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3apgaya A. 3onore none

Hassa Bximaoro daiiry:

Haszsa Buxignoro daiiry:
OOMerKeHHST BUKOPUCTAHHS “acy:
OO6MerKeHHsI BAKOPUCTAHHS [1aM sATi:

a.in abo cTaHmapTHHI BBif
a.out abo cTaHmapTHu# BuBif
1 cexynnma

256 merabaiiTis

Kozak Byc BumankoBo 3HAHMINOB IPSMOKYyTHE TOJIE PO3MIpOM 1 X M KBaJpPAaTHUX METPiB.
TToste Mae n psiKiB Ta M CTOBHYUKIB. Psinku HyMmepyoTbest Bif 1 10 n 3Bepxy BHEU3. CToBIII
HyMepyIOoThcs Bif 1 10 m 3JiBa Hampaso.

Kozak nmomiTus, mo esIKIX KBaJpaTaxX € 30JI0Ti MOHETKH, a caMe: Y KBaapaTi, SIKui 3Ha-
b b b
XOIUTBCS Y 4-My PAAKY Ta j-My CTOBITUHKY, € PiBHO @;; 30JI0TMX MOHETOK.

IIpocro 3abpatu yci MOHETKH — I1e 3aHAJTO JIETKO st Byca, ToMy BiH BupimmB, 1mo 3abepe
yCi MOHETKH 3 KBAaJIPaTiB, y SIKUX KUIbKICTh MOHETOK IapHa.

IIpote i Taka 3amada BHSBMIJIACA 3aHAATO JIETKOIO s Hboro, ToMy Kosak Byc Bupimmus,
o Oyze 3CyBaTW MOHETKH: BiH MOXKe B3SITH yCi MOHETKH y SIKOMYCH KBaJpaTi Ta IepeKJIacTH
iX y Oyub-sikuii cycimniit kBajipar. KBajgpaTru BBasKalOThCsl CyCiAHIMH, SKIIO Yy HUX € CILJIbHA
cropona. OmnucaHy omepariio 3cyBy BiH MOKe BUKOHYBaTHU OyJb-sIKY KIJIbKICTH pa3iB.

Temep Kozaky 1ikaBo, siky MakCHMaJIbHY KiJIbKICTh MOHET BiH Moxke 3abpartu. JlomomoxiTs
oMy 3HANTH II0 KiJBKICTh, & TAKOXK JIONIOMOXKITh HOMY 3pO3yMIiTH, SIK oMy MOTPIOHO 3CyBaTH
MOHETKH, 00 3abpaTn Taky KUJIbKIiCTb.

3BepuiTs yBary, mo Kozaky ne morpibro minimisyBaTn KinpkicTh omepariiit 3cyBy, oMy Io-
TPiOHO JIuIlle MaKCUMIi3yBaTH KiJbKICTh MOHETOK, sIKi BiH 3a0epe.

®dopmaT BXigHUX AaHux

Tlepmmit psgok micturs aBa nimi uncina t ta g (1 <t < 10, 0 < g < 6) — KUIbKicTb TecTiB Ta
HOMep OJIoKa.

Tlepmmii psiIOK KOXKHOTO TECTY MICTUTH aBa 1l uucaa n ta m (1 < n,m < 50) — posmipu
IOJISI.

Koxken 3 HACTYIHUX N PAJIKIB MICTUTB M IIIUX YUCETT A1, G2,y - - -
KIJIBKOCT] 30/I0THX MOHETOK Yy KBa/IPATaX.

yaim (0 < agy < 100) —
He rapaHTyeThcs Te, MO € TIPUHANMHI OlHa MOHETKa Ha TIOJI.

dopmaT BUXIigHUX gaHUX

st KOXKHOTrO TecTy BUKOHAMTE HACTYITHE:

V nepuroMy psIKY BHBEIITH OJHE IIijie YUCJI0 — MAaKCHMAaJIbHY KiJIbKICTh MOHET, sIKy 3abepe
Byec.

Y apyromy psaaky BusemiTh omue miste aucyo p (0 < p < 10000) — kinbKicTh onepariiit 3¢yBy,
K1 HeOOXiHO BUKOHATH. 3BEPHITH yBary, o He moTpibHO MiHIMI3yBaTH 3HAYEHHS P.

