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[MTpumep 1: 3a X0p MOKHO B34Th 1, 2 UAM 3 KaMHA

#include <iostream>
using namespace std;
int main () {
int n;
cin >> n;
cout << ((n % 4 == 0) ? "Second" : "First") << endl;
return 0;

1
2
3
4
5
6
7
8
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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 0;

20 1}
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1 #include <cstdio>
2
3 int main () {
4 int n;
5 scanf ("%d", &n);
6 if (n % 4 == 0)
7 printf ("-1\n");
8 else
9 while (true) {
10 printf ("%d\n", n % 4);
11 fflush (stdout);
12 n-=mn% 4;
13 int v;
14 scanf ("%d", &v);
15 if (v == -1)
16 break;
17 n -= v;
18 }
19 return 0;
20 }
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[MTpumep 3: 3a X0pA MO’KHO B34Th 2, 3 UAM 5 KaMHeN

W Jo Ul WN

#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 : moves)
if (i >= k && !win[i - k])
win[i] = true;
cout << (win[n] ? "First" : "Second") << endl;
return 0;
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o (24,47,55) — IPOUTPHILIHEIHA
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@ YTOOBI HAYUYUTHCA OBICTPO PENIaTh, U3YUYUM TEOPUIO
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Omnpeaeaenne 3: MuHUMaAbHOE UCKAIOUEHHOE (minimal
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HamnwuiieM B BepHIWHaX IleAble HEOTPUIIATEABHBIE YKCAA.

Omnpeaeaenne 3: MuHUMaAbHOE UCKAIOUEHHOE (minimal
excludant) — pyHKIUSI OT MHOKECTBA YHUCEA: MUHUMAABHOE IleA0e
HeoTpUllaTeAbHOE YHUCAO, KOTOpPOe He BCTpedaeTcs B 3TOM
MHO>KEeCTBE.
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Omnpeaeaenne 3: MuHUMaAbHOE UCKAIOUEHHOE (minimal
excludant) — pyHKIUSI OT MHOKECTBA YHUCEA: MUHUMAABHOE IleA0e
HeoTpUllaTeAbHOE YHUCAO, KOTOpPOe He BCTpedaeTcs B 3TOM
MHO>KEeCTBE.

mex(S) = min{x € Ny | x ¢ S}

Omnpepeaenne 4: Uucao I'panpu (Grundy number) B BepuinHe —
3TO MeX OT MHO’KeCTBa 4uceA ['paHAY BO BcexX BepIIMHAX, Kypa U3
Heé MO’KHO CAEAATh XOA.
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Yucaa ['paHAY U BBIMTPHIIII

YrBepkpeHue 1: Urcao I'paHAM B BeplliHEe PABHO HYAIO < 3Ta
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IMyctb A 1 B — ABe UTDPHI.

Toraa g(A @ B) = g(A) xor g(B).

@ 3AeCh XOr — noouTOBas oriepanus «MCKAIOYaAmoInee UAn»

@ IIpuMep:
e x=5=..0101,
e y=3=..0011,

@z=6=..0110p =x xXory
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Teopema IInpara—I'paHan AOKazaTeAbCTBO

AOKa3aTeAbBCTBO TEOPEMBI

AOKarkeM TeopeMy:

@ OyAEM CTPOUTH TAOAUILY AAG MIPSAMOM CYMMBI MHAYKIIMEN 110
pasmepy: 1 x1,2x2, 4x4,8x38, ...

paccMoTpuM ITOAPOOHO Tiepexop 4 X 4 —» 8 X 8
KaK ITOAyYaeTCsl BePXHUM AeBBIN KBaApaT 4 x 42

