BceykpaiHcbka onimniaga 3 indpopmaTtuku 2021-2022, Il etan, | Typ
19 obnacTeii Ta micto Kuis, 5 nrotoro 2022

3apada A. KcoHa Ta onimniaga

Haszga Bxigaoro daitry: standard input
Hazga Buximgnoro daity: standard output
JlimiT gacy: 1 second

JliMiT BUKOpUMCTaHHS 11aM’siTi: 256 megabytes

Pesysvmamu orimniadu moorcna 6yde 3HATMU NICAS OATMNIGOU 30 NOCUAGHHAM O1.1N.UA

Kcons 3i cBoiM KJtacoM mpuiIinia Ha OJIIMITIa Ly 3a t XBUJIWH JI0 TOYATKY OJiMIIian. depe3 KapaHTHHHI
0OMesKeHHSI, OPTaHIi3aTOPHU IMyCKAOTh B ayJIUTOPil yUHIB 110 m 0ci® KOXKHI W XBUJINH.

[HmmMu ciroBaMu, ™M y9HIB TPOUWIYTh Ha OJIIMIT/LY PiBHO 3a ¢ XBUJWH JI0 MTOYATKY ojiMmiajan. [
M YUHIB TPOHIyTh 3a { — w XBUWJIMH 0 NOYATKY. [HIMN m y4HIB IPOiayTh 3a { — 2w XBUJIUH JI0 IIOYATKY,
i Tak jasi. Yani MOXKyTh 3aiiTi HaBiTh 3a 0 XBUIMH 710 MOYATKy (TOOTO KOJIM OJMITiaa ITOYNHAETHCH).
IIpore yuni HE MOXKYTh 3aXOJUTH IICJd TOTO, IK OJIMIIIa a MOYHETHCH.

Beboro y kiaci (pasom 3 Kconew) n yunis. CkibKu y9IHIB BCTUTHYTH 3aiiTu B ayUTOPil JI0 IOYaTKY
oiMmiaan?

dopmaT BXigHUX AaHUX
[Mepmmit psigok MicTuTh 9oTHpH 1 ucaa n, m, w,t (1 < n,m,w,t < 1000).
dopmaT BUXiAHUX JaHNX

Busemits omme uncio — KiJbKiCTh YUHIB, sIKi BCTUTHYTDH Ha OJIIMITIa LY.

MNpuknagn
standard input standard output
52314 4
6 324 6
10 3 3 6 9
3ayBa>keHHsi

KowmenTap mo mepimoro mpuk/iamiy:

e 3a 4 XBWIMHHE JI0 [TOYATKY I'PYIIa 3 JBOX YYHIB IPOXO/UTH HA OJIIMIIiaLy.
e 3a 3 XBWIMHE TPOE YUHIB, [0 3AJIUNIAINCH, I€KAIOTh.

e 3a 2 XBWIMHE TPOE YUHIB, [0 3AJIANINAINACH, I€KAOTh.

e 3a 1 xBuMHE rpyna 3 I1e JIBOX YUHIB IIPOXOJIUTH HA OJIIMITIaLy.

e 3a 0 XBWJIMH OJUH yd4eHb, IO 3auimuBcst, dekae. OCKUIbKM Yac 3aKiHYMBCS, TO BCTHUIJIO IPONTH
JIVIIIE YeTBepO YIHIB.

KowmenTap 10 Apyroro nmpukiamLy:

e 3a 4 XBUJIMHU JIO TIOYATKY OJIMIINaJM IPyla 3 TPhOX YUHIB IPOXOJIUTH HA, OJIMINALY.
e 3a 3 XBWIMHH TPOE YUHIB, [0 3AJUANININACH, Y€KAIOTh.

e 3a 2 XBUJIMHY Ipylla 3 Ie TPhOX YUHIB MOXKEe IPOXOAUThb Ha ojimmiany. OcCKijibKu Oljbllle yJHIB
HeMa€, TO BCTUIVIM 3aiiTu BCl 6 y4HIB.

KowmenTap mo TpeThoro npukiay:

e 3a 6 XBWIMH JI0 [TOYATKY OJIMIIAINA I'PyIa 3 TPhOX YUHIB IPOXOJAUTH HA OJIMIIaLY.

e 3a 4 XBWIMHE CEMEPO YUHIB, 10 3aJUIIIINCEH, T€KAIOTh.
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3a 3 XBUIMHE TPy 3 e TPhOX YUHIB MOYKE TPOXOIUTH Ha OJIIMITIaTY.
Ba 1 XBUJIMHY YOTHUPHU YUHI, IO 3aJUNIUINCH, YEKAIOTh.
3a 0 XBUJIMH I'PyIa 3 TPhOX YUYHIB 3aXOJIUTL Ha OJIIMIIaLy.

