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3apayva A. Xmapoyocu

Haszsa BxigHoro daiury:

Hagzsa Buxigmoro daitry:
O6MerkeHHSI BUKOPHCTAHHS Jacy:
OO6MerKeHHsI BUKOPUCTAHHST [1aM sITi:

a.in abo cTaHmapTHHE BBif
a.out abo cTaHmapTHUI BUBif
1 cexynna

256 merabaiiTis

Koszak Byc »kuBe y xmapodoci.

OCKUTbKM BiH TOYaB MPAIOBATH Oy/IiBEJBHUKOM, TO T 3aMOBHUKIB Jajid HOMY 3aBIIaHHsI
mobymyBatu n xmapodociB. OUH 3 HUX Ma€ 3HAXOIUTHCS Ha BiJICTaHI OJHOTO KiJTOoMeTpa Bij
xmapodoca Kozaka Byca, inmmit mae 6yTu Ha BiacraHi ABOX KijomerpiB, iHmmit mMae 6yTh Ha
Bifgcrani Tprox Kijmomerpis i Tak nmasmi. Bei xmapouocu (y Tomy wmeni it Kosaka Byca) marors
3HAXOJUTHCS Ha OAHIN npsmiil, mpuaomy xmapodoc Byca mae 6yTu naiutisimmm 3 ycix.

i-uil 3aMOBHHK XOdUe, 00 Horo XMapodoc MaB BHCOTY a,; moBepxiB. I[Ipore 3amoBHUKAM BCe
OJTHO, Ha fAKil BizcTaHi ixHI XMapodocu OyayTh 3HaAXOAUTHC Bij xMapodoca Byca. Tomy Koszak
MOXKe CaM BHUPIITYyBaTH, y SKOMY MOPSIAKY BiJl CBOr0 XMapodoca OyayBaTH iHITI XMapOYIOCH.

Kozak Byc xoue 3pobutn Tak, mobd BuUrs 3 oro xmapodoca 0yB skHarapimmM. Bymzemo
BBaXkaTH, IO ¢-Uil IOBEPX [IEBHOI'O XMapo4doca BUIHUI 3 XMapodoca Byca surie axmo Mixxk HUMK
HeMae IHIOro Xxmapodoca, KW MaTuMe ¢-uif moBepxX. Kozak BBakae, IO KOXKEH IOBEPX ¢-I'O
xmapodoca ma€ kpacy b;. Tomy Bin xoue, mob6 cymapHa Kpaca BCiX TOBEpXiB, sIKi BiH 6GauuTnmMe
31 cBOro xmapodoca, 6ysia MaKCHMAaJIbHO MOXKJIHBOIO.
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IIpuknan misa n = 4.

Ha manronky 300pazkeno nmpukian mist n = 4. Ha Bigcrani ogaoro ximomerpa mobymyBasin
JIBOITIOBEPXOBUI XMapodvoc 3 Kpacoio 4. Jlasi ogHonoBepxoBuii 3 Kpacor 2. laJi TpunoBepxoBuit
3 kpacoo 1. Hapemrri ocranniM moOy/ryBajm XMapodoC BHCOTOIO 4 IOBEpXH Ta Kpacowo 3. 3
xMapodoca Byca BuHO Jstriiie 06uBa IOBEPXHU MEPIITOTO XMAPOUIO0Ca, TPETiit TOBEPX TPETHOTO Ta
9eTBEPTHH [MOBEPX YETBEPTOIO XMAapPOIOCiB. BiAoBiIHO paxyeMo cyMapHy Kpacy IUX ITOBEPXiB:
444+ 14 3 =12. 3BepHirs yBary, 110 1e Moxke 6yTH He ONTHMAJILHUM ITOPSIKOM II00Y/I0BH.

JlomoMoxKiTh floMy 3HAHTH MaKCHUMAaJIbHO MOXKJIUBY KDPAacy.

dopmaT BXigHUX AaHux
Tlepumii psimok Micturhb oxue mije guciao n (1 < n < 105) — KIJIbKICTh XMapoO4ocCiB, sKIi
oTpibHO OOy IyBaTH.

