Onumnuana «CmapT CrapT», 2017-2018

[porpaMMUPOBAHUKE
3apava 1. Opy3ba n yyeba
Bxomuon odanmn cTaHmapTHeEM BBOA / input.txt
BrxonHo¥ Ganin CTaHOapPTHHEM BHBOL / output.txt
OTrpaHMUeHMre BpeMeHMr (cexk/TecT) 1
OrpaHnueHue namMatu (MO) 64

YcnoBue 3apgaum

Ha npouutoil Hexene, korna Bech Kiacc IMUcal TeCT MO Maremaruke, BoBouka Oosern.
JupexTop mkomsl TpeOyeT, 4To0bl JaHHBIA TeCT ObLI HANKMCAaH BCEMHU YUYECHHKAMHM, IO3TOMY 3aBTpPa
3TOT TECT NPEACTOMT pemarb BoBouke. J[ns BoBOoukM pesynprar JaHHOIO TeCTa HM Ha 4YTO HE
BJIMSIET, T.K. OH B 3TOM TOAY 3aHsUl IPU30BOE€ MECTO HAa OOJIACTHOM OJIMMIIMAJE MO MAareMaTHKE U
JUPEKTOP JIMYHO MEPe BCEM Ki1accoM Ioolera nocTaBuTh BoBouke o MaTreMaTuke msTh B TOLY.

Tect ouenuBaercs B Oamuiax oT 0 10 HEKOTOPOro MaKCMMAalbHO BO3MO)KHOTO KOJIMYECTBA
6am1oB M. ¢ maroM B oguH Oani. BoBouka OTIMYHO pa3zbupaeTcs B MaTeMaTHKE U MOITOMY
YBEPEH, UYTO MOXET HaOpaTb B JAHHOM TECTE€ MAaKCHUMaJbHO BO3MOXHOE KOJIMYECTBO OajyioB
(COOTBETCTBEHHO, U JI000E JIpyroe KOJIMYEeCTBO OayIoB MO cBoeMy xenaHuio). OxaHako BoBouka
oracaeTcs, YTo €CJIM €ro pe3ysbTaT OyJIeT CHIIbHO OTJINYaThCs OT Pe3yIbTaTOB JIPYTUX YUYEHUKOB, TO
MOCJIEIHUE MEPEeCTaHyT ¢ HUM JIpyKuThb. Eciu roBoputs Oonee ctporo, BoBouka cuurtaert, 4to
HUM II€pECTaHyT JPYKHUTb T€ YYEHUKH B KJAcce, pe3yibTaT KOTOPBIX OyleT OTIMYaTbCsl OT
pe3ynbrata BoBouku 6osnee, yem Ha K 6ayuioB B JIIOOYIO CTOPOHY.

ITomorute BoBouke OMnpeaACiinTb, CMOXCT JIM OH HAIIUCATh TCCT TaK, ‘{TOGLI COXpPaHUTh BCCX
CBOMX JIpy3€il (B TaHHBI MOMEHT BCE YUYEHUKH B KJIacce — Ipy3bsi BoBoUKH).

BxogHble AaHHbIe

B niepBoii cTpoke yepes nmpoben 3amucanbl Tpu 1ienbie yucia N, M, 1 K (1 <N, My, < 100,
0 <K <100) — KOTMYECTBO OCTAJLHBIX YYCHHKOB B KJIacce, MCKIIoUas BOBOUKY, MakCHUMabHBINA
0aJ1, KOTOPBIA MOXXHO HaOpaTh MO TECTY, MPABUIHHO OTBETUB HAa BCE BOMPOCH M MAKCUMAJIBHO
JIOTTYCTUMas pa3HuIla B O6aliax ¢ KeM-TO U3 OJHOKJIACCHUKOB, YTOOBI MOCIETHUI OCTajiCs IPyromMm
BoBouku.

B cnenyromeit crpoke uepes npooden 3anucanbl N nensix uncen M; (0 < M; < M, ) — 6amisl
0 TecTy, HabpaHHbIE OHOKJIACCHUKaMU BoBoUKH.

BbixogHble AaHHbIe

BriBenuTe cTpoky "yes" (6e3 kaBbIuek), ecir BoBOYKa CMOXET HalMcaTh TECT, COXPAHUB
BCEX CBOUX JIpy3€eH, "no" (Taxxe 0€3 KaBbIUEK) — B IPOTUBHOM CIIy4ae.

IlpyMep BXOZHOTO daina lIpyMep BHXOXHOTO darna KoMMeHTapui

(input. txt) (output. txt)

710 3 yes Y1o0bI COXpAaHUTH BCEX CBOUX
3585874 npy3seii, BoBouKa MOYKET HaNMCaTh

TECT Ha 5 vy Ha 6 0aJUIOB.

3 20 5 no
15 3 10
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PelwleHue

O4eBHUHO, YTO ONTUMANILHOW cTpaTeruei s BoBouku OyneT Hamucarh TECT HAa CPEAHUN
0ayu1 MeXy MUHUMAJIbHBIM U MAaKCUMAaJIbHBIM OajlIoM cpelu pe3ynbTaTtoB ero Jpyseil. [Ipu stom
BoBouka CMOXKET COXpaHUTb BCEX JIPY3€id, ECIIU:

max(M;) - min(M;) < 2K
PeweHue xopu

#include <fstream>
#include <algorithm>

using namespace std;

int main() {
ifstream cin("input.txt");
ofstream cout ("output.txt");

int n, k;
cin >> n >> k >> k;

int m min, m max;
for (int 1 = 0; 1 < n; 1++) {
int mi;
cin >> mi;
if (1 == 0)
m min = m max = mi;
m min = min(m min, mi);
m max = max(m max, mi);

}

cout << (m max - m min <= 2 * k ? "yes" : "no") << endl;
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3apaya 2. Cucrtema ypaBHEHUM
Bxomuon odanmn cTaHmapTHeEM BBOA / input.txt
BrxonHo¥ Ganin CTaHOapPTHHEM BHBOL / output.txt
OTrpaHMUeHMre BpeMeHMr (cexk/TecT) 1
OrpaHnueHue namMatu (MO) 64