CHU3Y B Ka*XKAOM CTOAOIle ecTh umcaa 0,1,2,3

3HAQYUT, MOXKHO CUUTATh, UTO BBIYUCAEHHE MeX IIPOCTO
HaunHaeTcsa He ¢ 0, a c 4

@ B OCTAAbBHOM 3TOT KBAApPAT CTPOUTCS COBEPIIEHHO TakK >Ke, KakK
1 HUKHUM AeBBIU

@ IIO3TOMY OH IIOAYYaeTCS M3 HUJKHErO A€BOTO KBaApPaTa, €CAU K
Ka’kKAOMY YHCAY IpuOaBUTH 4
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AOKarkeM TeopeMy:

@ OyAEM CTPOUTH TAOAUILY AAG MIPSAMOM CYMMBI MHAYKIIMEN 110
pasmepy: 1 x1,2x2, 4x4,8x38, ...

paccMoTpuM ITOAPOOHO Tiepexop 4 X 4 —» 8 X 8
KaK IMOAyYaeTCsl HUJKHUM IIpaBbIM KBaApaT 4 x 42

CAeBa B Ka’kKAOM cTpoke ecTh umcaa 0,1,2,3

3HAQYUT, MOXKHO CUUTATh, UTO BBIYUCAEHHE MeX IIPOCTO
HaunHaeTcsa He ¢ 0, a c 4

@ B OCTAAbBHOM 3TOT KBAApPAT CTPOUTCS COBEPIIEHHO TakK >Ke, KakK
1 HUKHUM AeBBIU

@ IIO3TOMY OH IIOAYYaeTCS M3 HUJKHErO A€BOTO KBaApPaTa, €CAU K
Ka’kKAOMY YHCAY IpuOaBUTH 4
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Teopema IInpara—I'paHan AOKazaTeAbCTBO

AOKa3aTeAbBCTBO TEOPEMBI

AOKarkeM TeopeMy:

@ OyAEM CTPOUTH TAOAUILY AAG MIPSAMOM CYMMBI MHAYKIIMEN 110
pasmepy: 1 x1,2x2, 4x4,8x38, ...

paccMoTpuM ITOAPOOHO Tiepexop 4 X 4 —» 8 X 8
KakK ITOAyYaeTCsl BepXHUM IpPaBBI¥ KBappaT 4 X 47
CHU3Y B Ka*XKAOM CTOAOIle ecTh umcaa 4,95,06,7

CAeBa B Ka’KAOM CTPOKe eCTh uucAa 4,95,6,7

9TOT KBAAPAT CTPOUTCS COBEPIIEHHO TakK ’Ke, KaK U HUKHUU
A€BBIY, U 4uCAQ 4 1 OOABIIIE He IIOAYYaIOTCS, 3HAUUT, OHU He
BAUSIOT Ha Pe3YAbBTAT

@ TI0O3TOMY 3TOT KBAAPAT — IIPOCTO KOIIUSI HUKHETO AEBOT'O
KBaApaTa 0e3 M3MeHeHUH
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Teopema IInpara—I'paHan AOKazaTeAbCTBO

AOKa3aTeAbBCTBO TEOPEMBI

AOKarkeM TeopeMy:

@ OyAeM CTPOUTH TaDAMIIY AAS XOI MHAYKIIVMEN II0 pas3Mepy:
1x1,2x2 4x4,8x%x8, ...

@ paccMOTPUM MHOAPOOHO Tepexop 4 X 4 —> 8 X 8
@ KakK IIOAyYaeTCsI BEPXHUM AeBBIU KBAApaT 4 x 42

@ KOIIMpYeM HU>KHUU A€BBIU KBAApPAT U NPUOABASIEM K KaKAOMY
4nCAy 4

@ KakK ITOAyYaeTCsl HUJKHUU IIpPaBbIM KBAApAT 4 X 42

@ KOIIMpYyeM HU>XHHU A€BBIM KBAaApaT U NIPHUOABAIEM K KaKAOMY
qucay 4

@ KaK IIOAyYaeTCsd BEePXHUM IIpaBbIl KBappaT 4 x 47
@ KOIIMpYeM HUKHUU AEeBBIU KBaApaT 0e3 M3MeHeHUN