Jlpyruit psagoK MICTUTD 1 IUIAX 9HACET A1, A2, .- .,an (1 < a; < 1()9) — BUCOTH XMapPOUOCIB.

Tperiit pamox MictuTs n mimux wmced bi, ba, ..., b, (1 < b; < 10°) — xpacoru moBepxiB y

XMapo4vocax.

dopmaT BuUXigHUX gaHux

BuseiTh oHe 11iyie 9uCI0 — MaKCUMAJIbHO MOYKJIMBY CyMapHY Kpacy.

Mpuknagn
a.in abo cTaHmapTHuU BBif a.out abo cTaHZapTHWA BUBiZ
4 14
2134
4213
6 51
1103982
832456

OujiHtoBaHHS

1. (10 6aniB) 1 < n < 10,1 < a; < 10,1 < b; < 10;

2. (27 GamiB) 1 <n < 10% 1 <a; <10%,1 < b; < 10%;
3. (25 6amis) 1 <n <10%1 < a; < 10%,1 < b; < 10°%;
4. (38 6amniB) 6€3 TOJATKOBAX OOMEKEHbD.

3apaya B. LLlaxose none

Hassa Bxinnoro daiiry:

Hassa Buxigmoro daitry:
O6MerKeHHsI BAKOPUCTAHHS Yacy:
OO6MeXKeHHsT BUKOPUCTAHHS ITaM’sITi:

b.in abo cTammapTHuU# BBif
b.out abo crammapTHuUi BuBif
1 cexynma

256 merabaiiTiB

ITannouka AHHOYKa HEMIOJABHO MOTpanuia Ha cruisbeciay B IT-kommanito. Ha wiit criis6ecii
1 nanm dyorce yixasy 3adayy:

JiBumHi naHa IJIOMKMHA, IMOJIIJIEHa Ha OJMHUYHI KBajipaTru. ToOTo Taki, 1o KOXKHa IXHA CTO-
pona sopisuioe 1. IIpu yomy KoxkHMT KBagpaT nodapbosanuii abo y Ginuit, abo y YopHUil KOIip.

Haszsemo miomuHy 1maxoBoo 3 napaMerpamMu 7 i m, SKIIO0 BOHA CKJIAJAETHCS 3 IPIMOKYT-
HUKIB, 1[0 MAIOTh 7 OJUHUIIL Y BUCOTY Ta 1M OJWHUIL y MUPUHY. TaKoXK BCi Il TPSIMOKYTHUKA
MarTh OyTn modapboBaHi abo y 6immit Kostip, abo y dopHuit. [Ipu gomy koxkeH 6wt mpsimo-
KyTHUK MEXKY€ JIUIIE 3 YOPHUMU Ta HABIAKU — KOXKEH YOPHUIM MEXKY€ TIIbKU 3 OLImMMu.

Hanpukiaz, HACTYIHI IUIOMMHN € MIaXOBUMH 3 mapaMerpamu 2 1 3 (cuHiM 306parkeHo Bici
KOOD/IHAT):
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Koxxen 3 macrynumx Kk pgajgkiB Micturh 1m0 TpH il uMcaa T,  Yi, C;
(1 < zi,y: < 10°0 < & < 1) — xoopamHaTH Ta KOJIp KBaJapaTy. 3ayBaykTe, IO KOOpP-
JUHATH TOYOK MOXKYTh IOBTOPIOBATHUCH.

dopmaT BuUXigHUX gaHnx

BusesiTh ofue 11ijie 9MCI0 — KUIBKICTh PI3HUX MTaXOBUX ILIONIUH 3 ITapaMeTpaMu 1 i m, aKi
MIXOASTD il 3a/1aH1 OOMEIKEHHSI.

Mpuknagn

b.in abo cTaHmapTHuUH BBif b.out abo cTaHmapTHuU BUBifZ
4 0 1
0
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Sk BU BKe MOIVIM HOMITHTH, Jy2Ke YaCTO IIAXOBHUX ILIOIIMH 3 IapaMeTpamu n i m OyBae
quMatIo. 3aja4a MoJjsira€ B TOMY, o0 CKa3aTH, CKIIbKA TakuX €. Hi-i-i-i, ue Hadmo seexo.