Y KOXKHOMY 3 HACTYIHHMX P PSAJKIB BUBEIITH 110 YOTUPH IJIi YWCHA X1, Y1, T2, Y2
1 < 71,22 € ny, 1 < y1,y2 < m), 9Ki 0O3HAYAIOTH, MO MOHETKH, sIKi 3HAXOIATHCA y KBAI-
parti (21, Y1), TOTPiIGHO 3CyHYTH y KBaapatT (T2, Y2).

k1o icHye KijbKa MpaBUJILHUAX BiAIIOBiIEH, JO3BOISIETHCSI BUBECTH Oy/Ib-gKy 3 HUX. ['apaH-
TY€EThCH, IO ICHYyE ONTUMAJIbHA BiAIOBIb, /e KIBKICTh onepariit 3cyBy He nepenumrye 10 000.

Mpuknapg,
a.in abo cTammapTHHUE BBif a.out abo cTaHmapTHuil BuBin
20 20
23 2
451 1222
920 2221
14 14
1454 2
1112
1213
Mpumitka

V¥ nepmomy npukiazai Kosak Moxke criouarky 3cyHyTH yci MoHeTKH 3 KBajpara (1,2) y (2, 2),
IMicJ/IA 90ro IoJIe BUIVIAJATHAME TaK:

401
970

Ilicsist 3cyBy MOHETOK 3 (2,2) y (2,1) mose BUIIAIaTHME TaK:

4 01
16 0 O

Tomy Binmosiae 4 + 16 = 20.
VY apyromy npukian Koszak Moxe cnodarky 3cyHyTH yci MoHeTku 3 KBagpara (1,1) y (1,2),
ICJIsT 9OTO TOJie BUTJISAATAME TaK:

055 4

Iicsast 3cyBy MoHerok 3 (1,2) y (1,3) nose BurisiiaTuMe Tax:
0010 4

Tomy Binmosiae 10 4+ 4 = 14.

OujiHtoBaHHSA

1. (14 6aniB) n = 1, yci a;; napHi;

2. (16 6axniB) n = 1, yci a;; HemapHi;

3. (19 Gaxnie) n = 1;

4. (14 6anis) n,m > 1, yci a;; napmui;
5. (17 6aniB) n,m > 1, yci a;; HenapHwi;
6. (20 6ani) n,m > 1.

3apayva B. MNapwu kamiHuis

Hagzsa Bximgmoro daity:

Hassa Buxignoro daitry:
OO6MerKeHHsI BUKOPUCTAHHSI 1acy:
OO6MerKeHHsI BAKOPUCTAHHS [1aM sATi:

b.in abo cTaHmapTHui BBif
b.out abo crammapTHuUil BuUBifZ,
1 cexynnma
256 merabaiiTis
Y Anicu ta Boba € n Kynmok 3 KaMmiHISIMU, MIPOHYMEpPOBaHUX Bif 1 mo n. Y i-iif kynui a;
KaMiHI[iB. BOHM BUKOHYIOTH HACTYIHUI IIPOIIEC:
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Autica Bubupae 1Bi Hemycti Kynku. Hexaii y HuX & Ta y KaMiHIIB Bi/IIOBiIHO.
Autica 3abupae 10 OJHOMY KAMIHINO 3 [UX KYIOK.

3. Hauti Bob Texx BubOMpae ABi HEmycTi KyIKHA Tak, 100 y HUX TaKOXK OyJI0 T Ta Yy KaMiHIB
BignosigHo. To6ro Bo6 BUOMpae mBI KymKu Tak, 1mob6 y Hux OyJia Taka K KUIBKICTh Ka-
MiHIB, K 6y/I0 MOYaTKOBO y Kymnkax Ajiicu. BoOy 103BossieThbCsi BUOMpATH KYIKH, sIKi
Bubpasia Ajica. ko BiH 1e 3pobuTy He MOXKe, TO IPOIEC 3aKIHIYETHCS.

