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1 #include <iostream>

2 using namespace std;

3  int main () {

4 int n;

5 cin >> n;

6 if (n % 4 == 0)

7 cout << -1 << endl;
8 else

9 while (true) {

10 cout << n % 4 << endl;
11

12 n-=mn% 4;

13 int v;

14 cin >> v;

15 if (v == -1)

16 break;

17 n -—= v;

18 }

19 return O;

20 }

HKO et al. (MKH CII6rY) Teopus urp 24.09.2025 11/41



Kop,

[Tpumep 1: 3a Xop MOKHO B34ThH 1, 2 AWM 3 KaMHA

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17

#include <cstdio>

int main () {
int n;
scanf ("%d", &n):;
if (n % 4 == 0)
printf ("-1\n");
else
while (true) {
printf ("%d\n", n % 4);
fflush (stdout);

n-=mn¢%4;

int v;

scanf ("%d", &v):
if (v == -1)

break;
n —-—= vy
}
return O;
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#include <iostream>
#include <vector>
using namespace std;
vector <int> moves = {2, 3, 5};
int main () {
int n;
cin >> n;
vector <bool> win (n + 1);
for (int i = 0; i <= n; i++)
for (auto k : moves)
if (i >= k && !win[i - k])
win[i] = true;
cout << (win[n] ? "First" : "Second") << endl;
return O;
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excludant) — dyHKIUSI OT MHOKECTBA YHCEA: MUHHUMAABHOE IleAoe
HEOTpHIIaTEeAbHOE YHUCAO, KOTOPOe He BCTPEYaeTCs B 3TOM
MHOKECTBE.
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Onpeaeaenune 3: MuHMMaAbHOE UCKAIOUEHHOE (minimal
excludant) — dyHKIUSI OT MHOKECTBA YHCEA: MUHHUMAABHOE IleAoe
HEOTpHIIaTEeAbHOE YHUCAO, KOTOPOe He BCTPEYaeTCs B 3TOM
MHOKECTBE.

mex(S) = min{x € Ng | x ¢ S}

Omnpepeaenne 4: Yucao I'panay (Grundy number) B Bepimmae —
3TO MeX OT MHO’ReCTBa 4ynceA ['paHAM BO BCeX BepITMHAaX, Kypa U3
Heé MO’XHO CAEAATh XOA.
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Yucaa 'paspn Yucaa 'paHAM U BEIMCPHIIT
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ITycte A u B — pABe Urpsl.
Toraa g(A @ B) = g(A) xor g(B).

@ 3AeCh XOr — IOOMTOBAS oriepalud «MCKAYAoIee UAN»

@ mIpuMep:

e x=5=..0101,

e y=3=..0011,
ez=6=..01100 =x xXor y
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Teopema Llnpara—I'pasau AOKa3aTeAbCTBO

AOKa3zaTeAbCTBO TEOPEMBI

AoKarkeM TeopeMy:

@ OYAEM CTPOUTH TADAMIY AAS TIPSAMOM CYMMBI MHAYKIIMEHN 1O
pasmepy: 1 x 1, 2x 2, 4x4,8x8, ...

pPaccMOTPUM TOAPOOHO TiepexXop 4 X 4 —» 8 X 8
KaK TTIOAYYaeTCs BePXHUM AeBBIN KBAApaT 4 x 47

CHU3Y B Ka>kKAOM CTOAOTIe ecTh umcaa 0,1,2,3

3HAYUT, MOKHO CUUTATDL, UTO BLIYUCAEHHE MeX MTPOCTO
HaunHaeTcsa He c 0, ac 4

@ B OCTaAbHOM 3TOT KBAaApPaAT CTPOUTCS COBEPIIEHHO TakK >Ke, Kak
" HUKHUM A€eBBIU

@ II09TOMY OH IIOAy4YaeTCs W3 HHMJKHEro AeBOI'O KBaApaTa, eCAU K
Ka>kKAOMY YHCAY TTpHUOaBUTH 4
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Teopema Llnpara—I'pasau AOKa3aTeAbCTBO

AOKa3zaTeAbCTBO TEOPEMBI

AoKarkeM TeopeMy:

