTpian cuMBOJI «\» ab0 «/» - 3HAUNTD,
e KiHerb TPOBOJy. Dymemo pyxaTmcs 1O TMPOBOJY JOTOPH, MOYMHAIOUM 3 YMOBHHX <«X» Ta
«y». 3amaM’gaTaeMo HaIpsMOK (B 3aJIesKHOCTI BiJl TOro, sKuii cuMmBoJ, 1e Oyie abo <«JiBO»,
abo xk «1mpaBo» ). Ilicis mporo Gyjemo JogaBaTu uu BigaiMaru 1 BiJl OTOYHOI y-KOOPJAUHATH
B 3aJIe2KHOCTI BiJl MOTOYHOrO HANpPsAMY. SIKINO HATKHYJIUCS HA CUMBOJ «(» UM «)» - 3HAYUTH,
HeoOxiHo 3MinnTH HanpsiM. CHMBOH «\», «/» Ta «X» He 3MIHIOIOTH HATIPAMKY.
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3friends

A., B. ta M. Bupimmuinm crBopuTH cBiit crapram. CyJacHUX iIHBECTOPIB CKJIAIHO 3aIliKaBUTH Hefi-
POHHUMU MepPexKaMu I OJIOKYEHHOM, TOXK 3aMiCTh IIHOT'0 XJIOMII BUPIIMIAJIA CTBOPUTH a€POIIOPT
JUTS KBJIPOKONTEPIB. JIsh IbOro MOJIOJIMKY 3HANIILIN JIUIAHKY 110013y CTO/HI (POHTAHIB PO3-
MipoMm N Ha N merpiB. BifHi cTyeHTH XKUBYTH JIUIIE HA CTUIEHJIII0, TOXK 3MYIIEH] KyITyBaTH
3eMJII0 110 OJTHOMY KBaJipaTHOMy MeTpy moMicsig. [1lo6 makcumaaibHO eeKTUBHO BUKOPH-
CTOBYBaTHU OIOJIZKET, XJIOMII CKOPHUCTAJNUCH OCTAHHIMH PO3POOKAMHU B HEHPOHHUX MEperkax Ta
nepedoadnin Mink Ha HaiOmkauit gac. [lica nporo Bonn ckjajn rpadik 3aKyIiB/Ii 3eMIi.

Ycim BiZIOMO, 10 HAUTOIOBHIIA YaCTHHA a€POIOPTY — Iie 3/1iTHa cMmyra. MikHapo/iHi cTan-
JIapTU BUMararmThb, Mo0 3/THA cMyra MaJja GopMy MpsSMOKYyTHHKA, IO Mae po3mip A Ha B.
g mosermenas poOOTU aBiajucierdepa 3/1THA cMyTa Oyse Po3MillleHa rmapaJjiebHO OJIHii 3
CTOpIH.

Ax Tisbku Oy/e o0y moBaHa 3/IiTHA CMyTa, MOXKHA IIOYMHATH HACTYITHUN payH I iIHBECTHINHN 1
3aIIPOIIYBATH MiKHAPOIHIX €KCIIEPTIiB. 1X I[IKABUTh HACTYIIHE IHTAHHS: Yepe3 CKUIbKH MiCSIB
OyJie KyIljIeHa 3eMeJIbHA JTiITHKA, JTOCTATHS JIJIs TTOOYI0BY 3JIITHROI CMYTHU. 3BiCHO, 1110 Oy /IyBaTH
CTYJIEHTaM JI03BOJIEHO JIUIIe Ha KYIJIEHUX JiJISHKAX.

[Tucaru HeftpoHH] MepeKi XJIONII HABYUIUCH, & PO3B’A3yBaTH aJTOPUTMIYHI 3a/1a4l He JTyKe,
TOMY I TPOCATH BacC JOIIOMOI'TH.

dopmMaTr BXigHUX JaHUX

B nepmomy psaky uncaa N, A, B(1 < N < 1000,1 < A, B < N - posmipu. B nacrynuux
N psanxax pisao mo N pisHEX HaTypaJbHHX uuces, KoxkHe He nepesuirye N2, Koxkne uncio
3a/a€ HOMEP MicdIlsd, y SKOMY Oy/e mpuadaHa BiamoBigHA JiIAHKA 3€MJI.

dopmMmar BUXIJTHUX JTAHUX

Busenith €anne unc/io - MiHIMAJIbHUNE HOMED MICAIS, Ha AKOMY 3 SIBUTBCS MIiCIle JIIsI 100y~
JIOBU 3JIITHOI CMYTH.