4. Bob Takoxk 3abmpae Mo OJHOMY KAMIHITIO 3 BHOPDAHUX HUM KYIIOK.

AKI1o KiJIbKiCTh HEITOPOXKHIX KYITOK MEHIIa 33, 2, TO OIUCAHUI ITPOIEC 3aKIHIyEThCsA, iHAK-
1€ 3HOBY IOBTOPIOETHCS CIOYATKY.

3sepHiTh yBary, mo Asica He 3060B’si3aHa BUOUpPATH KOXKHOI'O pa3y OHI i Ti 2K cami 3HAYEHHST
T Tay.

Autica i Bob xo4yTh 3pobuTn Tak, 100 y KyIKax 3ajIHIINIOCh sIKHAHMEHIIe KaMiHI[B. 3a-
yBaxKTe, MO B HUX CHijbHa MeTa. JlomoMoxiTh M 3HaiiTy MiHIMAIBHY KiTBKICTH KaMIHINB, SKi
MOXKYTb 3aJIUIIUTUCS.

dopmaT BXxigHUX AaHnNx

Iepumit psmox MicTuTs mBa Hidi wmcaa n ta g (2 < n < 2-10°, 0 < g < 5) — kingekicTs
KYIIOK Ta HOMep OJIOKa.

Jpyruit pagok MICTHTb N IIUX YUCEII G1, a2, . .
KOXKHIM KyTIIi.

san (1<a; < 109) — KUIBKICTb KaMIHIUB y

dopmaT BUXIigHUX AaHUX
BuseniTh oxHe unciao — BiANOBiAL Ha 3a/1aty.

Mpuknagn
b.in abo cTaEmapTHuUE BBif b.out abo cTammapTHuil BuUBifZ,
30 5
4 43
70 3
4774223
MpumiTka

Y nepmomy npukiaai Asica Moxe criouaTkKy BHOpPATH IEPIILy Ta TPETIO KyNKW: & = 4 Ta
y = 3. Ilicas Toro, sk BoHa 3abepe KaMiHIl, y Kynkax Oyje 3,4, 2 KaMiHIIB BiAIOBiHO.

Bo6 nmoBunen BubpaTn Kynkw, y skux x = 4 Tta y = 3 KamiHIli, TOMy BiH BuOepe ApYyTy Ta
mepity Kynku Bigmosimmo. Ilicis Toro, sik BiH 3abepe kaminii, y Kynkax Oyme 2, 3,2 kaMmiIis
BIJIIIOBITHO.

Hacrymnroro xpoky Asica moxke BuOpaTw, HAIPUKJIAL, APYTY Ta TPETIO KyIKA: T = 3 Ta
y = 2. Ilicig Toro, sk BoHa 3abepe KaMiHIl, y Kynkax Oyje 2,2, 1 kaMiHIiB BiAmOBiTHO.

Bob6 ne 3moxke Bubparu Taki Kynku, 1mob B HuXx 6ysio £ = 3 Ta y = 2 KaMiHIIB, TOMY IIpOIEC
3aKiHgyeTbesi. 3aaumaerbes 2 + 2 + 1 = 5 kaminIis.

OujiHoBaHHS
1. (17 6axiB) n < 8; a; < §;

2. (23 6amiB) n — WApHE; A1 = A2, A3 = A4, ..., Gn—1 = Gn;

3. (22 Gauis) Bci a; — napHi;
4. (18 famis) a; < 2-10°
5.

(20 6aniB) Ge3 KOAATKOBUX OOMEXKEHb.

3apayva C. TononoriyHi copTyBaHHA AepeBa

Hassa BxinnHoro daiiry:

Hassa Buxigsoro daitry:
O6MerKeHHsI BAKOPUCTAHHS Yacy:
OO6MerKeHHsI BUKOPUCTaHHSI [1aM sITi:

c.in abo cTaHmapTHHI BBif
c.out abo cTaHmapTHWE BHUBifZ
1 cexynnma

256 merabaiTiB

Bam pano mepeBo 3 n BepmmH, npoHyMmepoBaHux Bim 1 10 n. KopHem nepeBa € BepinmHa
3 HOoMepoM 1. J[yiss KOKHOrO v BiZl 2 /10 n BU3HAYUMO P, — HOMED CYMIiKHOI 3 ¥ BEpIIUHU,
IO JIEXKUTHh Ha TMPOCTOMY IIJIAXY MiXK BEPITHHOIO v Ta KopHeMm. Ha koxkuOMy 3 pebep (pv,v)
3aIMCAHUI CUMBOJI «<» ab0o «>».