YcnoBue 3apgaum

Yuutenb MaTEeMaTUKH COCTAaBISE€T WHAMBHIYyallbHbIE 3a/laHus Ha KOHTPOJBHYIO IS
YUEHHUKOB CEABMOTO Kilacca. B kauecTBe 0HOTO U3 3aJaHMii TOJDKHA OBITH CUCTEMA, COCTOSIIAS U3
JIBYX YpaBHEHUIl, BUJIA:

ax+by=c

dx+tey=f
Bwmecrto OykB a, b, ¢, d, e, f yaurenb XO4eT MOJCTaBUTh YHCIA TaK, YTOOBI €AMHCTBEHHBIM
pEIIeHUEM CHCTEMBI OBLIH 1iebie Yucia X Y (—99999 <x, y <99999). UtoObl yueHHKaM HE OBLIO
CIIMIIKOM JIETKO, TpeOyeTcs, 4ToObl BCE MIECTh KOA(PPHUIMEHTOB OBUIM HEHYJIEBBIMH. Tak Kak
YUUTENb HE JKeJaeT Myrarh YYCHUKOB JUIMHHBIMH YHUCIIAMH, IOMOJTHHUTEIBHO OH XOYET, YTOOBI
K03((QUIIMEHTBI COCTOSLTH HE Oosee, ueM u3 matu 1udp (—99999 <a, b, ¢, d, e, £ < 99999). Yuurennb

npocuT BoBouky pa3zpaboTaTh KOMIBIOTEPHYIO MPOrpaMMy AJIsi COCTABICHHs CHCTEM YpaBHEHUI
COIVIaCHO 33JJaHHBIM TPEOOBaHUSIM.

BxogHble AaHHbIe

EI[I/IHCTBGHHaSI CTPOKa COACPIKUT [Ba LCJIbIX YHCIIA, Pa3ACJICHHBIX np06en0M - X " ),
CAVMHCTBCHHOC PCIICHHUEC CUCTCMbI ypaBHeHI/IfI.

BbixogHble AaHHbIe

Ecnu  HEBO3MOXXHO COCTaBUTh CHUCTEMY YpPaBHEHHH, YIOBJIETBOPSIONIYIO 33JaHHBIM
TpeOOBaHUSAM, BBIBEIUTE €AUHCTBEHHOE CI0BO "no" (0€3 KaBbIUEK).

Eciu MOXXKHO COCTaBUTH CUCTEMY YPaBHEHUH, yAOBIETBOPSIOUIYIO 3aJJaHHBIM TPEOOBaHUSM,
B [IEPBOIA CTPOKE BhIBEAMTE CIOBO "yes" (0e3 kaBbIuek). Bo BTopoii cTpoke uepe3 mpoOes BEIBEAUTE
TPH LIETBIX Yncia — KO3 (OULMEHTHI IEPBOrO YpaBHEHUS a, b U ¢, a B TpeThel CTPOKE aHATIOTUYHBIM
o0pazom — k03¢ purmeHTH BTOporo ypaBHeHus d, e U f.

IlpyMep BxXORHOTO danna IlpyMep BHXOZHOTO darna
(input. txt) (output. txt)
15 yes
10 -1 5
20 30 170
0 99999 yes
-3 1 99999
5 -1 -99999
00 no
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PeweHue
Bo-niepBbix, Ha70 cpasy yuecTtb, uto Juis (x = 0, y = 0) pernieHus 3aja4uu He CyIIeCTBYET.

Bo-BTOpBIX, Takke HAZ0 Cpa3y y4ecCThb, YTO cHCTeMa OyleT MMETh €IMHCTBEHHOE PEIICHNUE,
TOJBKO ecnu a /b # d /e, ninu, 4ToOBI HE OECIIOKOUTLCS O ASACHUHU Ha HOJIb, ae # bd.

PaccmarpuBasi rpaHudYHBIE CIydyal MOXKHO JIETKO IIOKa3aTb, YTO Ui JIIOOBIX X H ),
VIOBJIETBOPSIIONIMX YCIOBHIO 3a7a4i, MOXKHO 1MOA00parh a, b, d, e B nuamna3one ot —2 10 2, Takue,
41O ¢ U f OyayT nmonasiath B TpeOyeMblil quanazon (ot —99999 no 99999) u ae # bd:

1) ans (x = 99999, y = 99999) nopovinyt, Hanpumep, (@ =2, b=—1,d=-1,e=2)
2) most (x = 99999, 0 <y <99999) nonoiayr, Haipumep, (a=1,b=-2,d=-1,e=1)

3) ecnu |x| u |y| cunbHO MeHbIe 99999, TO M MOAABHO CYIIIECTBOBAHKUE MOAXOIANIUX d, b, d,
e B IMana3oHe oT —2 70 2 OYEBUIHO

Te >xe camble cllydau ¢ JPYTHUMH 3HAKaMU TIPH X, Y MPOCTO MPHUBEIYT K IPYTUM 3HAKaM Y a,
b, dw e. Ecnu (x, y) TOMEHATh MECTaMH, TO TIOMEHSIFOTCS MecTamu (a, b) u (d, e).

Takum o0Opa3om, 4YTOObI HE paccMaTpuBaTh CKPYINYyJIE€3HO BCE CIy4yaH, JOCTAaTOYHO
nepeOpars Bce KOMOMHANMU a, b, d, e B B nuana3zoHe otr —2 10 2 (Ha BCAKUH ciy4yail pacIIdpUTh
JManazoH oT —5 70 5 — B 3TOM cilyyae MOXKHO Jaxke HalTH noaxonsuue a, b, ¢, d, e, f, He paBHbIE
JpyT IpyTy), UIA KaKIOH KOMOMHAIIMM BBIYUCIUTH ¢ U f M TPOBEPUTH, 4TO a, b, ¢, d, e, f Ham
HOJXOJST.