@ OYAEM CTPOUTH TADAMIY AAS TIPSAMOM CYMMBI MHAYKIIMEHN 1O
pasmepy: 1 x 1, 2x 2, 4x4,8x8, ...

pPaccMOTPUM TOAPOOHO TiepexXop 4 X 4 —» 8 X 8
KaK TIOAYyYaeTCsT HUJKHUM TIpaBbIN KBAApAT 4 x 47

CAEBa B KayKAOM CTpoOKe ecTh umcaa 0,1,2,3

3HAYUT, MOKHO CUUTATDL, UTO BLIYUCAEHHE MeX MTPOCTO
HaunHaeTcsa He c 0, ac 4

@ B OCTaAbHOM 3TOT KBAaApPaAT CTPOUTCS COBEPIIEHHO TakK >Ke, Kak
" HUKHUM A€eBBIU
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Ka>kKAOMY YHCAY TTpHUOaBUTH 4
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Teopema Ilnpara—-I'pasan AOKazaTeAbCTBO

AOKa3zaTeAbCTBO TEOPEMBI

AoKarkeM TeopeMy:

@ OYAEM CTPOUTH TADAMIY AAS TIPSAMOM CYMMBI MHAYKIIMEHN 1O
pasmepy: 1 x 1, 2x 2, 4x4,8x8, ...

pPaccMOTPUM TOAPOOHO TiepexXop 4 X 4 —» 8 X 8
KaK TIOAyYaeTCs BepXHUM MpaBBIM KBaApaT 4 x 47
CHU3Y B Ka>kKAOM CTOADTIe ecTh umcaa 4,95,0,7

CAEBa B Ka)KAOM CTPOKe eCTh UmcAa 4,95,6,7

9TOT KBaAPAT CTPOUTCS COBEPIIEHHO TakK ’Ke, KaK M HUKHUU
AeBBIY, W YynCAd 4 1 OOABLIE He MOAYYAIOTCs, 3HAUUT, OHU He
BAUSIIOT Ha Pe3YAbBTAT

@ II0ATOMY 3TOT KBAAPAT — IIPOCTO KOIIUSI HUKHETO AEBOT'O
KBaApaTa 0e3 M3MeHeHUH
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Teopema Llnpara—I'pasau AOKa3aTeAbCTBO

AOKa3zaTeAbCTBO TEOPEMBI

AoKarkeM TeopeMy:

@ OyAEeM CTPOUTH TaDAMIIY AAS XOT MHAYKITMEN TI0 pasMepy:
1x1,2x2 4x4,8x%x8, ...

@ paccMOTPUM HOAPOOHO Iepexop 4 x 4 —> 8 X 8
@ KaK IIOAYyYaeTCsI BEPXHUM AEBBIU KBAApaT 4 x 42

@ KOIIMPYEM HW’KHUU AEBBIM KBAAPAT W IIPUOABASIEM K Ka’KAOMY
4NCAYy 4

@ KakK TMOAyYaeTCs HIVJKHWM MTPaBbIN KBAApAT 4 X 47

@ KOIMpYyeM HUKHUU A€BBIM KBaApaT M MPHUOABASIEM K Ka*kKAOMY
4uCAy 4

@ KaK IIOAyYaeTCs BEePXHUM IIPABBbIA KBaapar 4 x 4?7
@ KOMMpyeM HUKHMU AeBBIM KBappaT 0e3 m3aMeHeHUHU

@ UTakK, ABe TaOAUIILI PaBHBI MO MOCTPOEHUIO, UTO U
TpeboBaAOCh AOKA3aTh
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Pemenne 3apadu Tpu KydKu KaMHER

Peinenne mcxopaHOU 3apauud

YTo, ecAU CKOMOUHUPOBATEL TPU UTPHI?
@ TpU KYYKM: @, b U ¢ KaMHeH

@ 34 XOA MOJXHO B34Thb AI0DO€ TIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOM KYyUKHn

@ KTO TTOOCAUT?
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Pemenne 3apadu Tpu KydKu KaMHER

Peinenne mcxopaHOU 3apauud

YTo, ecAU CKOMOUHUPOBATEL TPU UTPHI?
@ TpU KYYKM: @, b U ¢ KaMHeH

@ 34 XOA MOJXHO B34Thb AI0DO€ TIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOM KYyUKHn

@ KTO TTOOCAUT?