Yac Budepnano, ToMy 3ainuio 9 yJHis.
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3apayva B. KcoHa Ta andpaBiTHe KOO

Hazsa BxigHoro daiiry: standard input
Hazsa Buxinnoro daitry: standard output
JlimiT wacy: 1 second

JIiMIT BUKOPHUCTAHHS ITaM’ sTi: 256 megabytes

Kcons BuBuae anrumificbkuit andasit. Bona BBaxkae psjoK anpaBiTHEM, SKINO BCi JiTepu B HHOMY —
[TOCJTiJIOBHI B aJichaBiTi.

Hanpuknan, psaiaku «abes, «xy», «fg» — andasirni, a «adef», «zxcy, «zab» — Hi.

Y KcoHi € Koj10, Ha sikoMy Hamucani jitepu. KcoHst xoue 3HaiiT Ha 1bOMY KOJIi HaiioBmmit ajidabiT-
HUI PAJIOK 1 cKa3aTu Horo JIOBXKUHY.

Psanok HaJie2KuTh KOJIy, SIKIIO BCi HOTNO CUMBOJIM CYCiJIHI B KOJIi. ¥ KOJIi CYCIJTHI CHMBOJIH ITiJ] HOMEpaMu
lTa2,2T1a3,...,n—1T1an,nrtal. Hanpuknam, psaok «abcy» HalIeKUTb KOy «bcday, a paaoK «bdas
— He HaJIEeXKUTh.

dopmaT BXIiAHNX AaHUX

[Meprmit psiok micturh ogue 1ite yuciao n (1 < n < 104) — JIOBXKHHAa KOJIa.
Jpyruit psiioK MiCTUTEH OAWH PSAOK 3 MAJEHbKUX JIATUHCHKHUX JITEp JOBKUHOIO 7 — KOJIO 3 JIITEPAMHU.

dopmaT BUXigHNX AaHuX
Busenito omme qucio — J0BXKUHY HANIOBIIOTO aJI(PaBITHOTO PAJIKA, STKU HAJIEXKUTH KOJIY.

CucTtema oujiHKN

60 6ayiiB OTpUMAIOTH PillleHHSs, sIKi TPABUJILHO MPAIIOIOTH Y BUIIAJKY, AKIIO HAKIOBINN ajidaBiTHAN
PSJIOK HAJIEZKUTDH CaMe PSJIKY 3 BXIJIHUX JaHUX, & He KOJIY.

MNpuknagn

standard input standard output
4 4
bcda

5 1
edcba

8 4
bcmnopza

3ayBa>keHHs1

KomenTap o mepimioro tecty:

Psok «abcdy» migxomuts (ingekcu 4, 1, 2, 3 cycigni) 1 BiH HafigoBmii.
Kowmenrap o jipyroro tecty:

Cepen ycix aydaBITHUX PAJKIB 3 OIHIET JIiTEpH, PAJSOK «a» — HaRMEHIIIHIA.
KowmenTap 10 Tpernoro Tecry:

Cepen anndaBiTHUX PsJIKIB, PSIJOK «MNOP» — HANTOBIINIA.

Bech anrmificekuit aadaBiT B OOUH PSIIOK:
«abcdefghijklmnopqrstuvwxyz».
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3apava C. KcoHsa Ta gBokonbopoBa dirypa

Hazsa BxigHoro daiiry: standard input
Hazsa Buxinnoro daitry: standard output
JlimiT wacy: 1 second

JIiMIT BUKOPHUCTAHHS ITaM’ sTi: 256 megabytes

Kconi Ha nenp HapomKeHHS MOJAPYBaIU HECKIHUEHHY IAXOBY JIOIIKY, B SKifl KOXKHA KJITHHKA IIO-
dapboBana B dopHuii abo 6iiit kKosrip. Bona xoue Bupizatu 3 Hel 3B’si3HY dirypy, aje Taky, mod B Hii
6ys10 piBHO b wopHUX KiiTHHOK piBHO i w Oinmx. Dirypa ne 060B’s13KOBO Mae OyTH MOBHICTIO 3alIOBHEHA,
ajie Ma€ OyTH 3B’s3HOIO.