SHalIITh KUTBKICTE ClIOCOGIB 3aIIucaT YUCIa Bif 1 10 n y BEpIIHHAX JepeBa TakK, Mob KOKHe
qncio OyJI0 BUKOPUCTAHO PIBHO OJIMH pa3 i IpU I[bOMY BHKOHYBAJIUCH yCi BiHOIIEHHS, BKa3aHI
Ha pebpax. To6To Juist yeix pebep 3 CUMBOJIOM «<» IOBHHHO BHKOHYBATHCH a[py] < afv], a s
yCix pebep 3 CHMBOJIOM «>» TTOBMHHO BUKOHYBATHUCH a[py] > alv].

Yepes Te, 110 BiANOBiAL MOXKEe OyTH [IyKe BEIUKOIO, BUBEITH 11 32 MOJIyIEM 10° + 7.

dopmaT BXigHUX gaHux
Iepmmii pamok MicTurs oxue e gucao n (1 < n < 3000) — xigpKicTh BepmH Jepesa.
Koxen 3 HacTynuux n — 1 psakiB mictursh ofHe 1ine gucio p; (1 < p; < i) Ta cuMBOJI ¢;
(¢; € {«<», «>»}), 51Kl I03HAYAIOTH, 10 Ha PeOPi MizK BEePIIUHAMY 3 IHJEKCAMHU P; Ta § 3alUCAHNUI
CHMBOJI C;. 3BEPHITH yBary, mo TyT HyMepaIlis 3a § IOYNHAETHCH 3 2.

dopmaT BuUXigHUX gaHux

Busenits emquue 1ise dnciio — KigbKicTh crocobiB po3cTtaBuTH yci wmcia Bim 1 g0 n y Bep-
IUHAX JepeBa Tak, 00 BUKOHYBAJUCh yCi BiJIHOINEHHs, BKa3aHi Ha pebpax. 3BEpHITH yBary,
[0 TOTPIOHO BUBECTH HE CAMY BiJIOBib, a Jiuine 11 OCTavdy BiJl TiT€HHST HA 10° + 7.

Mpuknagn

c.in abo cTaHmapTHHI BBif

c.out abo cTaHZapTHUH BUBifZ

[ N - W N =D
A\

A

18

W wer -, o
vV V. A A
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OujiHoBaHHS

1. (8 GauiB) n < 10;

2. (6 6aniB) n < 18;

3. (10 6axiB) ¢; = ‘<’

4. (4 6amm) p; = 1;

5. (13 6axniB) p; =i — 1,1 < n < 200;

6. (19 Gaxnie) p; =i — 1;

7. (24 6amm) n < 200;

8. (16 6aniB) 6e3 KOJATKOBUX OOMEXKEHbD.

3apgayva D. [Jopaii pebpa
O6MerKeHHsI BUKOPUCTAHHSI Jacy:
OOMezKeHHsT BUKOPUCTAHHS TTaM’ sITi:

N/A
N/A

Hano nepeso 3 n BepmuH Ta n — 1 pedep. IlorpibHo momaTu piBHO M HOBUX pebep 0 IHOTO
nepesa. /lomaBaru KpaTHi pebpa abo meriii 3ab0poHEHO. ZKINO mepej JoJaBaHHsIM pebep y
[MeBHOI BepIIWHU OyJia CTEMiHb t;, TO MiCJs JoJaBaHHsl pebep 1T cTemiHb He Ma€ MepeBUIlyBaTH
t; + k. Haragaemo, 1mo creminb BepImmHU — 1€ KiIbKICTb pebep, ki i1 3’¢aHyioTh 3 iHmmM#I
BEPIIIHAMH.

