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CoaepxaHue

o Anropurm EBKAMAG
@ HawuboAbIuii OOIIUN AEAUTEAD
@ HaumeHblilee o6I1lee KpaTHOE
@ Kop,
@ AuneiiHoe npepcTaBAeHue HOA

e BBIuMCAEHUS IO MOAYAIO
@ PabGoTa c ocTaTKaMu IO MOAYAIO
@ «MepreHHOE» YMHOKEHUE
@ «BrIicTpoe» BO3BeAeHUE B CTEIIEHb
@ Kop

o
o
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@ Kop

OOpaTHBIN S9AEMEHT 10 MOAYAIO
@ ITpocToil MOAYAB

@ Ar0601 MOAYAB

Pemeto OpaTociena

@ AAropuTM

@ Kop

AMHelHbIe PeKYPPEHTHOCTHA
@ Yuchra OnboHavynm
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@ [IprMep ¢ MHOTOYAEHOM
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AaropuTM EBKAKAQ

CoaepxaHue

o Anropurm EBKAMAG
@ HawuboAbIuii OOIIUN AEAUTEAD
@ HaumeHblilee o6I1lee KpaTHOE
@ Kop,
@ AuneiiHoe npepcTaBAeHue HOA
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Hanboabmmi o0 AeAUTEAD

3apaua:

AaHbI 1IeAble YrucAa a U b.

HatipmTe X HaMOOABIINM OOIIUM AAUTEAD.
e Ilpumep: gcd(4,6) = 2
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Hanboabmmi o0 AeAUTEAD
3apaua:
AaHbI 1IeAble YrucAa a U b.
HatipmTe X HaMOOABIINM OOIIUM AAUTEAD.
e Ilpumep: gcd(4,6) = 2
e gcd(a,b) = gcd(a — b, b)
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Hanboabmmi o0 AeAUTEAD
3apaua:
AaHbI 1IeAble YrucAa a U b.
HatipmTe X HaMOOABIINM OOIIUM AAUTEAD.
e Ilpumep: gcd(4,6) = 2
e gcd(a,b) = gcd(a — b, b)
e gcd(a,b) = gcd(a mod b, b)
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Hanboabmmi o0 AeAUTEAD

3apaua:
AaHbI 1IeAble YrucAa a U b.
HatipmTe X HaMOOABIINM OOIIUM AAUTEAD.

e Ilpumep: gcd(4,6) = 2

e gcd(a,b) = gcd(a — b, b)

e gcd(a,b) = gcd(a mod b, b)
@ gcd(a,0) =a
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Hamvenwimee obmee xparroe

HaunmeHblltee o0Iee KpaTHOE

3apaua:

AaHbI 1IeAble YrucAa a U b.

HatipuTe ux HauMeHblllee 00IIlee KpaTHOe.
o ITpumep: lcm(4,6) = 12
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Hamvenwimee obmee xparroe

HaunmeHblltee o0Iee KpaTHOE
3apaua:
AaHbI 1IeAble YrucAa a U b.
HatipuTe ux HauMeHblllee 00IIlee KpaTHOe.
o ITpumep: lcm(4,6) = 12
e gcd(a,b) -lem(a,b) =a-b
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Hamvenwimee obmee xparroe

HaunmeHblltee o0Iee KpaTHOE

3apaua:
AaHbI 1IeAble YrucAa a U b.
HatipuTe ux HauMeHblllee 00IIlee KpaTHOe.
o ITpumep: lcm(4,6) = 12
e gcd(a,b) -lem(a,b) =a-b
© AOKa3aTeAbCTBO:
PaccMoTpuM cTeneHb Ka’kKAOT'O IMIPOCTOT'O YUCAA.
a:p®
b:p®
gcd(a, b) & pmin(f)
lcm(a, b) : pmax(e.f)
o+ B = min(a, §) + max(a, §)
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AaropuTM EBKAKAQ Kop,

Kop,
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#include <iostream>

using namespace std;

int gcd (int a, int b) {

}

if (a == 0) return b;
return gcd (b $ a, a);

int main () {

3MeHKO, Makapos (CIT¢

int a, b;

cin >> a >> b;

cout << gcd (a, b) << endl;
return 0;

AArebpa U TEOpHST YUCEeA

BBoa:

500000
200000

BoeIBOA:
100000
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AaropuTM EBKAKAQ Kop,

Kop,
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#include <iostream>
using namespace std;

int gcd (int a, int b)
if (a == 0) return
return gcd (b % a,

int lcm (int a, int b)
return a / gcd (a,
}

int main () {
int a, b;
cin >> a >> b;
cout << lcm (a, b)
return 0;

3MeHKO, Makapos (CIT¢

<< endl;

AArebpa U TEOpHST YUCEeA

Bsoa:

500000
200000

BriBoa,:
1000000
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AaropuTM EBKAKAQ Kop,

Kop,
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l'aeBom, Kasamenko, Makapos (CII6.