IIpukian dirypu, mo migxonutsb. Hemae 3naxenHs, M0 cepeins KJIITHHKA He3anoBHeHa. ['ooBHe, 1100 dirypa
Oys1a 3B’s13HO0. Y 11i€l dirypu 4oTupu 6LI KIITUHM, & TAKOXK YOTUPHU YOPHI KJITHUHU.

ITpuksan dirypu, mo He miaxoauTh, 60 BOHA He 3B s3HA.

Homnomoxits Kconi 3uaiitn 0yab-sKy Taky dirypy, abo ckaxKiTh mo 11 He icHye.

dopmaT BXiAHUX OaHUX

[Meprumit psiyiok MicTuTh jaBa i guciaa w ta b (0 < w, b < 100) — kigbKicTh 6iMX 1 YOPHUX KIITHHOK
BIJITIOBiJTHO.

dopmaT BUXigHNX AaHUX

KMo po3B’a3Ky He iCHy€, BUBEIITH €auHe Inucao —1.

[nakie, y nepmiomy psijiky BUBeAiTh JBa il unciaa n, m (1 < n,m < 250) — po3mipu npsiMOKYTHHUKA,
B KUl BXOAUTDH IyKaHa ¢irypa. MoxxHa mokazaTn, 1Mo sSKIIO pillleHHsI iCHY€, TO iCHY€ PO3B’sI30K, SIKUi
BKJIAJIAETHCS B 11l OOMEXKEHHSI.

Jaai BuBemiTH N PSAAKIB MO M CHMBOJIB KOXKHUM — onuc (pirypu. AKINO KIITHHKA TPsIMOKYTHHKA
[IOPOXKHS BUBE/IITH «.», SKIIO I KJITHHKA Oijla — «W», KO 90pHa — «B».

Qirypa, oTpuMaHa B BULVISI/I [THOTO MPSIMOKYTHUKA Ma€ OyTH 3B’sI3HOIO, MiCTUTHU PIBHO w O1IUX KJITH-
HOK 1 piBHO b 4opHEX 1 6yTH 3aMaJBLOBAHOIO B IIIAXOBOMY MOPSJIKY (CYCIIHIMU 3 GLI0I0 KIITHHKOK MAIOTh
6yTu Jivie OPOXKHI Ta YOPHI, & 3 YOPHOK — MOPOXKHI Ta OLiIl).

CucTtema oLiHKN

Pimenns, sixi mpaBubHO MPAIIOBATUMYTD /Uit w = b, orpuMaioTh npuHaiivai 30 6asris.
Pimenns, siki npaBuibHO nparoBaTuMyTh it max(w,b) < 2 - min(w, b), orpumatoTh npuHaiivmui 60
GaJtiB.

Cropivka 4 3 9
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Mpuknagn
standard input standard output
22 35
BWBW
3 4 37
BWBWBWB
3 100 -1
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3apgava D. KcoHsa Ta rpad

Hazsa BxigHoro daiiry: standard input
Hazsa Buxinnoro daitry: standard output
JlimiT wacy: 2 seconds

JIiMIT BUKOPHUCTAHHS ITaM’ sTi: 256 megabytes

Micro KcoHi cKIa1a€ThCSA 3 N IEPEXPECTD, 3’ €IHAHNX MizK CODOI0 N JTBOCTOPOHHIMHU JTOPOTAMM.

[Tepexpectst mporymepoBami Big 1 10 n. Jloporn Takoxk npoHyMepoBati Bif 1 10 n. i-Ta gopora 3’e1Hye
[IepexpecTsi 3 HOMEPOM @; 3 MEPEXPECTIM 3 HOMEPOM b; 1 Mae HOBXKUHY C;.

Bimomo, 1110 Bijt KOYXKHOTO IepexpecTst MOXKHA JTOOPATHUCH IO KOKHOTO 1HITIOI0, BAKOPUCTOBYIOUH HASBHI
noporu. Mixk KOXKHUMH JIBOMAa IiepexpecTamu € ne Oinbie onmiel moporu. Hemae moporu, ska Bene 3
IepexpecTsl B HbOTO K.

Hasgemo Bizcranuio dist(z,y) TOBKUHY HAHKOPOTIIOrO MIJISIXY MiXK [IEPEXPecTsMU & 1 y.