@ UTaK, ABe TAOAUIIBI PABHEI [10 IIOCTPOEHUIO, UTO U
TpebOBaAOChH AOKA3aTh

Mpan Kasmenko et al. (CII6I'Y) Teopusi urp 23.09.2021 35741



Tpu wycn kavmeit

Peinenne mcxopAHOU 3ajpayuu

YTo, ecA CKOMOMHUPOBAThL TPU UTPHI?
@ TpU Ky4YKU: d, b U ¢ KaMHeH

@ 34 XOA MOJXHO B34Thb AI000€ TTIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOI;’I KYy4KHU

@ KTO IoOepuT?
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@ 34 XOA MOJXHO B34Thb AI000€ TTIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOI;’I KYy4KHU

@ KTO IoOepuT?

@ a xor b xor ¢ = 0 < 1nobepAUuT BTOPOU UTPOK
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Tpu wycn kavmeit

Peinenne mcxopAHOU 3ajpayuu

YTo, ecA CKOMOMHUPOBAThL TPU UTPHI?

TPU KY4YKU: @, b U ¢ KaMHeu

3a XOA MOJXHO B34Tb AI000€ TTIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOI;’I KYy4KHU

KTO II00eAUT?
a xor b xor ¢ = 0 < 1MOOEAUT BTOPOM UTPOK

npuMep a =1, b=2, c=3: a xor b xor ¢ =1 xor 2 xor 3
= 3 xor 3 = 0, 3HAUUT, ITOOEAUT BTOPOM UTPOK
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Tpu wycn kavmeit

Peinenne mcxopAHOU 3ajpayuu

YTo, ecA CKOMOMHUPOBAThL TPU UTPHI?
@ TpU Ky4YKU: d, b U ¢ KaMHeH

@ 34 XOA MOJXHO B34Thb AI000€ TTIOAOKHUTEABHOE UMCAO KaMHEeH,
HO TOABKO M3 OAHOI;’I KYy4KHU

@ KTO IoOepuT?

@ a xor b xor ¢ = 0 < 1nobepAUuT BTOPOU UTPOK

o mpuMep a=1, b=2, c=3: a xor b xor ¢ =1 xor 2 xor 3
= 3 xor 3 = 0, 3HAUUT, ITOOEAUT BTOPOM UTPOK

@ mnipuMep a = 24, b = 47, ¢ = 55:
a xor b xor ¢ = 24 xor 47 xor 55
= 55 xor 55 = 0, 3HauuT, TOOEAUT BTOPOM UTPOK
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Tpu wycn kavmeit

Peinenne mcxopAHOU 3ajpayuu

YTo, ecA CKOMOMHUPOBAThL TPU UTPHI?
@ TpU Ky4YKU: d, b U ¢ KaMHeH

@ 33 XOA MOJKHO B34Thb AIOOO€ ITIOAOJKUTEABHOE YHCAO KaMHeH,
HO TOABKO M3 OAHOU KyYKM

@ KTO IoOepuT?

@ a xor b xor ¢ = 0 < 1nobepAUuT BTOPOU UTPOK

o mpuMep a=1, b=2, c=3: a xor b xor ¢ =1 xor 2 xor 3
= 3 xor 3 = 0, 3HAUUT, ITOOEAUT BTOPOM UTPOK

@ mnipuMep a = 24, b = 47, ¢ = 55:
a xor b xor ¢ = 24 xor 47 xor 55
= 55 xor 55 = 0, 3HauuT, TOOEAUT BTOPOM UTPOK

e mpumep a = 23, b =48, ¢ = 55:
a xor b xor ¢ = 23 xor 48 xor 55
= 39 xor 55 = 16, 3HaUUT, MOOEAUT TIEPBBLIM UTPOK
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BeiOop xopa

HpeAHOAO}KI/IM, YTO IIO3UIIMA BBIMT'PLIIIIHAA.