PeweHue xropu
#include <fstream>

using namespace std;

bool check(int a, int b, int ¢, int d, int e, int f) {
int nums|[6];

nums [0] a;
nums[1] = b;
nums [2] = c;
nums [3] = d;
nums [4] = e;
nums [5] = f;

if (a * e == b * d)
return false;

for (int i = 0; 1 < 6; 1i++)
if (nums[i] < =-99999 || nums[i] > 99999 || nums[i] == 0)
return false;

return true;

int main() {
ifstream cin("input.txt");
ofstream cout ("output.txt");

int x, vy;
cin >> x >> y;

if (x == 0 && y == 0) {
cout << "no" << endl;
return O;

}

for (int a = -5; a <= 5; a++)
for (int b = -5; b <= 5; b++)

for (int d = -5; d <= 5; d++)
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for (int e = -5; e <= 5; e++) {
int c=a *x +b * vy,
f=d*x+e *y;
if (check(a, b, ¢, d, e, £f)) {
cout << "yes" << endl;

cout << a << ' ' << b << ' ' << ¢ << endl;
cout << d << ' ' << e << ' ' << f << endl;
return 0;

cout << "no" << endl;
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3apava 3. MaTpewku
Bxomuon odanmn cTaHmapTHeEM BBOA / input.txt
BrxonHo¥ Ganin CTaHOapPTHHEM BHBOL / output.txt
OTrpaHMUeHMre BpeMeHMr (cexk/TecT) 1
OrpaHnueHue namMatu (MO) 64

YcnoBue 3apgaum

BoBouka HEe TOJBKO XOpOLIO YYMTCS, HO M Y4YacTBYeT B IIKOJIBHOM XYIO)KE€CTBEHHOMU
camozesTensHOoCTH. HenmaBHO, Ha (ecTHBaie pyccKoi HApOAHOW KYJIBTYpHI, B Ka4€CTBE CyBEHHPA
BoBouke Bpyuniu Habop U3 4eThIpex Marpellek pyuyHoi pabotel. PaccmarpuBas cyBenup, BoBouka
NpUayMall OPUTHHANBHYIO 3a/1a4 JJIs YYaCTHUKOB IIKOJBHOTO KpYyKKa 1o mHQpopmMaTuke. BoBouka
CUMTAET, YTO 3HAET PELICHUE JAaHHOM 3a7a4M, HO XO04eT mpoBepuTh ceds. [ig aToro HeodXoaumo,
4TOOBI KTO-TO €Ille PELIMII JaHHYIO 3aaqy Uil CPAaBHEHHUS! OTBETOB, U KEJATEIbHO, YTOOBI 3TO OBLI
HE OZIVH YEJIOBEK.

Wtak ycnoBue 3amadd: 4YeThIpE MATPEHIKHM pPa3HOTO pa3Mepa CTOAT B OOUH pSA U
HEOOX0IMMO KaK MOXKHO OblcTpee coOpaTh UX B OAHY (BIOXKHUTH ApYr B apyra). CKopocTb cOOpKH
OLICHUBAETCS B KOJIMYECTBE NpOoCmbiX NEUCTBUI. BO3MOXKHBI BCe 1Ba IPOCTHIX IEUCTBUS:

® [IOMEHSTh MECTAMH COCEAHHME MATPELIKH;
® MEHBIIYIO COCEJHIOI0 MaTPEUIKY BIOKUTH B OOJIBIYIO.

Ecnu B kakoi-To MaTpemke 4 yXe BIOXKEHA MEHbIIas MaTrpenika B, ToO HU B Marpemky 4
(Mexny A u B), HU B MaTpeliKy B BIOXKUTbh HEKYIO TpeTbto MaTpeliky C yxe Hemlb3s (310 He Oyaer
MPOCTBIM JICUCTBHEM, T.K. B KaKOW-TO MOMEHT TaKOW oOIepanudyd Haao OyaeT OIHOBPEMEHHO
pa0oTaTh ¢ Tpemsl MaTpellKaMHu, He BIIOXXEHHbIMU JApYr B Apyra). Ho mpu stom marpemky A4 (c
BJIOKEHHBIMH B HEE MAaTpEIIKaMHu), MOXKHO BKJIaJbIBaTh B Marpemky C (€CTeCTBEHHO, €CIIH
marperka C 00JblIe MaTpewKku A).

BxogHble paHHbIe

B enuHCTBEeHHO# cTpoke depe3 mpobOen 3amucaHbl uensie uwncia A, B, C, D
(1<4, B, C, D, <99) — pa3mepsl MaTpeLIEK B MOPSAIKE UX PACIIOIOKEHUS B Py CIEBa HANIPABO.

BbixogHble AaHHbIe

BreiBenure €IMHCTBEHHOE YUCHO Npyin — MUHUMAJIBHOE KOJIMYECTBO IPOCTBIX ACHCTBHH,
KOTOpBIE PUBEAYT K cOOpY JaHHOTO Habopa MaTpemeKk ¢ y4eTOM MX IMepPBOHAYAIBHOTO B3aHMHOTO
PaCIIOJIOJKEHHUS.

IlpMep BxXOAHOTO banna lIpuMep BHXOXHOTO darna KoMMeHTapui
(input. txt) (output. txt)
372 4 4 Bo3MokHast ociieJ0BaTeIbHOCTh

NeHcTBUIA (HOMED JIeHCTBHS:
B3aMMHOE PaCIOJI0KEHUE
OCTaBIIIUXCSI MAaTPEIIEK MOCTe
JTAHHOTO JICUCTBUS):

1: 7324
2:734
3:74
4:7
1
2
3

7 3 59 3 759
279

19
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PelwleHue

O4eBUHO, YTO CHayajga Mbl JOJDKHBI IOMECTUTh CAMYIO MEJIKYI0 MATpEIIKy B MaTpELIKy
CJIEYIOIIYIO MO pa3Mepsbl (1Sl 3TOT0 JaHHbIE MATPEIIKH IOJIKHBI CTOSATh PAJIOM) U T.1I.