Amnouni Takox magm k KBaapaTiB Ha il IIOmmHI Ta ixHI Koabopu. IlaHouka mae 3Ha-
TH KUIBKICTH IIAXOBUX IJIONIMH 3 IIapaMeTpaMH 7b 1 M TaKWuX, IO KBaJIpaTU 3 BiIIOBILIHUMUI
KOOPIWHATAMU MalOTh 3a1aHi Koabopu. JlomoMoxiTh Tit 3poburtu 1ie!

Binem dhopmanbrao, Bam gmano k Tpifiok wmcen: i, yi, Ci, m€ (i, y;) — KOODJUHATH JIBOTO
HIDKHBOTO KPalo KBaJpaTa, a ¢; nopiBHIOE 0, AKIO 1eil KBaapar Mmae OyTu nmodapOoBaHuii y
JOpHUil KOJIp, 1 JopiBHIOE 1, SIKIO Ieil KBajpar Mae 6yTu nmodapbosanuii y Ginuit kosip. Ilo-
TPIOHO BUBECTH KiJIBKICTH PI3HUX IMAXOBUX IJIONIMH 3 ITapaMeTpPaMu N i m, sKi MiAXOIsaTh i
i oOMexkeHHs1. /IBi MIaxoBi MJIOIIMHNA BBAXKAIOTHCS PISHUMH, SIKIIO iICHYE XOY OJIUH KBaJIPAT, 110
nodapboBaHUit y pi3HI KOJBOPU HA [UX IJIOIMIMHAX.

Mpumitka
3iBa 306parkeHHsI €IMHOI TIJIONINHMY, sTKa IMIXOIUTH il OOMEXKeHHsT MpUKIamy 1.

CupaBa — offHa 3 MOXKJIMBUAX 8 ILIOIIMH, SKi 3a/I0BOJIbHAIOTH YMOBU IIPUKJIAILY 2.

(CuniM mo3HAUEHO OCI KOOPJAMHAT, CBITJIO-CIPUM — KBaJIDATHKH, sIKi 32 YMOBOK MalOTh OyTH
GlMMu, TEMHO-CIpUM — KBAJPATHKH, AKI 38 yMOBOIO MAIOTh OYTH YOPHUMH).

dopmaT BXigHUX gaHux
Ilepumit psaok MicTuTh woTupm wim wmena n, m, k, g (1 < k < 10°, 1 < n,m < 10°,
0 < g < 4) — BHCOTA KOXKHOI'O IPSIMOKYTHUKA, IIMPHHA KOKHOI'O NMPSMOKYTHHKA, KiJIbKICTH

BiIOMUX TOYOK Ta HOMED OJIOKY.
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OujiHoBaHHS
e (17 6anis): 1 <

(24 6amm): 1 < n,m, k < 100;

e (31 6an): 1 <n-m<10°,1 < k< 10%
(

n,m, Ti, Yi, k < 100;

28 GauiiB): 6e3 JOIATKOBUX OOMEXKEHb.

3apava C. Brapgaiite konip

OO6MerKeHHsI BUKOPUCTAHHSI Jacy:
OOMezKeHHsT BUKOPUCTAHHST ITaM’sITi:

1 cexynna
256 merabaitTiB

Hano n KyJbOK, TPpOHyMepoBaHUX Bif 1 1o n. Y KOXKHOI KyJIbKH € CBill KOJIp, AKWA BaM
HeBioMmuit. Beboro € k pisHMX KOJIBOPIB.

By moxkere 3a 07MH 3anUT IOAMBUTHCH HA KYJIbKY Ta Ji3HATHUCH KIJIBKICTh KYJIBOK TaKOI'O
CaMoTro KOJIbODY, AKi BU Bxke Gaamin (BKIOYHO 3 1i€i). CaM KOJip KyJbKH 38 TAKOTO 3aIUTY
BU HE Ji3HAETECh. BChOro Takuii 3ammT MOKHA pobuTH He OibIne ¢ pasiB.

BawMm norpibno 3naiiTn Takuii MacuB colors 3 n eJIeMeHTiB, Jie KOXKeH eJIEMEHT — IIijie IUCJIO
Bix 1 no k rakwuii, mo colors[i] = colors[j] Toai # TibKK TOAL, KOJM KYJIbKYU 3 HOMEPAMH § Ta j
OJTHAKOBOT'O KOJIBODY.