Kaxk BbIOMpATh MPaBUABHBIU XOA?
@ caMoe IIpOCTOe:

o nepe6paTb BCe BO3MOJXHBIE XOABI

VMBan Kasmesnko et al. (CIIGIY) Teopusi urp
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BeiOop xopa

[TpeATOAOKMM, UTO TO3UIUST BLIUTPHITITHAS.
Kaxk BbIOMpATh MPaBUABHBIU XOA?

@ CcaMoe IIpOoCToe:
o Hepe6paTb BCe BO3MOJXHBIE XOABI

@ IMepeCcyruTaTb YHCAO rpaHAI/I IIOCAE Ka’>XXAOI'O BO3MOJXHOI'O XOAA
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4 BI:I6paTb TOT XOA, IIOCA€ KOTOPOT'O OHO PABHO HYAIO

Mpan Kasmenko et al. (CII6I'Y) Teopusi urp 23.09.2021 37/41



BeiOop xopa

[TpeATOAOKMM, UTO TO3UIUST BLIUTPHITITHAS.
Kaxk BbIOMpATh MPaBUABHBIU XOA?

caMoe IIpocCToe:

Hepe6paTb BCe BO3MOJXHBIE XOABI

ImepecuymTaTb 9YrMCAO rpaHAI/I IIOCAE Ka’>XXAOI'O BO3MOJXHOI'O XOAA
BI:I6paTI; TOT XOA, IIOCA€ KOTOPOT'O OHO PABHO HYAIO

9TO N 6YA€T XOA, B IIPOUT'PBINIHY IO (AAFI HpOTI/IBHI/IKa) ITIO3UIINIO
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[ Ipumep

BoT emié opuH nipumep.
@ N Ky4YeK KaMHeU: ai,dsy, ..., d, KaMHeu

@ 3a XOA MOJKHO B3SThb 2, 3 AW 5 KaMHel, HO TOALKO M3 OAHOM
KY4KU

@ KTO IoOepuT?
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[ Ipumep

BoT emié opuH nipumep.
@ n Ky4YeK KaMHeH: di,qs,...,d, KaMHeNn
@ 3a XOA MOJKHO B3SThb 2, 3 AW 5 KaMHel, HO TOALKO M3 OAHOM
KY4YKU
@ KTO IoOepuT?

@ AAST KaXKAOT'O BO3MOKHOTI'O KOAWYECTBA KaMHEH Kk B KyuKe
3apaHee nocuuraeM 4yucAo I'paHpu g(k)
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[ Ipumep

BoT emié opuH nipumep.
@ N Ky4YeK KaMHeU: ai,dsy, ..., d, KaMHeu

@ 3a XOA MOJKHO B3SThb 2, 3 AW 5 KaMHel, HO TOALKO M3 OAHOM
KY4KU

KTO II00eAUT?

AASI K@XKAOT'O BO3MOJKHOT'O KOAWYECTBa KaMHeH k B Kyduke
3apaHee nocuuraeM 4yucAo I'paHpu g(k)

g(k) = mex{g(k — 2),g(k — 3),g(k — 5)}
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[ Ipumep

BoT emié opuH nipumep.
@ n Ky4YeK KaMHeH: di,qs,...,d, KaMHeNn
@ 3a XOA MOJKHO B3SThb 2, 3 AW 5 KaMHel, HO TOALKO M3 OAHOM
KY4YKU
@ KTO IoOepuT?