Kourpoabanii npukJian 1
223 11
313141518
2011710 16
1224817
596191
21 24 25 23 22

IlosicherHs 1O IPUKJIATY:

Ha moment 10 MiCHHH «Malla» KYIIJIECHUX 3€MEJIbHUX ,HiJIHHOK 6y,ZL€ BUIVIAAaTU HACTYITHUM

grHOM (cuMBOJI X TO3HAYAE MPUAOaH] JIUISTHKY, . - Il He TpUIOaHi):
X . )
. X X
. X X X .
X X X X

Ha 11 micami KymyeThbes JTimsHKA!

X

X X
X X
X

SRRl

X
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[Ticsist woro 3yiTHY cMyTy PO3Mipy 2X3 MOYXKHA PO3MICTUTHU JIBOMA CIIOCOOAMM.
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Ines po3B’sa3ky 3amaqi «3friends»

BacTocyemo inero GinapHoro norryky. s meBHOro MoMeHTy dacy X mepeBipuMo, YU MOKHA
PO3MICTUTH 3JITHY CMYTY Ha KYIUIEHHX JUTAHKaX. J[7g mporo 3aMiHMMO KOYKHY KJITHHKY Ha
0, gkIo BoHa Oy/e npwujdaHa Iciad X-BOro Mmicdid abo K Ha 1 y iHmomy BunaJKy. Terep
JIOCTATHBO TIEPEBIPUTH, U1 ICHY€E OMMHIIHIHA M AIpsaMOKyTHIK po3Mipy AxB. BapianTis 3poburn
e IiJia KyTa.

Acnmnrornka O(N? - logN).

[Hmra izmess 3 Takoo caMOIO aCHMMTOTHKOIO HACTYIIHA: JlaBaiiTe IMOCTABUMO Yy BiIIOBIIHICTH
no3utiii (z,y) NPAMOKYTHUK, JIBHI BepXHI KyT sIKOrO pO3MiIieHuii y Iiii mosmiii. ¥ Tako-
My pasi Hac MiKaBUTh MANpIMOKYTHUK (z.x + A — 1,y.y + B — 1), a To4Hnine MakKCUMyM
Ha OiAOPSMOKYTHUKY (TOOTO KJITHHKY, SIKa 3’SBUTHCS Hafimi3Himie). Y34BIIK 0 yBaru Toii
dakT, MO MAKCUMyM YChOTO IiIITPAMOKYTHUKA - 116 MAKCUMYM CepeJi MAaKCUMYMIB Yy KOXKHOMY
PAJIKY, MOXKEMO 3a JIOTIOMOTOI0 CTPYKTYPH JAHUX <«JI€pEeBO BIIPI3KiB» OTPUMATH PIMEHHS 32
O(NZ2logN).

+ Icnye pimennst 3a O(N?), MozkHa BULIATH Ha HBOTO Bij 5 o 10 Gamis 3i 100.
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4trees

Pobor-niposiinuk Sousanin mpusHadeHuit jiist podOTH y 0coO/MBO JApiMymBux Jiicax [losmis-
Jigd. HermoiaBHo y HbOMY 3HAHIILIN TPOOIEMY - Y JIEAKHX CUTYAIlisIX POOOT MOXKe 3a0 Ty IUTUCT
B 90THPhoX cocHax. CriBpobiTHuku jraboparopii JIIKT Bxke 3po3ymisim aaroputm, 3a SKIM PO-
60T 0OXOIUTH TEPENTKOIN: HATUKAIOUNCH Ha JIepeBo, podoT moepTae Ha 90 rpajiyciB mpaBopy,
mic/Ist 9oro fijie IpsIMOJIHIHO 70 HACTYIHOI 3ycTpidi 3 jgepeBoM (abo IOKU He Buiije 3 Jicy).

Ha :xajb, BupaB/ieHHsI ITPOTPAMHOI0 3abe31edeHH s - clIipaBa JOBroTpUBaJIa i JJopora, ToxK
rypuctuaauii Kay6 Binnwuii Bupimup 3uaiiTé yci mpobyieMHI MapIIpyTH 1 BUJIATH BiJIITOBITHI
Oporrypu 3 peKoOMeHJamigMu Typuctam. [IpobseMHIM MapripyToM Ha3BeMO 3aMKHYTY ITOCJIi-
JIOBHICTB 06X0/1y POOOTOM YOTHPBOX J€PEB, MIPU LOMY POGOT JKOJHUM YMHOM (JHI0UM 3a aaro-
PUTMOM) BHIITH 3 IIOIO MAPIIPYTY HE MOXKE.