MpoTokon B3aemog,il
Bawm morpibuo peasizyBatn ogHy QyHKIIIO:

array of integers solve(integer n, integer g)

® 7N — KIJTBKICTb KYJIBOK.
e g — HOMep OJIOKA.

® I (byHKLIiH Ma€ 1moBepTaTu MaCuB LLi.HI/IX quceJs — KOJIbOPpU KYJIbOK.

Bu moxkere BUKOpHCTOBYBaTH (DYHKITIO:

integer getColorCount(integer index)

e indexr — HO3WUIlisI KyJIbKH, HA SIKYy MU JUBUMOCDH, 1 < index < n.

e 1151 DYHKILiSI IOBEPTAE OZHE IIiJIe THCJIO — CKIIBKY KYJIHOK TAKOI'O KOJIBLOPY BU BKe OATHIIN.

ApxiB 3 ycima daiitamu grader Ta problem MoXKHa 3aBAHTAXKATH 32 TOCUJIAHHIM
http://c.o0i.in.ua/u0i2020/k3g0sv2zhhqf

®opmaT BXigHUX AaHux

Iepumii psgok micrurs 9oTwpy i gucaa n, k, cta g (1 < k < n < 104) — KUJIBKICTB
KYJIBOK, KiJIbKICTb KOJIbOPIiB, MaKCUMaJIbHA KLJIBKICTh 3alUTiB Ta HOMep 6Ji0Ka BiamosigHo. O6-
MEXKEHHSI Ha C JIUBITHCS HUXKYIE.

HacTynauii psamok MICTATB 1 IIJIAX 9UCET A1, A2, - - ., an (1 < a; < k) — KOIBOPU KYJIBOK.

dopmaT BuxigHUX gaHux

Y mepriomy psinky Oyie BuBemeHO «0K», SIKIO HE CTAJIOCS YKOMHOI MOMUJIKH TIiJ] 9acC BUKO-
HAHHS 3aIUTIB.

Y apyromy psiaky Oyjie BUBEIEHO KiJIbKICTh Oreparriii.

Y TperboMy psiiKy Oyze BHBEIEHO 1 duces colors;.

Mpuknapg,
Bxinmui mami Buxinmui mami
5 3 100 O 0K
21213 25
12123
Mpumitka

Hexaitin=5,k=3,¢c=100maa=1[2121 3].

fxmo Bu moguBminca Ha 1 KyJabKy, TO oTpuMaeTe 3HadeHHs 1. ko noguBuTecs 3u0By Ha 1
KYJbKY, TO 3HaUYeHHs OyJie 2. Tenep AKIO NOAUMBATHACA Ha 2 KyJIbKY, TO 3Ha4YeHHs Oye 1. [lorim
Ha 3 KylIbKy — orpumyeMo 3. Ha 4 xynbpky — orpumyemo 2. Ha 5 KynbKy — orpumyemo 1.

Hicss nporo moxkHa nosepuy T Macus [2 3 2 3 1]. I Binnosins Gy/e NpaBUILHOIO.

OujiHtoBaHHA
1. (7 6aniB) n < 104 k=n—1;,¢=5-10* € nsi KYJIBKI OJIHAKOBOI'O KOJILOPY, & PEeIITa
KYJIBOK PI3HUX KOJIHOPIB;
(7 6amis) n < 10*; k= 2; ¢ = 5- 10%;
(10 Gamis) n < 500; k < n; ¢ = 3 - 10°;
(14 Gamis) n < 10%; k < 10; ¢ = 3 - 10°;
(15 Gani) n < 10%; k < n; ¢ = 2-10%; jyu1st KO2KHOTO KOJIbOpy Bif 1 710 k KiIbKIiCTh KyJIboK
[IBOT'O KOJIBOPY Pi3HA; KOXKEH KOJIP TPAILISE€ThCS IIPUHANMHI OUH Pas;
6. (mo 47 6auiB) n < 10% k< n;e=4-105