Kpim niporo, Takox j1ano m+mn — 1 miIux 9uces a1, az, . . . , Gm+n—1- 11iCJIs1 Jjo/1aBaHHsA pedbep
OTPiOHO 3iCTABUTH KOXKHOMY peOpy OJMH 3 €JIEMEHTIB MAacUBY G Tak, 00 KOXKEH eJIeMEHT
MAacCHUBY BiJIOBiZiaB piBHO omHOMY pebpy. 3HAUEHHS @, 3iCTAaBJIEHOMY peOpPy MO3HAYATHUME HOTO
Bary.

Ilorpibno momatm HOBI pebpa Ta 3icTaBuTH uYmMcaa 70 pedep Tak, IMOO cyMa HAWKOPOTIINX
BijIcTaHe MiXK KOYKHOIO [TapOI0 BEPIIIUH Oy/1a MAKCUMAJIBHOKO. T006TO MOTPiOHO MAKCHUMi3yBaTH
dyukuio Y dij;, ne d;; — miHiMasnbHA BigcTanb Mix BepimuHamu, s Beix i ta j (1 <4 < j < n).
MinimMaJibHOIO BiACTAHHIO MiXK BEPIITMHAMH BBasKAETHCS CyMapHa Bara ycix pebep Ha IpOCTOMY
NUISAXY MiXK HAMH.

MoTpibHO BiApaBIAATH He KO, a cami
K1

SeepuiTh yBary, mo y Uil 3azad4i
moBini. Bam Takoxk gocTymHi yci  TecTm,
https://c.0i.in.ua/u0i2020/mulBeIDcmQIo/

Bif-
MOXKHA 3aBAaHTAXKUTH 33 ITOCUJIAHHSM

®dopmaT BXigHUX gaHux

Hano 5 Tecris.

Ilepmmii psimOK KOXKHOTO TECTy MICTUTH Tpu It wmema n, m ta k (1 < n < 5000,
1 <m < 250000, 1 < k < 500) — KigbKiCTh BepmnH y jgepesi, KiabKicTb pebep, sKi noTpiGHO
JOJATH, Ta MaKCUMaJIbHA KIJIBKICTh pebep, fKi MOXKHA JIOJATH JI0 OJHIi€] BEPIINHU.

Hpyruit psjaok MicTutb m + n — 1 X 9uces ai, az, . . ., Gm4n—1 (1 <a; < 106).

Hacrynni n—1 psajakis mictaTs mo asa nini gucia v; 1a u; (1 < v;, u; < n) — HOMEPH BEPIINH,
MiXK sSIKUMU € pebpo. [apaHTyeTbCs1, 10 TOYATKOBO 3aJaHuii rpad — JepeBo.

lapanTyerbes, Mo 3aBKaM MOXKHaA, J10JlaTH pebpa Tak, 1mob BCi omucaHi B yMOBI BUMOTHU
BUKOHYBAaJIUCh.

dopmaT BUXigHUX gaHnX

JJ1st KOXKHOTrO TeCTy BUBEIITh HACTYITHE:

dAxmo y Bac € BignoBinb Ha 1eil TecT, BUBeMITH 1, inakre 0.

ko y Bac € BioOBiib, TO y KOXKHOMY 3 HACTYITHUX M + 1 — 1 psiJIKiB BUBEITH IO TPH IiJIi
qucIa Vs, Ui, G — HOMEPHU BEPIIUH, MiXK sIKUME € pebpo y KiHnneBoMy rpadi, Ta iforo Bara.

OujiHtoBaHHA
Hexait dy neBna 3minna y Tecti, a d — cyma Bijcraneit y Bamomy rpadi. Axmo d > do, To

Bu orpumaere 20 6aniB 3a Tect. [Hakie Bu orpumaeTe CTiIbKU 6GasiiB 3a TECT:
(100(d—d0)/d0)5 .20

fAxmo s — cyma 6aiB 3a BCi TecTH, TO 3a cnpoby BU OTPUMAETE S, 3a0KPYIJIEHE JI0 Haiih-
JINKYOrO IIJIOrO YUCJIA.

Mpuknapg
Bxigui mami Buxigui mami
411 1
1242 121
12 322
23 244
4 2 132

Cropitka 333