O603HaunM Matpemku OykBamu a, b, ¢ M d B TOpsiike yBeIWYEeHUs pa3Mepa (a — camas
MaJieHbKas1). Bo3MoxxHBIX KoMOuHaImii OykB Oynet 4! = 24. MoXHO Jake sl KaKJ0H KOMOWHAIHH
B yM€ [TOCYUTATh KOJI-BO TpeOyeMbIX OIepaliy U 3a0UTh B KOJ IMPOTrPAMMBbI B BUJIE CIIOBAPS — U 3TO
yKe OyAET peleHueM.

B mpomecce Takoro mojcyeTa O4eBHAHBIM CTAHET AJITOPUTM. 3alUIlIEM B MacCuB int pos[4]
nonoxenue OykB a, b, ¢, d. B pos[0] OyneT no3urus (uHaekc) OykBol a, pos[1] — b, B pos[2] —c u B
pos[3] —d.

Ecnmu paccrostaue mexnay a u b paBHo 2 (abs(pos[0] — pos[1]) = 3), T.e. camble MeIKHE
MaTPEIIKH CTOSIT B CAMOM JICBOW M MPABOM MO3UIUH, TO OTBET = 5 (2 1elCTBUs, YTOOBI MX CONM3HUTH
B CepeluHe psAga U 3 1eUCTBUSA, YTOOBI IOMECTUTD JIPYT B IPYTra).

Ecnu pacctosiaue mexnay a u b paBao 1 (abs(pos[0] — pos[1]) = 2), To otBet 4 (1 nelicTue,
9TOOBI MX COJM3HUTH B CEPEIUHE Psfa M 3 NEUCTBHUS, YTOOBI IIOMECTUTH JIPYT B IPYTa).

Ecmu a u b psgom (abs(pos[0] — pos[1]) = 1), To oTBeT 3 wnu 4 B 3aBUCHMOCTH OT TOTO,
€CTh JI PSIIOM ¢ @ uiu b (TIociie IepBOTO IEHCTBUSL OCTAHETCS TOJIBKO b) MaTpeIka c.

PeweHue xopu

#include <fstream>
#include <map>
#include <cmath>

using namespace std;

/*

00000000000 Q000C000w YL YR
QO N0 OCT®®»OOO0DOT®®»O00N0N®WO0onaooo
O QY Q00 Oy O00YOoOYOoOn000Qe0an
QOO QDO O0O QD0 00QQ000Q0Q
I
Vv
WWd WD WADDWDEWOEDST S DLW WsW

*/

int main() {
ifstream cin("input.txt");
ofstream cout ("output.txt");

int nums[4];
for (int i = 0; 1 < 4; i++)
cin >> nums([i];
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map<int, int> m;
for (int 1 = 0; i < 4; i++)
m[nums[i1]] = i;
int pos[4], idx = 0;
for (map<int, int>::iterator it = m.begin(); it != m.end(); it++, idx++)
pos[idx] = it->second;

int result;
(abs (pos[0]
result =
(ab
result =

if

else if

else
if

result
else
result

cout << result <<

(((pos
((pos

[ - posIl])
5;

s (pos[0] - pos[1])
4

’

&& pos|[2]
&& pos|[2]

== 3) ||

[0]
[0] == == 0))

= 3;

endl;
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3apa4va 4. lNpoekTnpoBaHMe MmocTta
Bxomuon odanmn cTaHmapTHeEM BBOA / input.txt
BrxonHo¥ Ganin CTaHOapPTHHEM BHBOL / output.txt
OTrpaHMUeHMre BpeMeHMr (cexk/TecT) 1
OrpaHnueHue namMatu (MO) 64

YcnoBue 3apgaum

Jna 3akperuieHns 3HaHU 10 TeMe «ONTUMU3aLKsA» Ha [JONOJHUTEIBHBIX 3aHATUSA I10
MHPOPMATHKE Y4YUTEIb pas3laj yuyeHHKaM HWHAWBUAYaJIbHbIE MpaKTHUECKHUe 3aaaHusi. BoBouke
JI0CTanaach 3aj1a4a 0 IPOCKTUPOBAHUEM MOCTA.

Ha npsimoit nuHMM MexXay Oeperamu, BIOJIb KOTOPOil OyAeT MPOXOIUTh MOCT, CylliecTByeT N
(3<N<1000) paBHOMEpPHO paCHPEACICHHBIX TOYEK (T.€. TOYKH PACIIOJIOKEHBI HA OJWHAKOBOM
paccrostaun D npyr ot apyra). B xaxmoit u3 3TUX Touek ObLI MPOBENIeH 3aMep MTyOUuHBI peKu. MocT
CTPOUTCSI HA HEKOTOPOM KOJIMYECTBE OTIOp, KaX/1asi U3 ONOp JOJDKHA HaXOIUTHCS B OHOM M3 TOUEK
C M3MEpeHHON rmyOuHOW. JIJis TOBBIMIEHUS HAIEKHOCTH MOCTa MAKCHMAalbHO JIOMYCTUMOE
paccTossHuEe MEXIy ABYMsI COCETHHMH Oropamu — 3D (ApYyrHMH CIIOBaMH, MEXIY COCETHHMHU
OTIOpaMH MOKET OBITh MAaKCHMYM JIB€ TPOMYIIEHHBIX TOYKHM). Takke Oomopbl 00s3aTeIbHO JOKHBI
OBITh pa3MEIIEHBI PSIIOM ¢ OeperaMu peky — B IEPBOM U MOCIEAHEH TOUKE.

W3BecTHO, dYTO TIyOMHAa peKd BAONHh JIMHAM MOCTa CHadaja C KaXJI0M TOYKOU
YBEJIMUMBACTCS, a 3aTeM yMeHblIaeTcs. TpelyeTcs CIpoeKTUPOBATh MOCT TaKUM 00pa3oM, YTOOBI
CyMMapHas uiiHa L omop MocTa (ApyrMMHU CJIOBaMH, CYMMapHO€ pacCTOSHHE OT JIHa JI0
MOBEPXHOCTH PEKH B TOYKAX C OMOpamu) ObUIa MUHHMAalbHO BO3MOXKHOW. Ilomorure Boouke
ONPEEIUTh BEIUUHHY L.