Ol N

e 7 GaJiiB, SIKIIO BU BHKOpUCTacTe He Ginbme 4 - 10° 3amuris;
e 17 GauiB, sIKIO BU BHKOpHCTacTe He Gutbime 10° 3amuris;
e 32 GaJy, SIKIO BH BUKOpHCTacTe He Glibie 6 - 10° 3amuTis;

e 47 Gauis, AKINO B BEKOpUCTacTe He Ginbme 3 - 10° 3ammTis;

3apayva D. 3meHweHHst macuBy

Hassa Bxigmoro daitry:

Hagzsa Buxigmoro daity:
OG6MerKeHHsI BAKOPUCTaHHSI 4acy:
OOMezKeHHsT BUKOPUCTAHHST TTaM’sITi:

d.in abo cTaHmapTHu# BBif
d.out abo cTaHZApTHWUH BUBiZ
5 CeKyHJT
512 merabaiiTis

Jano MacuB a, KU CKJIAJAETHLCS 3 N LIJINX YHuCeJl. 3a OIHY ONEPAIiio MOXKHA BUOPATH
nosuwio ¢ (1 < 4 < n), 3MEHIUTH a; HA k Ta 30LIbIINTH 3HAYEHHS BCIX IHIINX €JIEMEHTIB aj
(1<j<n,i#j) mat.

SuaiiziTh MiHIMaJIbHY KiIbKICTH omnepariiif, 3a sKy MOXKHa 3pobuTu Tak, 1mob Bci ejgemeH-
TH MacCHBY CTJIM MEHIINMH a0 piBHUME Hy/0 (TOGTO HeJORATHUMIE), a0 IOBIIOMTE, IO Ie
3pOOUTHU HEMOKJIUBO.

MdopmaT BxigHUX AaHnx

Iepumit psagok micrurs Tpu mim wmera n, k, t (1 < n < 10%, 0 < k,t < 10°) — mosxumy
MACHUBY Ta ITapaMeTPU OIEePAaIliii.

Jpyruit psaoK MICTATB n IIUX YuCesN a1, dsz, .. .
“IeHHSI €JIEMEHTIB MaCUBY.

, A, (—1018 <a; < 109) — II0YaTKOBI 3Ha-
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®opmaT BUXigHUX gaHux
BuseniTs omne nise gucio ¢ — mMiHiMaJIbHY KUIBKICTH OIepariiif, 3a siKky MOXKHa 3pOOUTH TaK,
06 BCi €JTEMEHTU MACUBY CTAJIM MEHITUMY ab0 PIBHUMEI HYJIIO. KIMO 1€ 3poObuTH HEMOYKJIIUBO,
TO BUBEIITHL —1.
Axio 1e 3podbuTH MOXKJIUBO, TO BUBEMITH N IIJINX YUCET Cni; (1 <1< n), dK1 IO3HAYAIOTH
KIJIbKICTB omepariiif, siki OyJin BUKOHAHI HAJ| €JIEMEHTOM 3 1HIEKCOM i. 3BEPHITH yBary, Imo Mae
n

BUKOHYBATHUCA PIBHICTBH Y . cnt; = c.
i=1

Mpuknagn
d.in abo cTammapTHHE BBiz d.out abo cTammapTHWE BHUBip
410 1 4
259 -4 1120
5 1 100 10
-1000 -1000 10 -1000 -1000 001000
211 -1
10
OujiHtoBaHHSA
1. (3 6amm) t = 0;
2. (5 6amm) 1 < n < 300,0 < |a;| < 300,0 <t < 10%
3. (8 Gaxi) 1 < n < 3000,0 < |as] <3000,0 <t < 106;
4. (9 Gamis) 1 < n < 10%,1 < a; <10°,0 <t < 10%
5. (5 6ams) 1 <n < 10%,1 < a; < 10°%
6. (13 Ganie) 1 < n < 10%,1 < a; < 10%
7. (8 Ganis) 1 < a; < 10%;
8. (9 Gamis) 1 <n < 10%,0 <t < 10%;
9. (56amiB) 1 <n< 10%;
10. (14 6axis) 1 < n < 10%;
11. (21 6au) 6e3 1OAATKOBUX OOMEXKEHb.
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