@ AAST KaXKAOT'O BO3MOKHOTI'O KOAWYECTBA KaMHEH Kk B KyuKe
3apaHee nocuuraeM 4yucAo I'paHpu g(k)

o g(k) = mex{g(k —2),g(k—3),g(k — 5)}
@ Iiepep BHIUKMCAEHHEM U AoOaBAeHHEM Kaxporo g(k — x)
mpoBepsieM, 4TO k — X HEOTPHUIIATEABHO
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[ Ipumep

BoT emié opuH nipumep.
@ N Ky4YeK KaMHeU: ai,dsy, ..., d, KaMHeu

@ 3a XOA MOJKHO B3SThb 2, 3 AW 5 KaMHel, HO TOALKO M3 OAHOM
KY4KU

@ KTO IoOepuT?

@ AAST KaXKAOT'O BO3MOKHOTI'O KOAWYECTBA KaMHEH Kk B KyuKe
3apaHee nocuuraeM 4yucAo I'paHpu g(k)

o g(k) = mex{g(k —2),g(k—3),g(k — 5)}
@ Iiepep BHIUKMCAEHHEM U AoOaBAeHHEM Kaxporo g(k — x)
mpoBepsieM, 4TO k — X HEOTPHUIIATEABHO

@ HaKoHeIl, BbryucAuM g(aj) xor g(az) xor ... xor g(ay)
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[ Ipumep

BoT emié opuH nipumep.
@ N Ky4YeK KaMHeU: ai,dsy, ..., d, KaMHeu

@ 3a XOA MOJKHO B3SThb 2, 3 AW 5 KaMHel, HO TOALKO M3 OAHOM
KY4KU

@ KTO IoOepuT?

@ AAST KaXKAOT'O BO3MOKHOTI'O KOAWYECTBA KaMHEH Kk B KyuKe
3apaHee nocuuraeM 4yucAo I'paHpu g(k)

o g(k) = mex{g(k —2),g(k—3),g(k — 5)}
@ Iiepep BHIUKMCAEHHEM U AoOaBAeHHEM Kaxporo g(k — x)
mpoBepsieM, 4TO k — X HEOTPHUIIATEABHO

@ HaKoHeIl, BbryucAuM g(aj) xor g(az) xor ... xor g(ay)

@ €CAU IIOAYUYUACS O, TeKylIllasi IIOo3Uulys IIPOUTPhINTHASA
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[ Ipumep

BoT emié opuH nipumep.
@ N Ky4YeK KaMHeU: ai,dsy, ..., d, KaMHeu

@ 3a XOA MOJKHO B3SThb 2, 3 AW 5 KaMHel, HO TOALKO M3 OAHOM
KY4KU

@ KTO IoOepuT?

@ AAST KaXKAOT'O BO3MOKHOTI'O KOAWYECTBA KaMHEH Kk B KyuKe
3apaHee nocuuraeM 4yucAo I'paHpu g(k)

o g(k) = mex{g(k —2),g(k—3),g(k — 5)}
@ Iiepep BHIUKMCAEHHEM U AoOaBAeHHEM Kaxporo g(k — x)
mpoBepsieM, 4TO k — X HEOTPHUIIATEABHO

@ HaKoHeIl, BbryucAuM g(aj) xor g(az) xor ... xor g(ay)
@ ecam noayuuacs 0, TeKyuiast MO3UIUS IPOUTPLIIIHAS

@ eCAU IIOAYUYUACS He 0, TeKyllad ITO3UILINA BBIUT'DBIITHAS

Mpan Kasmenko et al. (CII6I'Y) Teopusi urp 23.09.2021 38741



Pemenue 3apau Kop,

Kop,
Kop aArs TIpeABIAYILErO IIPUMEPA.

1 #include <iostream>

2 #include <set>

3 #include <vector>

4 using namespace std;

5 vector <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 - kl);
12 glv] = 0; while (s.count (g[v])) gl[Vv]
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 >> af[i]; total 7= glali]ll;

19 }

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

Teopusi urp
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TabAuiia

Yucaa 'pasau: 3a X0p MOYKHO B3STh 2, 3 UAM 5 KaMHeM
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3aBepIiieHne

Bormpocsr?

Bormipocsr?
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