#include <cassert>
#include <iostream>
using namespace std;

int gcdExt (int a, int b, int ¢ x, int & y)

}

if (a == 0) {x = 0; y = 1; return b;}
auto res = gcdExt (b % a, a, y, x);

x -= (b / a) * y;

assert (x * a +y * b == res);

return res;

int main () {

int a, b, x, y;

cin >> a >> b;

cout << gcdExt (a, b, %, y) << endl;
return 0;

AArebpa U TEOpHST YUCEeA

{

Bsoa:
12 5
BriBoa;
1
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AaropuTM EBKAKAQ Kop,

Kop,

1 #include <iostream>
2

3 using namespace std
4

5 int gcdExt (int a,
6 if (a == 0) {x
7 auto res = gcdE
8 x -= (b / a) *
9 cout << x << "
10 y << "ok
11 return res;
12}
13
14 int main () {
15 int a, b, x, y;
16 cin >> a >> b;
17 cout << gcdExt
18 return 0;
19 1}

laeBoit, KasmeHko,

’

int b, int & x, int ¢ y)
= 0; y = 1; return b;}
xt (b % a, a, y, X);

yi

* M a<< "+
<< b << " =r"

"o

(a, b, x, y) << endl;

AArebpa U TEOpHST YUCEeA

{

<< res << endl;

Bsoa:

12 5

BriBoa;

1 *1+0*2=1
2 *2+1*5=1
5*5 + -2 * 12 =1
-2 * 12 + 5 *5 =1
1
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AunHenHOe 1nipepacTaBAeHre HOA

3apaua:
AaHbl 1leable uncaa a u b. ITycts d = ged(a, b).
HavipuTe Takue Ileable YHCAA X U Y, 4TO XA + yb = d.

o INpumep: a =12, b=5:(-2)-12+5-5=1
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AunHenHOe 1nipepacTaBAeHre HOA

3apaua:
AaHbl 1leable uncaa a u b. ITycts d = ged(a, b).
HavipuTe Takue Ileable YHCAA X U Y, 4TO XA + yb = d.

o INpumep: a =12, b=5:(-2)-12+5-5=1
ey - (bmoda)+x'-a=d
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AunHenHOe 1nipepacTaBAeHre HOA

3apaua:
AaHbl 1leable uncaa a u b. ITycts d = ged(a, b).
HavipuTe Takue Ileable YHCAA X U Y, 4TO XA + yb = d.

o INpumep: a =12, b=5:(-2)-12+5-5=1
ey - (bmoda)+x'-a=d
ey-b+x-a=d
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AunHenHOe 1nipepacTaBAeHre HOA

3apaua:
AaHbl 1leable uncaa a u b. ITycts d = ged(a, b).
HavipuTe Takue Ileable YHCAA X U Y, 4TO XA + yb = d.

o INpumep: a =12, b=5:(-2)-12+5-5=1
ey - (bmoda)+x'-a=d

ey-b+x-a=d
ey-(bmoda+bdiva-a)+x-a=d
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AunHenHOe 1nipepacTaBAeHre HOA

3apaua:
AaHbl 1leable uncaa a u b. ITycts d = ged(a, b).
HavipuTe Takue Ileable YHCAA X U Y, 4TO XA + yb = d.

o INpumep: a =12, b=5:(-2)-12+5-5=1
y -(bmoda)+x -a=d

y-b+x-a=d
y-(bmoda+bdiva-a)+x-a=d
y-(bmoda)+ (x+bdiva-y)-a=d
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AunHenHOe 1nipepacTaBAeHre HOA

3apaua:
AaHbl 1leable uncaa a u b. ITycts d = ged(a, b).
HavipuTe Takue Ileable YHCAA X U Y, 4TO XA + yb = d.

o INpumep: a =12, b=5:(-2)-12+5-5=1
y -(bmoda)+x -a=d

y-b+x-a=d
y-(bmoda+bdiva-a)+x-a=d
y-(bmoda)+ (x+bdiva-y)-a=d
y=y,x=x"—bdiva-y
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BhramcaeHus 1o Mo,