Kconsi xoue 3maiiTu nBa mepexpectss u,v B MicTi, Taki, mo dist(u,v) — MaKCHMAaJbHHUN cepefi ycix
MOXJIUBUX U, V.

dopmaT BXiAHNX AaHUX

[Mepmii psiziok MicTuTh ABa 1 uncaa n i g (3 < n < 200000, 0 < g < 5) — KUIbKICTD IIepexpecThb y
MiCTi Ta HOMEp I'pyIX BiAIOBIIHO.

KoxkeH 3 HACTYIHUX N PsZIKIB MICTUTH IO TPU iyt ducia a;, by, ¢; (1 < aj,by <n, 1 < ¢ < 109).

lapaHTyeThCsI, M0 3 KOXKHOTO IepPeXpecTsi MOXKHA, JICTATHUCS 10 KOYKHOI'O, KOPUCTYIOUHNCH JOPOTaMH.

lapanTyeTnbest, 110 HEMAE JIOPOTHU 3 IIepexpecTs B cebe.

lapanTyeTnbest, M0 MiXK IBOMAa IT€pEXPeCTsMHU He Oiblle OmHiel TOpOrd.

dopmaT BUXIigHNX AaHUX

Busesiith Haiibiabie suadenns dist(u,v) mo yciM napam nepexpectb i, v.

Cucrtema oLiHKN

22 6asm): rpad Mae BUIIAJ] OJHOTO IUKILY.

17 6auais): n < 200.

-
- (
3. (24 Gaum): 1OBXKMUHA KOXKHOIO UKy B rpadi He Glibie 1000.
. (9 GauiB): ¢; = 1.

-

28 GastiB): 6e3 JIOMATKOBUX OOMEIKEHb.

lMNpuknap

standard input standard output
40 6
121
132
233
243

3ayBa>keHHs

KoMmenTap J10 1epInoro npukiaia.
dz’st(l 2) = 1
dzst

2
dzst(3,4) =6

Otxe, Mmakcumasbuuii dist(u, v) = 6.

CropiHka 6 3 9
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3apava E. KcoHsa Tta gepeso

Haszga BxigHoro gaiiry: standard input
HazBa Buximnoro daiiy: standard output
JIimiT wacy: 5 seconds

JIiMiT BUKOpUCTAHHS ITaM’ sTi: 256 megabytes

YV Kconi € xkopeneBe jiepeBo 3 1 BEPIIUH 3 KOPEHEM Yy BepinuHi 1, jie Ha KOXKHIill BEpPIIWHI 3aIuCAHO
qucsio. Ha ¢-if BepimHi 3am1caHo 9uciio a;.

Haramaemo, 1o nepeBoM Ha3uBaeThCd 3B’ s3Hui rpad 6e3 nukiais. KopeHeBuM JepeBoM HA3UBAETHCS
JIEPEBO, B SIKOMY BHOpaHa OJ[Ha BEPIIUHA — KOPiHb.

[Ipenkom BeprmHE ¥ B KOPEHEBOMY JIE€PEBi HA3UBAIOTH YCi BEPIIWHE, Ki JIEXKATh Ha MIISXY BiJl v 70
KOpeHsT KpiM camol Beprunu v. [ligmepeBoM BepIimuyn v HA3WBAIOTH MHOXKUHY BCIX BEPINWH, IS SKUX U
€ TIPEJIKOM 1 CaMy BEpIIUHY 0.

XOR cymoro muOKuHE S = (U1, U2, U3, . . ., Uk) HABUBAETHCS IUCIIO U] D ug D uz O -+ D ug, je O —
orepanis mobiTOBOI BUKJ/IIOYHOI Ju3 IOHKIIII, fKa II03HAYAEThCA AK «XOr» B MoBl Pascal 1 «>> B MoBax
C+-+/Java/Python.

st muoxkunan duces S posryistaemo MHOXKUHY XOR-cym ycix moxkauBux mipmuoxus S. Hazsemo 1110
muokuny F(5).