@ a xor b xor ¢ =0 & mobeAUT BTOPOU UTPOK
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Pemenne 3apadu Tpu KydKu KaMHER

Peinenne mcxopaHOU 3apauud

YTo, ecAU CKOMOUHUPOBATEL TPU UTPHI?

TPU KY4YKH: @, b U ¢ KaMHeH

3d XOA MOJXKHO B3ATH AI0DO€ TIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOM KYUYKH

KTO TO0eAUT?
a xor b xor ¢ = 0 < MOOEeAUT BTOPOU UTPOK

npuMep a=1, b=72, ¢c=3: a xor b xor c =1 Xor 2 xor 3
= 3 xor 3 = 0, 3HauuT, I10OEAUT BTOPOM UI'POK
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Pemenne 3apadu Tpu KydKu KaMHER

Peinenne mcxopaHOU 3apauud

YTo, ecAU CKOMOUHUPOBATEL TPU UTPHI?

TPU KY4YKH: @, b U ¢ KaMHeH

3d XOA MOJXKHO B3ATH AI0DO€ TIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOM KYUYKH

KTO TO0eAUT?

a xor b xor ¢ = 0 < MOOEeAUT BTOPOU UTPOK

npuMep a=1, b=72, ¢c=3: a xor b xor c =1 Xor 2 xor 3
= 3 xor 3 = 0, 3HauuT, I10OEAUT BTOPOM UI'POK

npumep a = 24, b = 4%, ¢ = 55:

a xor b xor ¢ = 24 xor 47 xor 55

= 55 xor 55 = 0, 3HaUUT, TOGEAUT BTOPON UTPOK

Hean Ka
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Pemenne 3apadu Tpu KydKu KaMHER

Peinenne mcxopaHOU 3apauud

YTo, ecAU CKOMOUHUPOBATEL TPU UTPHI?
@ TpU KYYKM: @, b U ¢ KaMHeH

@ 3a X0A MOXKHO B3SITh AIO0O€ MOAOKUTEABHOE UMCAO KaMHEH,
HO TOABKO M3 OAHOW KyYKM

@ KTO TTOOCAUT?

@ a xor b xor ¢ =0 & mobeAUT BTOPOU UTPOK

e mpuMep a=1, b=2, ¢=3: a xor b xor c =1 xor 2 xor 3
= 3 xor 3 = 0, 3HauuT, I10OEAUT BTOPOM UI'POK

@ npumep a = 24, b =47, ¢ = 55:
a xor b xor ¢ = 24 xor 47 xor 55
= 55 xor 55 = 0, 3HaUUT, TOGEAUT BTOPON UTPOK

e mpumep a = 23, b =48, ¢ = 55:
a xor b xor ¢ = 23 xor 48 xor 55
= 39 xor 55 = 16, 3HAUUT, MOOGEANT TEPBBIN UTPOK
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Bei6op xoaa

Be1Obop xopa

HpeAHOAO}KI/IM, YTO TIO3UIUA BLIWTPBITITHAI.

Kaxk BbIOMpaTh IIpaBUABHBIU XOA?
@ caMoe IpPOCTOoe:

@ TepedpaTh BCe BO3MOJKHBIE XOABI

HKO et al. (MKH CII6I'Y) Teopus urp

24.09.2025
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Pemenne 3apadu Bei6op xoaa

Be1Obop xopa

[MpeATOAORMM, UTO TO3UITUST BLIUTPLITITHASI.
Kaxk BbIOMpaTh IIpaBUABHBIU XOA?

@ caMoe IpPOCTOoe:
@ TepedpaTh BCe BO3MOJKHBIE XOABI

@ MepecyruTaTh YNCAO rpaHAI/I IIOCAE Ka>XAOT'O BO3MOJXHOI'O XOAA
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Pemenne 3apadu Bei6op xoaa

Be1Obop xopa

[MpeATOAORMM, UTO TO3UITUST BLIUTPLITITHASI.
Kaxk BbIOMpaTh IIpaBUABHBIU XOA?