CoaepxaHue

e BBIuMCAEHUS IO MOAYAIO
@ PabGoTa c ocTaTKaMu IO MOAYAIO
@ «MepreHHOE» YMHOKEHUE

@ «BricTpOe» BO3BEeAeHME B CTEIeHb
@ Kop

AArebpa U TEOpHS YUCEA
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PaboTa ¢ ocTaTkaMu II0 MOAYAIO

[TocTaHoOBKa 3apauu: HYKHO IIPOU3BOAUTH apHUMeTHUYecKue
AEUCTBUS HaA IEABIMU YMCAAMU II0 MOAYAIO M.
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PaboTa ¢ ocTaTkaMu II0 MOAYAIO

[TocTaHoOBKa 3apauu: HYKHO IIPOU3BOAUTH apHUMeTHUYecKue
AEUCTBUS HaA IEABIMU YMCAAMU II0 MOAYAIO M.

e Aemma 1: (a = b) mod m = ((a mod m) &+ (b mod m)) mod m.
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PaboTa ¢ ocTaTKaM¥ I10 MOAYAIO

ITocTaHOBKa 3aAa4M: HY>KHO IIPOM3BOAUTHL apuMeTHIecKue
ACHMCTBHS HaA I[EABIMU YHCAAMU 10 MOAYAIO M.
e Aemma 1: (a = b) mod m = ((a mod m) &+ (b mod m)) mod m.

e Aemma 2: (a-b) mod m = ((a@ mod m) - (b mod m)) mod m.
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PaGoTa ¢ OCTATKAM 110 MOAYAIO
PaboTa ¢ ocTaTKaM¥ I10 MOAYAIO
ITocTaHOBKa 3aAa4M: HY>KHO IIPOM3BOAUTHL apuMeTHIecKue
ACHMCTBHS HaA I[EABIMU YHCAAMU 10 MOAYAIO M.
e Aemma 1: (a = b) mod m = ((a mod m) &+ (b mod m)) mod m.
e Aemma 2: (a-b) mod m = ((a@ mod m) - (b mod m)) mod m.

@ AAS AeAeHUsI TaKoe PaBEeHCTBO HEBEPHO.
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BBIYMCAEHHS TIO MOAYAIO Pabora ¢ ocTaTKaMu 110 MOAYAIO

PaboTa ¢ ocTaTkaMu II0 MOAYAIO
ITocTaHOBKa 3aAa4M: HY>KHO IIPOM3BOAUTHL apuMeTHIecKue
ACHMCTBHS HaA I[EABIMU YHCAAMU 10 MOAYAIO M.
e Aemma 1: (a = b) mod m = ((a mod m) &+ (b mod m)) mod m.
e Aemma 2: (a-b) mod m = ((a@ mod m) - (b mod m)) mod m.
@ AASI AeAeHUsI TaKOe PAaBEHCTBO HEBEPHO.

e Python: (—37) mod 10 =3
Apyrue s3biku: (—37) mod 10 = —7
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BBIYMCAEHHS TIO MOAYAIO Pabora ¢ ocTaTKaMu 110 MOAYAIO

PaboTa ¢ ocTaTkaMu II0 MOAYAIO
ITocTaHOBKa 3aAa4M: HY>KHO IIPOM3BOAUTHL apuMeTHIecKue
ACHMCTBHS HaA I[EABIMU YHCAAMU 10 MOAYAIO M.
e Aemma 1: (a = b) mod m = ((a mod m) &+ (b mod m)) mod m.
e Aemma 2: (a-b) mod m = ((a@ mod m) - (b mod m)) mod m.
@ AASI AeAeHUsI TaKOe PAaBEHCTBO HEBEPHO.

e Python: (—37) mod 10 =3
Apyrue s3biku: (—37) mod 10 = —7

@ [Touemy: div 1 mod BBIUMCASIIOTCS OAHOBPEMEHHO, U IIPU 3TOM
div OKpyraAsieT K HYAIO.
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«MepnreHHOe» YMHOKEHUE

[TocTaHOBKa 3ajpauy: BeIUKUCAeHHe (a - b) mod m.

l'aeBon, Kasmenko, Makapos (CII6IY) AArebpa U TEOpHST YUCEeA 19.10.2020 10/26



«MepnerRoe) yMEOREHIE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3ajpauy: BeIUKUCAeHHe (a - b) mod m.