BxogHble oaHHbIe

[TepBas cTtpoka copepxut 1enoe yucio N (3 <N < 1000). Bo Bropoii ctpoke gepe3 mpooden
3ammucano N nenbix yucen A; (1 <A4;<1000) — pe3yabTar u3MepeHus IITyOUHBI B TOYKE i. 3HAYCHHE
A; B CTPOKE CHayaja yBEJIMYUBAETCS, 3aTEM YMEHbIIAETCS.

BbixogHble AaHHbIe

BriBenute ogHo uncio L — CYMMApHOC paCCTOSAHUC OT AHA OO IMOBEPXHOCTU PCKU B TOUYKAX C
Ooropamu Mnpu ONTUMaJIbLHOM PasMCIICHUHN OIIOP.

Ilpumep BxoOxHOTO Oarna IlpumMep BHXOZHOTO (arna
(input. txt) (output. txt)

6 7
134732
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PelwleHue

bynem paccyxnars cienyromumM oopazom. Haiinem camyro rmy0okyro Touky. OueBUIHO, YTO
OT 9TOW TOYKHU BJIEBO U BIPABO MbI JJOJKHBI PACCTABIAThH OMOPHI KaK MOXKHO AaJIblIe APYT OT JApyra
(HO He 3a0bITh OCTABUTH OINOPY B MEPBOM U mocienHed Touke). O4eBUIHO, YTO BO3MOYKHO ITO HE
OyleT onTUMajibHBIM PEUICHHEM M BO3MOXKHO ONOPY HaM HaJ0 MOCTAaBUTh CJle€Ba WM CIpaBa OT
camoil m1yOookoi Touku. Ho mpu 3TOM OcCTasibHBIE OMOPBI MBI TOJDKHBI BCE PABHO PACCTABIATH Kak
MOXKHO Janbliie ApYyr oT Japyra. Takum oOpa3om, 3a UCKIIOYEHHEM NEPBOM M IMOCIETHEH OMmophI
(COOTBETCTBEHHO B IEPBOI U MOCIIEIHEN TOUKE) OCTaIbHBIE OIIOPBI BCEIZA CTOST APYT OT Apyra Ha
MaKCHUMAaJIbHOM PAacCTOSHUU JPYr OT JApyra (4epe3 JBe MycTble TOYkH). Takum oOpa3oMm Hao
MOCYUTATh CYMMBI ITYOMH OMOp (32 MCKJIFOYEHUEM IEPBOM M MOCIEAHEN) MO ONHMCAHHOMY BBIIIE
MIPUHITUITY, HAYUHASI CO 2-0i OMOpHI, ¢ 3-ei u 4-oii. OTBeTOM OyIeT MUHUMAaIbHAs CyMMa + JIJIMHA
IIEPBOM U MOCIIEHEN OIOPHI.

Jis pemieHust 3a1a9d MOYKHO HCIOJIB30BaTh M METO] AMHAMHUYECKOTO MPOTPaMMHPOBAHUS
(Takoe pemieHue Oyaer paboTaTh JaXe B CiIy4ae COBEPIICHHO MPOM3BOJIBHOTO UepEIOBaAHHMSI
nryouH). O6o3HaunM 3a dp[i] — MUHUMAaIBHYIO CyMMY OIOp, BKJIIOYas i-yi0, OT JICBOW TPaHHUIIBI
mocta. OueBunno, uro dp[i] = min(dp[i — 1], dp[i — 2], dp[i — 3]) + a[i]. OtBeTom Oymet dp[n].
EnuHCTBEHHO yuecTh, YTOOBI P BHIYHCIICHUSX HE BHIATH 32 JIEBYIO TPaHUIy MaccuBa dp.

PeweHue xopu

#include <fstream>
#include <vector>
#include <algorithm>

using namespace std;

int main() {
ifstream cin("input.txt");
ofstream cout("output.txt");

int n;
vector<int> a;

cin >> n;

for (int 1 = 0; i < n ; i++) {
int temp;
cin >> temp;
a.push back (temp) ;

}

int result =
for (int s
int sum = a
for (int i s; 1 <n-1; i += 3)
sum += al[i];
sum += a[n - 17;
result = result ? min(result, sum) : sum;

|
I — = o

cout << result << endl;

Bropoil BapmaHT pelieHuss METOIOM IUHAMHYECKOTO MPOrpaMMHUpPOBaHUs (3TO peElIeHUE
Oyznet paboTarh Jake B Cllydae COBEPLICHHO IPOU3BOJIBHOTO YepeIOBaHUs IITyOuH):

#include <fstream>
#include <vector>
#include <algorithm>

using namespace std;
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int main() {
ifstream cin("input.txt");
ofstream cout ("output.txt");

int n;
vector<int> a;

cin >> n;

for (int i = 0; i < n ; 1i++) {
int temp;
cin >> temp;
a.push back (temp) ;

}

vector<int> dp(n);

dp[0] = a[0];

for (int i1 = 1; i < n; 1i++) {
i

dp(i] = dpl[i - 1] + ali]l;
if (i > 1)

dpl[i] = min(dp[i], dpli - 2] + alil);
if (1 > 2)

dpl[i] = min(dp[i], dpli - 3] + alil]l);

}

cout << dp[n - 1] << endl;
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3apgaya 5. MuBecTumnm

Bxomuon odanmn cTaHmapTHeEM BBOA / input.txt

BrxonHo¥ Ganin CTaHOapPTHHEM BHBOL / output.txt

(cex/TecT) 1
(MB) 04

OrpaHMUYeHNEe BPEMEHU

OrpaHMUeHMe [IaMATU

YcnoBue 3apgaum

BoBouka oueHb J1IOOUT KOH(ETHl KOHAUTEPCKOM (padpuku, KOoTOopas HAXOAMUTCA B Mape
KBapTasoB oT ero nqoma. HenaBHo BoBouka y3Hai, 4TO OH MOXKET CTAaTh €€ COBIAJEIbLEM, CKyMast
aKuuu KoHautepckoi adpuku Ha GoHmoBOM phiHke. CuacTbio BoBouku He ObLI0 Mpenenal