@ caMoe IpPOCTOoe:
@ TepedpaTh BCe BO3MOJKHBIE XOABI
@ TepecyuTaTh YMCAO ['paHAM MOcAe Ka*kRAOTO BO3MOJKHOTO XOAA

4 BBI6paTb TOT XOA, TTIOCAEC KOTOPOTO OHO PABHO HYAIO
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Pemenne 3apadu Bei6op xoaa

Be1Obop xopa

[MpeATOAORMM, UTO TO3UITUST BLIUTPLITITHASI.
Kaxk BbIOMpaTh IIpaBUABHBIU XOA?

camoe TIpoCToe:
mepebpaTh BCe BO3ZMOKHBIE XOABI

MepecunTaTh YMNCAO ['PaHAU MOCAE KayKAOTO BO3MOKHOTO XOAQ
BBIOpATH TOT XOA, TIOCA€ KOTOPOTO OHO PaBHO HYATO

3TO U OYAET XOA B TTPOUTPHINTHYIO (AAS TPOTUBHWKA) MO3UITUIO
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Pemenue 3apay Tlpumep

[ Ipumep

BoT emnié oavH mpumMep.
@ N Ky4YeK KaMHeU: ai,dsy, ..., , KaMHeu

@ 3a XOA MOJKHO B34Th 2, 3 MAM 5 KaMHelM, HO TOALKO M3 OAHOMU
KY4YKU

@ KTO TTOOCAUT?
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Pemenue 3apay Tlpumep

[ Ipumep

BoT emnié oavH mpumMep.
@ n Ky4deK KaMHeH: dy,as, ..., d, KaMHeHn
@ 3a XOA MOYKHO B34Th 2, 3 AWM 5 KaMHeH, HO TOALKO M3 OAHOM
KY4YKU
@ KTO TTOOCAUT?

@ AAST KaXKAOTO BO3MOKHOTO KOAWYECTBA KaMHEH k B KydKe
3apaHee nocuuraeMm uyucro I'panpu g(k)
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Pemenue 3apay Tlpumep

[ Ipumep

BoT emnié oavH mpumMep.
@ N Ky4YeK KaMHeU: ai,dsy, ..., , KaMHeu

@ 3a XOA MOYKHO B34Th 2, 3 AWM 5 KaMHeH, HO TOALKO M3 OAHOM
KY4YKU

KTO TO0eAUT?

AAST KaXKAOTO BO3MOKHOTO KOAWYECTBA KaMHEH k B KydKe
3apaHee nocuuraeMm uyucro I'panpu g(k)

g(k) = mex{g(k — 2),g(k — 3),g9(k — 5)}
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Pemenue 3apay Tlpumep

[ Ipumep

BoT emnié oavH mpumMep.
@ n Ky4deK KaMHeH: dy,as, ..., d, KaMHeHn
@ 3a XOA MOYKHO B34Th 2, 3 AWM 5 KaMHeH, HO TOALKO M3 OAHOM
KY4YKU
@ KTO TTOOCAUT?

@ AAST KaXKAOTO BO3MOKHOTO KOAWYECTBA KaMHEH k B KydKe
3apaHee nocuuraeMm uyucro I'panpu g(k)

o g(k) = mex{g(k —2),g(k—3),g(k—5)}
@ 1epep BbIYHCAEHHUEM U pAoOaBAeHHEM Kaxporo g(k — x)
mpoBepsieM, 4TO k — X HEeOTPHUIIATEABHO
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Pemenue 3apay Tlpumep

[ Ipumep
BoT emnié oavH mpumMep.
@ n Ky4deK KaMHeH: dy,as, ..., d, KaMHeHn
@ 3a XOA MOYKHO B34Th 2, 3 AWM 5 KaMHeH, HO TOALKO M3 OAHOM

KYYKH
KTO TO0eAUT?