EcAu uncha mopsaka m? MoMeIaroTcsl B TUI AQHHBIX, MOKHO
IIPOCTO NIPUMEHUTH AeMmy 1:

(a-b) mod m = ((a mod m) - (b mod m)) mod m.

l'aeBou, Kasamenko, Makapos (CII6I'Y)
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«MepnerRoe) yMEOREHIE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3ajpauy: BeIUKUCAeHHe (a - b) mod m.

Ecam xe ymncao m2 CAHUIIIKOM BEAWKO, MOXXHO IIPOM3BECTU

YMHOKEHHUE «B CTOAOMK» B ABOMYHOM 3aIlMCH:

l'aeBou, Kasamenko, Makapos (CII6I'Y)
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«MepnerRoe) yMEOREHIE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3ajpauy: BeIUKUCAeHHe (a - b) mod m.

Ecam xe ymncao m2 CAHUIIIKOM BEAWKO, MOXXHO IIPOM3BECTU

YMHOKEHHUE «B CTOAOMK» B ABOMYHOM 3aIlMCH:

@ BrruncamM a mod m, 2a mod m, 4a mod m, 8a mod m,

l'aeBou, Kaszmenko, Makapos (CII6I'Y)
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«MepnerRoe) yMEOREHIE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3ajpauy: BeIUKUCAeHHe (a - b) mod m.

Ecam xe ymncao m2 CAHUIIIKOM BEAWKO, MOXXHO IIPOM3BECTU

YMHOKeHUE «B CTOAOUK» B ABOWUYHOU 3allVICH:
@ BrruncauM a mod m, 2a mod m, 4a mod m, 8a mod m, .. ..

4 PaCCMOTpI/IM ABOMYHYIO 3allUCh b u IIPOCyMMUpPyeM HY >XHEBIE

CAaraeMbie C IIPpeABbIAYIIIero Iimara, ImoCae Ka>XxAOro CAOXKeHU s
BBIUYUCAMASL OCTATOK II0O MOAYAIO m.

l'aeBou, Kaszmenko, Makapos (CII6I'Y)
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BBIYMCAEHHS TIO MOAYAIO «MepreHHOE» yMHOKEHHE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3ajpauy: BeIUKUCAeHHe (a - b) mod m.
EcAM JKe YMCAO m? CAUIIKOM BEAMKO, MOKHO TIPOM3BECTH

YMHOKeHUE «B CTOAOUK» B ABOWUYHOU 3allVICH:
@ BrruncauM a mod m, 2a mod m, 4a mod m, 8a mod m, .. ..

@ PaccMOTpUM ABOMYHYIO 3aliChb b M MPOCYMMUPYEM HY>KHBIE
cAaraemble C IMPEeABIAYIIEro Iara, IOCAe Ka’KAOTO CAOIKEHHsI
BBIYUCASISI OCTATOK II0 MOAYAIO M.

o IMpumep: a =13, b =10, m = 21.
b=1010=10100 =248
(1-a) mod m =13
(2-a) mod m = (13+ 13) mod 21 = 26 mod 21 = 5
(4-a) mod m = (5+ 5) mod 21 = 10
(8- a) mod m = (10 + 10) mod 21 = 20
Ortser: (((2-a) mod m) + ((8 - @) mod m)) mod m =
(5+ 20) mod m = 25 mod 21 = 4.
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BBIYMCAEHHS TIO MOAYAIO «MepreHHOE» yMHOKEHHE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3apAauu: BhUnCAeHwue (a - b) mod m.
EcAM JKe YMCAO m? CAUIIKOM BEAMKO, MOKHO TIPOM3BECTH
YMHOKEHME «B CTOAOUMK» B ABOMYHOM 3aITHCH:
o IMpumep: a =13, b =10, m = 21.
b=10;0=10100 =248
(1-a) mod m=13
(2-a) mod m = (13 + 13) mod 21 = 26 mod 21 =5
(4-a) mod m = (5+5) mod 21 =10
(8 -a) mod m = (10 + 10) mod 21 = 20
Ortser: (((2- a) mod m) + ((8 - @) mod m)) mod m =
(5 + 20) mod m = 25 mod 21 = 4.
o IIpoBepka:
(13-10) mod 21 = 130 mod 21 = (126 + 4) mod 21 = 4.
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BBIYMCAEHHS TIO MOAYAIO «MepreHHOE» yMHOKEHHE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3apAauu: BhUnCAeHwue (a - b) mod m.
EcAM JKe YMCAO m? CAUIIKOM BEAMKO, MOKHO TIPOM3BECTH
YMHOKEHME «B CTOAOUMK» B ABOMYHOM 3aITHCH:
o IMpumep: a =13, b =10, m = 21.
b=10;0=10100 =248
(1-a) mod m=13
(2-a) mod m = (13 + 13) mod 21 = 26 mod 21 =5
(4-a) mod m = (5+5) mod 21 =10
(8 -a) mod m = (10 + 10) mod 21 = 20
Ortser: (((2- a) mod m) + ((8 - @) mod m)) mod m =
(5 + 20) mod m = 25 mod 21 = 4.
o IIpoBepka:
(13-10) mod 21 = 130 mod 21 = (126 + 4) mod 21 = 4.