Bawm, gk ronomy rananty llominng, mopydaerbes po3pobutu mporpamy, dgka 06 3a Maroro Jie-
peB BU3HAYM/IA O KIJIBKICTH MIPOOJIEMHUX MApIIpyTiB. MapipyTn Ha3uBaIOTHCA PI3HUMHE, SKITO
BIJIPI3HAETHCA YeTBIPKa JEPEB, 1O B

dopmMaTr BXigHUX JaHUX

B nepriomy psiziky tine dnciao N(1 < N < 1000) - kinbkicrs jgepes Ha Mami. B HacTymHIX
N psaakax KoopgauHaTu JepeB y dopmati x;y;. [Ipu 1miboMy KokHa 3 KOOPJMHAT HE IIEPEBUIILYE
10? 3a abcosoTHOoIO BesmunHOIO. 2KOIHUX JBa JilepeBa He po3Mimmenni B oguiit Touri. 2KomHmux
TpU JiepeBa He PO3MiIlleH] Ha OJIHii mpsMmiii.

dopmMar BUXITHUX JTAHUX

Busesits enumne quciio - KiabKicTh MPOOJIEMHIX MAPIIPYTiB.
KonTposbHuii mpukiaang 1

8 2
10
01
-10
0-1
22
24
42
44

KourpoJsbHuii npukJjan 2

8 6
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IlosicHeHHS 10 IPUKJIAIIB:

© ©®

® ©
@)
® O
O

[IpobaemMHui MapIIpyTH HACTYITHI:

e 3—+2—=>1—4—3

e5—>6—>8—7—5,

® O
@ (2)

O,
@O ©

[IpobsieMui MapIIpyTH HACTYITHI:
e 3—-1—-5—-T7—3,

e J—>2—5—>8—=3,

e 3>6—5—4—=3

1—-2—=-7—-8—=1,

1—-6—>7—4—1,

2—256—>8—>4—2,

12
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Ines po3B’a3ky 3ajadi «4trees»

ITo cymi, B 3a/1a4i HEOOXiTHO 3HANTU KIJBKICTH MPAMOKYTHUKIB, IKi MOYKHA TOOY/IlyBaTH Ha
TOYKaX 3 JIeTKOl MHOXKHWHI.

3rajiaemMo, 10 y TPAMOKYTHHUKY JIiaroHaji MepeTHHAIOThCA y BJACHUX IeHTpax. Kpim To-
ro, caMi JiaroHaJi MarOTh OJIHAKOBY JIOBXKUHY. 1OMY fKIIO MM XOYEMO HEPEBIPUTH, YU TOUYKH
A, B,C, D yTBOpIOIOTh HPIMOKYTHHK (CaMe y TaKOMY MOPSIJKY ), HEOOXIJIHO YChOI'O-HABCHOT'O
MePEeBPUTH, YU O/HAKOBI joBxKuHM Binpiskis AC Tta BD, a Takoxk [n cepejuna Bijnpizka AC
CHIBIIAJIA€ 3 CepeIMHOI0 Bijpizka BD. Ycboro y HacC BiIPI3KiB w Koxken Bifpizok Mu Mo-
JKEMO XapaKTepu3yBaTl TPhOMa IIJIMMH YUCJIaMU - KBaIPTATOM JIOBYKUHI Bi/Ipi3Ka Ta I10/IBOE-
HUME KOOD/JIMHATAME cepejeMHu Bijpiska. B pesynabrari HaM HEOOXi/IHO MEpPeBipUTH KiJbKiCTb
CHIBIIQ/[IHb TAKUX TPIHOK, 110 JIETKO POOUTHCS 3a JIOTIOMOT'OI0 COPTYBAHHS 1 OJTHOT'O ITPOXO/IZKEH-
H¢l 110 BIJICOPTOBAHOMY MAaCHUBY.

B pesyabrari acumnroruka O(N? - logN).

3a BUKOPHCTAHHS XeN-Tab/ImIb MOKHa JocarT acumnroruku 6insg O(N?). Ha take pimen-
Hs MOKHa BizgsecTn H5-10 momarkoBux OaJIiB.
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