BoBouka TBepao pemu, 4To KaxkIblii 1eHb OH OyneT SKOHOMUTh M pyOineil u mokymnarb Ha
HUX MaKCHUMaJIbHO BO3MOYKHOE KOJIMYECTBO aKIUH KOMIaHUU. MOXKHO KyNIUTh WU MPOAATh TOJIBKO
1es10e yucio akuuii. BoBouka OyneT 1eficTBOBaTh MO MPOCTOMY aITOPUTMY: KaX/Ibli IeHb OH OyJeT
MOKYIIaTh MAKCUMAJIbHOE YUCJIO aKI[Mi Ha BCE JOCTYIHbIE EMY B 3TOT JIEHb JI€HbI'U, CYMMa KOTOPBIX
OyZieT COCTaBIATh CyMMY, OCTaBIIYIOCS C MPOLUIOro AHA, U M pyOineil, COKOHOMJICHHBIX B JTaHHBIH
neHb. [lpu sTom BoBouka HHKOrga He OyaeT mpojaBaTh KYIUIEHHbIE aKIMM M Ha 4YTO-IHOO ele
TPaTUTh J€HbI'H, OCTABILUECS B KAKOM-TMOO0 JEHb MOCIE MOKYIKU aKIHUil.

[Iponuio N gueld u BoBOYKa XO4YeT MOACUYMTATH JBA YMCIA: CKOJIBKO AKIMM OH KYIWJI U
CKOJTbKO MaKCHMaJIbHO aKIMi OH MOTr OBl KyNHWTh, €CIM OBl JeicTBOBal onTuMmaiabHO. I[lof
ONTUMATBHOCTBIO TMOJpa3yMeBaeTcsi, 4yTo BoBouka Okl cOBepIIan TOJNBKO TAaKWUE TOKYIKH H
MPOJAKU AKIIMK, KOTOPhIE B MTOTE MPUBEIN ObI €ro K BIAJICHHI0 MaKCHMAJIbHBIM KOJIHYECTBOM
aKIMH I10 IPOLIECTBUU N JTHEM.

Jns xaxxkporo u3 N qHEW m3BecTeH Kypc akuuii Ha (GoHIOBOM peiHKE — P; pyOneit 3a ogHy
akuuro. Kypc okynku He OTiau4aercs oT Kypca MPOLakKH.

BxoaHble AaHHbIe

B niepBoii cTpoke uepes mpobert 3anucansl jaBa neibix yncia: N (1 <N < 10°) — konuuectBo
npomenmux auei u M (1 <M < 10°) — cymma py0ieii, kotopble BoBouka S5KOHOMUII KasKIbIA J€Hb.

Bo Bropoii crpoke 3amucansl N uenbix gucen P; (1 <P;<10° — cTOMMOCTH TOKYIKH
(mponaxku) akuui B Kaxabli U3 N qHeil.

BbixogHble AaHHbIe

B enuHcTBeHHOW CTpoke uepe3 mpoden BeiBeauTe 1Ba yucia X U Xy — (PaKTHUYECKOE
KOJIMYECTBO KYIJICHHBIX aKLUi M MakCUMaJbHOE KOJIMYECTBO aKIMH, KOTOpbIMU BoBouka Mor Obl
BIIAJETh 110 MPOLIECTBUU N JHEH IIPU ONITUMAJILHOM CTPATErUu.

['apantupyercs, 4yTo npu 000N cTparernu HU B Kakol u3 N aHeil y BoBouku He Mmoria
OKa3aThcs HAa PyKax cymma, 6onbinas 2 * 10° pyoneit.

[IpuMep BXOIHOTO danna lIpuMep BHXOXHOTO Odania KoMmMeHTapui

(input. txt) (output. txt)

3 100 36 300 OnTuManbHO B IEPBBIi ICHb Ha

10 100 4 COKOHOMJICHHBIE JIEHbI'M KynuTh 10
aKIUH, IPOJIaTh UX BO BTOPOU JI€Hb
3a 1000 py6Oneit u Ha TpeTuii ACHb
3a 1200 py6mneii (C ydeToM Mpoaaxu
U COKOHOMIJICHHBIX JIEHET BO BTOPOU
U TpeTuil AeHb) Kynuth 300 akiuit

5 100 228 566

51 3 42
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PelwleHue

PaccmoTpum, Kak HY)KHO MaKCUMH3UPOBaTh KOJI-BO akIuii. Eciu 1Jis Kakoro-To o4epesoro
1-ro nHA B ciuenyrommii (i+1)-plif JeHb IEeHa akmuii OyJaeT HIbkKe, TO Halo B TEKYIIMH JeHb
UMEIOIIUECS aKIMK TPOJIaBaTh, T.K. YK€ B CICAYIOIUN T€Hb Mbl MOTEHIIUATBHO CMOXKEM KYITUTh
OoJbIIIe aKIUi (HY WJIM TO € KOJ-BO, HO JICHET y Hac OymeT Oonbine). Ecim 1ieHa Ha crieayroruit
JICHb BBIIIE, TO AKIIMH B ATOT JICHb HYXXHO IMOKYIAaTh, T.K. YK€ 3aBTpa 3TH aKIIUH MOXXHO MPOJaTh,
3apaboTaB JONOJHUTEIILHBIC JICHBI'H. B mocienHuii JeHb Ha BCE MMEIONIMECS JCHBI'H MOKyIaeM
aKIIUH.