AAST KaXKAOTO BO3MOKHOTO KOAWYECTBA KaMHEH k B KydKe
3apaHee nocuuraeMm uyucro I'panpu g(k)

g(k) = mex{g(k — 2),g(k — 3),g(k — 5)}
1epep, BhIUUCAEHUEeM U AO0GaBAeHueM Kakporo g(k — x)
mpoBepsieM, 4TO k — X HEeOTPHUIIATEABHO

HakoHell, BeiuucAauM g(aj) xor g(ap) xor ... xor g(ay)
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Pemenue 3apay Tlpumep

[ Ipumep
BoT emnié oavH mpumMep.
@ n Ky4deK KaMHeH: dy,as, ..., d, KaMHeHn
@ 3a XOA MOYKHO B34Th 2, 3 AWM 5 KaMHeH, HO TOALKO M3 OAHOM

KYYKH
KTO TO0eAUT?

AAST KaXKAOTO BO3MOKHOTO KOAWYECTBA KaMHEH k B KydKe
3apaHee nocuuraeMm uyucro I'panpu g(k)

g(k) = mex{g(k — 2),g(k — 3),g(k — 5)}
1epep, BhIUUCAEHUEeM U AO0GaBAeHueM Kakporo g(k — x)
mpoBepsieM, 4TO k — X HEeOTPHUIIATEABHO

HakoHell, BeiuucAauM g(aj) xor g(ap) xor ... xor g(ay)

€CAU IIOAYYUYUACH 0, TeKylllas IIO3KuIus IIPOUI'PbIITHAsA
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Pemenue 3apay Tlpumep

[ Ipumep

BoT emnié oavH mpumMep.

n Ky4ek KaMHeW: aj, ds, ..., d, KaMHeH

3a XOA MOJKHO B34Th 2, 3 AWM 5 KaMHeH, HO TOALKO M3 OAHOM
KY4YKU

KTO TO0eAUT?

AAST KaXKAOTO BO3MOKHOTO KOAWYECTBA KaMHEH k B KydKe
3apaHee nocuuraeMm uyucro I'panpu g(k)

g(k) = mex{g(k — 2),g(k — 3),g(k — 5)}
1epep, BhIUUCAEHUEeM U AO0GaBAeHueM Kakporo g(k — x)
mpoBepsieM, 4TO k — X HEeOTPHUIIATEABHO

HakoHell, BeiuucAauM g(aj) xor g(ap) xor ... xor g(ay)
ecAm noAyuuacs 0, TeKyuiast [O3ULUs [IPOUTPhIIIHAS

€CAU IIOAYHUYUACH He O, TeKylllasd I[IO3ULlYid BbIUI'PBIITHAS
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Kop,
Koa Ard TIPEABIAYILETO TIPUMEDPA.

1 #include <iostream>

2 #include <set>

3  #include <vector>

4 using namespace std;

5 wvector <int> moves = {2, 3, 5};

6 int const limit = 100;

7 int main () {

8 vector <int> g (limit + 1);

9 for (int v = 0; v <= limit; v++) {

10 set <int> s;

11 for (auto k : moves) if (v >= k) s.insert (g[v - k]):
12 glv] = 0; while (s.count (g[v])) glv] += 1;
13 }

14 int n; cin >> n;

15 vector <int> a (n);

16 int total = 0;

17 for (int i = 0; i < n; i++) {

18 cin >> a[i]; total "= glalill;

19 }

20 cout << (total == 0 ? "Second" "First") << endl;
21 return 0;

HKO et al. (MKH CII6rY) Teopus urp

24.09.2025

39/ 41



Tabanuma

TabAuiia

Ywucaa 'patay: 3a X0p MOKHO B3SIThL 2, 3 UAM 5 KaMHeH
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Pemenue 3apav Tabanma

TabAuiia
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Pemenue 3apav Tabanma

TabAuiia

Ywucaa 'patay: 3a X0p MOKHO B3SIThL 2, 3 UAM 5 KaMHeH
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Pemenue 3apav Tabanma

TabAuiia

Ywucaa 'patay: 3a X0p MOKHO B3SIThL 2, 3 UAM 5 KaMHeH
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Pemenue 3apav Tabanma

TabAuiia

Ywucaa 'patay: 3a X0p MOKHO B3SIThL 2, 3 UAM 5 KaMHeH
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3aBepiienne

Bomipocsr?

Bormipocsr?
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