Hpyr Kconi nocriiiHo nurae B Hel nuTaHHs — "SIKINO PO3IVISHYTH MHOXKHMHY BCIX UHCE], 3AIIMCAHIX B
nijepesi Beprman v (Hazsemo 11 Uy), To sike uncio B Muoxkuti F(U,) 6yue k-e 3a 3pocranusm?". To6ro,
SIKITO B3ITH BCl YUCIa 3 MijjiepeBa Bepiiuan v, pos3risayTu Bci XOR-cyMu iX MmMiIMHOXKUH, TO sIKe UUCJIO
B oTpuMaHiii MHOKuUHI Oyje Ha k-My wmicri 3a 3pocrannsiM? ko takoro umcsa wemae (k > |F(U,)|),
to Kconst Bignosinae unciom —1. 3sepuirs yBary, mo F(U,) — MHOXKuHA, a He MyJIbTUMHOXKMHA. T0o0TO,
SKIIO OJIHE YUCJIO 3YCTPIUAEThCS KiJIbKA pa3iB, TO HOro moTpiOHO BpaxoBYyBaTHU JIUIIE OJUH Pas.

Takox, inoai apyr Kconi nmpocuts 11 3MiHUTH OfHE 3 YUCEN B JIEPEBi.

dopmaT BXiAHNX AaHUX

[Teprumit psitoxk MicTuTs jBa it qucaan, g (2 < n < 5- 104, 0< g < 7) — KIJIBKICTH BEPIIMH B JIEPEBI
Ta HOMEp I'PYIIN.

Koxen 3 HacTynuux n — 1 psiikiB MictuTh 1o jasa i dnciaa x4, y; (1 < x4, y; < n). e osnavae, mo
B JiepeBi IpoBeIeHO pebpo MiK BepIIMHAME T; 1 ¥;. l'apaHTyeTbes, o rpad — aepeso.

HacTymauil psoK MiCTUTB 1 MIIHX 9HCET a1, a9, - - -, apn (0 < a; < 22Y) — MacuB a movaTKOBHEX UHCeN
Ha BePIIUHAX JlepeBa.

Hacrynuuit psijgok micrutsb ogne 1iie quciao ¢ (1 < g <5+ 104) — KIiJIBKICTH 3alIlUTiB.

Koxken 3 HacTyHUX ¢ PSAJIKIB OIMUCY€E OJUH 3aINT.

Banutu Ha 3MiHy uncia B jgepesi MaoTh Burisig 1 z; v (1 < 2 < n, 0 <y < 220). Takuit 3amuT
o3HadYae, MO Tenep Ha T;-ii BEPIINHI 3aIUCaHO YUCJIO ;.

Banuru iHmoro Tumny MaooTh Burisi 2 v ki (1 < v; < n, 1 < k; < 109). Takwuii 3anuT O3HAUAE, IO
HOTPiOHO 3HANTH Kkj-Te 3a 3pocTanHsM dnciao y Muoxkuni F(U,,), ne U,, — MHOXKHHA 4HCe B Iiaiepesi
Bepruan v;, a F(U,,) — muOo)kuHa ycix MmoxkauBux XOR-cym 11 mipmuoxkun. fkmo k; > |F(U,,)|, BuBeaitTh
—1.

dopmaT BUXigHNX AaHUX

Ha kokuwuit 3anuT Apyroro TUIy BUBEIITH BiJIIIOBib B OKPEMOMY DPSIIKY.

CucTtema oLiHKN

1. (6 6amis): ¢,n < 15.

16 6amis): ¢, n < 500.

-
-
3. (18 Gauin): g, n < 2000.
. (7 GamiB): Y Bcix 3anuTax apyroro tuiy v; = 1.
-

13 6amis): Hemae 3anuTis Ha 3Miny umcia.

Cropitka 73 9
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6. (11 6axis): Bei a;,y; — creneni uncia 2.

7. (29 6axniB): Be3s momarkoBux 0OMerKeHb.

MNpuknap

standard input standard output

N > WO NN O
B J O NP W

312

NN NDNDNNDNNPENDNNDNEE 2O

=N oW N~ N
g0 = B W N

3ayBa>keHHs

[Tosicuenns neproro npukJaay. ducia 611 BEpIIuH — ;.

) 4

B nepmmomy 3ammuTi posmiigmgaeThes migaepeBo Bepmiman 2. Bono mictuTh dmcia 1,2, 3.
F([1,2,3]) =1[0,1,2,3].
B apyromy sanuri posrisiaersbest Bee niggepeso. F([1,2,3,4]) =1[0,1,2,3,4,5,6,7].
[Ticoist 3MiHM OHOTO YHCTIA JIEPEBO MA€ TAKHI BUIJISI.

Cropitka 8 3 9
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) 4

Tenep B miggepesi Bepwau 2 yncia 1,2, 4.
F([1,2,4]) =1[0,1,2,3,4,5,6,7].

Cropitka 939