Bropoii  BapmaHT = pemieHuMs ~ 3a4a4d = BO3MOXKEH ~ METOAOM  JUHAMHUYECKOTO
[IporpaMMupoBaHus. byemM MoHUMaTh MO HALIKUM IIOJI0KEHUEM I1apy YHUCEII — KOJI-BO Yy HAC aKIUi
U KOJI-BO JIEHEr (MOXXHO OIHMCaTh B BHUJE CTPYKTYpHl JaHHBIX). Bynem A Kakqoro ciemyrouiero
JIHS TIOACYUTBIBATH J1BA JIYYLIUX IIOJIOKEHUA — C TOYKHM 3PCHHUS MAKCHUMM3alMU KOJI-BAa aKIUN U
MakCHUMM3aluuu JieHer [Ipu 3ToM Hajo y4ecTh, 4TO KaK10€ ONTHUMAJIBHOE IOJIOKEHUE B TEKYLIUI
JIeHb MOXET OBITh MOJYYEHO KaK M3 ONTHMAJIbHOTO MOJOKEHHs B MPEIbIIYLINH JAE€Hb 10 KOJ-BY
aKUMU, TaK U U3 ONTHUMAJbHOIO TOJOKEHHS B MIPEABbIAYIIUH J1€Hb MO KOJI-BYy JEHEr (HO eciu
MaKCHMAJIbHOE KOJI-BO aKUUH B JBYX ClIy4asX OJWUHAKOBO, TO HAJ0 MAaKCUMHU3UPOBATH KOJI-BO
neHer). JlaHHBIA anropuTM HAMISJHO OIMCBHIBAET BTOPOM MPUMEpP PELICHUs XIOpH (Ha3BaHUS
NEPEMEHHBIX TOBOPST caMH 3a cebs).

PeweHue xropu

#include <fstream>
using namespace std;
int main() {
ifstream cin("input.txt");

ofstream cout ("output.txt");

int n, m;
cin >> n >> m;

int sharesO = 0, money0 = O,
shares = 0, money =

(@)
~.

int p, p next;

cin >> p;

for (int 1 = 0; 1 < n - 1; 1i++) {
cin >> p next;

shares0 += (money0 + m) / p;
money0 = (money0 + m) % p;
money += m;
if (p > p next) {
money += shares * p;
shares = 0;
}
else {
shares += money / p;
money %= p;
}
P = p_next;
}
shares0 += (money0 + m) / p;
//money0 = (money0 + m) % p;
shares += (money + m) / p;
//money += (money + m) % p;

cout << shares0 << ' ' << shares << endl;
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BTOpOfI BAPpHUAHT PpCIICHUA METOAOM JUHAMHUYCCKOIO IMTPOrpaMMHUPOBAHUSA:

#include <fstream>
#include <algorithm>

using namespace std;

struct state t {
int shares;
int money;

bool operator <(const state té&
return shares == oth.shares ?
}
}i

int main() {
ifstream cin("input.txt");
ofstream cout ("output.txt");

int n, m;
cin >> n >> m;

state_ t
only buying = { 0, 0 },
max shares = { 0, 0 },
max_money = {0, 0 };
for (int 1 = 0; 1 < n; 1i++) {
int p;
cin >> p;
only buying.shares = (only bu
only buying.money = (only buy
state t
max money from max shares =
0,

max shares.money + max sh
b
max money from max money
0,
max money.money + m
by
max shares from max shares
max shares.shares + (max_
(max shares.money + m) %
by
max shares from max money
(max_money.money + m) / p
(max money.money + m) P
}i
max money = max (max money fro
max_shares max (max_ shares f

}

%

cout << only buying.shares << '

oth) const {

money < oth.money shares < oth.shares;

/ p;
<

ying.money + m)
ing.money + m)

%

{

ares.shares * p + m

{

{

shares.money + m)
p

/ P,

{

4

4
m max shares, max money from max money) ;

rom max shares, max shares from max money);

' << max shares.shares << endl;
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3apaya 6. TpeyronbHUK CeprnHCKOro
Bxomuon odanmn cTaHmapTHeEM BBOA / input.txt
BrxonHo¥ Ganin CTaHOapPTHHEM BHBOL / output.txt
OTrpaHMUeHMre BpeMeHMr (cexk/TecT) 1
OrpaHnueHue namMatu (MO) 64

YcnoBue 3apgaum

Ha nponutoil Hexene Ha AONOJHUTEIBHOM 3aHATUM [0 Maremarnke BoBouka y3Hanm mpo
¢dpaxranbl. Ecu roBOpUTh MPOCTHIMU CIIOBAMU (HACKOJIBKO 3TO BOSMOXKHO B OJJHOM IPEIOKEHUH ),
(bpakTasbl — 3T0 0OBEKTHI, CTPYKTYpa KOTOPBIX MOBTOPSIETCS B COCTABHBIX YaCTIX 0OBEKTA U TaK 10
O0eckoHeuHOCTH. HekoTopbie OOBEKTHI B MPHUPOJIE, & TAKKE MareMaTHUecKhe OOBEKTHI, 00 aroT
CBOIcTBaMU (hpaKTayioB.

B kadecTBe HamIAOHBIX NPUMEPOB YUYWTENb II0KAa3aJl KIACCy HECKOJIBKO IPUMEPOB
(dpakTanoB, MOCTPOCHHBIX Ha MJIOCKOCTH. Cpeir 3TUX MPUMEPOB ObUT TpeyroibHUK CepruHCKOTO,
Ha PUCYHKE HMXKE MOKa3aH MPUHIMI TOCTPOCHUS JaHHOU (pakTaia.

AL L4

BoBouke uzes ¢ppakranaoB o4eHb MOHPABUIIACH, TAK YTO OH B Ka4€CTBE TPEHUPOBKHU PEILNII
Hamucarb NpOrpaMMbl JJIsl TOCTPOEHUSI HECKOJIIBKUX (PPAKTaIOB — MEPBBIM OH XOYET HapuUCOBATh
Kak pa3 TpeyroibHUK CeprnuHckoro. OgHako, BOT He3ajada, KOMIBIOTEPHYIO rpaduKy Ha ypoKax
MHPOPMATHKH €IIe He MPOXOAWIH, TOITOMY BoOBOUKa pemmia «pucCOBaTh» HEKHH aHaJoT
paccMarpuBaeMoro (¢pakrajga C IOMOIIbIO ICEBAOTpaUKH, T.€. TEKCTOBBIX CHMBOJIOB,
UMUTHUPYIOIIMX TpaduyecKrie NIPUMUTUBBI.

BXOAHbIe AaHHble

EnuncTBeHHass ctpoka comepkuT oxHo Imenoe uyucio N (1 <N<10) — pa3mepHOCTbH
«pucyemMoin» HUrypsl.
BbixogHble AaHHbIe

C mOMOIIBI0 CUMBOJIOB TICEBIOTPAPUKHA M MPOOETIOB MOMKHA OBITH MOCTpOCHA (GUTYpa,
HAIIOMHHAIONIAst TPEYrobHUK CeprHHCKOTO. J[0MyCTUMBI TOJIBKO CIEAYIONIHE CUMBOJIBL:

e xocas ueprta (ciem) —'/', ASCII-xox cumBona 47 (0x2F);

e oOparnas xocas uepta (Oekcrnemn) —'\', ASCII-kon cumBomna 92 (0x5C);
e noxyepkusanue —' ', ASCII-xox cumBona 95 (0x5F );

® CHUMBOJIBI TIEPEBOJIa CTPOK.

[IpaBuna mnoctpoenust ¢Guryp, a TakkKe IMOHITHE HUX PAa3MEPHOCTH, JIyYIle BCETO

WUTIOCTPUPYIOTCS IPUBEACHHBIMHI HUKE TIPUMEpPaMU BXOIHBIX U BBIXOIHBIX NaHHBIX 1ist N = 1, 2,
3ud.

[TocTpoeHHBIN TPEYroJbHHUK JOJKEH KacaThCsl BEPXHEW W JIEBOW TPAHUIBI «PHCYHKA».
Kaxnas ctpoka AomkHa 3aKaHUMBAThCA OOpaTHOM KOcoW 4epToi, 0e3 mpoOesioB mocie, T.e. BCe
CTpOKHM OymyT pa3HoW ummHBL [locie mociemHero «rpaduveckoro» CUMBONA (0OpaTHOM KOCOWM
4epThl), JOJDKEH OBITh MEPEBOA CTPOKHU. J[pyrumu ciioBamu, NpaBUIbHBIA OTBET B JAHHON 3ajaue
JIOJDKEH TOJTHOCTHIO TIOCUMBOJIBHO COBIIA/IATh C ATAJIOHHBIM PEIICHUEM JKIOPH.
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IlpumMep lIpuMep BHXOXHOTO Odanna KoMMeHTapumn

BXOOHOT'O (output. txt)

dbanna

(input. txt)

1 /\ /\

/\ / \

I[JISI HariIsgsAHOCTU B BUAC CETKU
0003HaYEHEI T'paHHUIIbL
CHMBOJIOB, T.€C. KaXXJad KJICTOUYKa
— OJUH CUMBOJI (HYCTBIG KIICTKHU
— Hp06eJII>I, CHUMBOJIBI ICPEBOJAA
CTPOK HE TOKa3aHBbI)

2 /\ /\

/\ /N
/N /N =]
/ N/ /N LN

/ N/ N\

3 /\ /\

/_\ / \
ANVA =
VAR ANV
/\ /\ / N/ N
/_\ /_\ /' \ /\
/N /N /N /N / 0\ / 0\

/ \/ N/ \N/__\

4 /\

/ A\
ANVA
/ N/ \
/\ /\
/_\ /\
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PelwleHue

PaccmoTtpum m000ii TpeyroapbHUK u3 AaHHOro (paxrana. Illupuna H KaXaoro Takoro
TpeyrojbHUKa (€ClM CUMTaTh 110 HWXXHMM KJIeTKaM) B 2 pasa Oosbuie BbicoThl W. Ilpu sToMm
3aBHCUMOCTB OT N caenyromas: H(N) = 2", W(N) =2 * H(N)

[Tpexne Bcero HEOOXOMMMO 3aBECTH JBYMEPHBIH MacCUB MO (HOPMHUPYEMYIO «KaPTUHKY»
Tpebyemoro pa3mepa. Jlanee HEOOXOMMO peann30BaTh PEKYPCHBHYIO MPOLEAYPY (B MPHUBEACHHOM
HIOKEe Koje (yHKIUs part), KoTopas yMeeT «pHucOBarb» TpeyronmbHHK pasmepa N (level) B
MPSIMOYTOJBHHUKE C BEpXHHUM JieBbIM yrioM (left, top). J{nss N =1 Oynet otaenbHas peanus3aus, s
N>1 — pexkypcuBHasi, peajlM30BaHHAas dYepe3 TPH BHI30BA JAHHOH mpouexaypbl ansi N—1 wu
PACCUMTAHHBIX BEPXHUX JIEBBIX YITIOM COOTBETCTBYIOIIMX COCTABHBIX TPEYTOJIHHUKOB.

Hixe MMPUBOAUTCA PCUICHUEC KXKIOPU, KOTOPOC JOCTATOYHO OUCBUIHO.

PewweHue xopu

#include <fstream>
#include <vector>
#include <string>
#include <algorithm>

using namespace std;

void part (int level, int top, int left, vector<string> &field) {
if (level == 1) {

field[top]l [left] = field[top + 1] [left - 1] = "'/';
field[top + 1][left - 1] = '/';
field[topl[left + 1] = field[top + 1][left + 2] = "\\';
field[top + 1][left] = field[top + 1][left + 1] ="' ';
}
else {
level--;

int partSize = 1 << level;

part (level, top, left, field);

part (level, top + partSize, left - partSize, field);
part (level, top + partSize, left + partSize, field);

int main() {
ifstream cin("input.txt");
ofstream cout ("output.txt");

int level;
cin >> level;

int h = 1 << level,
w = h << 1;
vector<string> field(h, string(w, ' '));

part (level, 0, h - 1, field);

for (int i1 = 0; i < h; 1i++) {
string line = field[i].substr (0, field[i].find last of ('\\') + 1);
cout << line.c str() << endl;

}
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