@ 3ameTHuM, YTO IIPU BBIYUCAECHUSIX MOTYT IIOAYYUTHCS TOABKO
yucaa oT 0 p0 2-m — 2.
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«MepnerRoe) yMEOREHIE

«MeapreHHOE» YMHOKEHUE

[TocTaHOBKa 3ajpauy: BeIUKUCAeHHe (a - b) mod m.
EcAM JKe YMCAO m? CAUIIKOM BEAMKO, MOKHO TIPOM3BECTH

YMHOKeHUE «B CTOAOUK» B ABOWUYHOU 3allVICH:
@ BrruncauM a mod m, 2a mod m, 4a mod m, 8a mod m, .. ..

4 PaCCMOTpI/IM ABOMYHYIO 3allUCh b u IIPOCyMMUpPyeM HY >XHEBIE
CAaraeMbie C IIPpeABbIAYIIIero Iimara, ImoCae Ka>XxAOro CAOXKeHU s
BBIUYUCAMASL OCTATOK II0O MOAYAIO m.

@ Bpems paGoThI: log, b CAOKEHUM IO MOAYAIO AAST BEIUUCAEHUS
(2K - @) mod m u He Goaee logy b CAOKEHHMI TTO MOAYAIO AAS
CYMMHPOBAHUS HYKHBIX CAAraeMBbIX.
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«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

ITocTaHoBKa 3dAa4M: BBIYHMCAEHUE ab mod m.
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«BBICTPOE» BOSBEACHNE B CTEISHD

«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

ITocTaHoBKa 3dAa4M: BBIYHMCAEHUE ab mod m.

ByaeM AeMcTBOBATh aHAAOTMYHO: YMHOKEHNE MOKHO IIPEACTaBUTh
KaK ITIOCAeAOBATEABHOCTL CAOKEHHUM, a BO3BEeAeHNe B CTeIleHb —
KaK IIOCA€AOBATEABLHOCTH YMHOKEHUH.

l'aeBou, Kasamenko, Makapos (CII6I'Y)
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«BBICTPOE» BOSBEACHNE B CTEISHD

«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

ITocTaHoBKa 3dAa4M: BBIYHMCAEHUE ab mod m.

ByaeM AeMcTBOBATh aHAAOTMYHO: YMHOKEHNE MOKHO IIPEACTaBUTh
KaK ITIOCAeAOBATEABHOCTL CAOKEHHUM, a BO3BEeAeHNe B CTeIleHb —
KaK IIOCA€AOBATEABLHOCTH YMHOKEHUH.

@ BorumcauM a mod m, a® mod m, a* mod m, a® mod m,
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«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

[TocTaHOBKa 3apadM: BhunucAeHue a’ mod m.

ByaeM AeMcTBOBATh aHAAOTMYHO: YMHOKEHNE MOKHO IIPEACTaBUTh
KaK ITIOCAeAOBATEABHOCTL CAOKEHHUM, a BO3BEeAeHNe B CTeIleHb —
KaK IIOCA€AOBATEABLHOCTH YMHOKEHUH.

@ BorumcauMm a mod m, a® mod m, a* mod m, a® mod m, .. ..

o PaCCMOTpI/IM ABOUYHYIO 34llUCH b 1 BBIUHMCAUM IIpOr3BEACHUE
HY>XHBIX MHO>XUTEAEH C IIpepAbIAyIIero Iiara, IoCae Ka>XpAO0Tr'o
YMHOXEHUSI BBIUHUCASAA OCTATOK ITO MOAYAIO In.
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«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

[TocTaHOBKa 3apadM: BhunucAeHue a’ mod m.

ByaeM AeMcTBOBATh aHAAOTMYHO: YMHOKEHNE MOKHO IIPEACTaBUTh
KaK ITIOCAeAOBATEABHOCTL CAOKEHHUM, a BO3BEeAeHNe B CTeIleHb —
KaK IIOCA€AOBATEABLHOCTH YMHOKEHUH.

@ BorumcauMm a mod m, a® mod m, a* mod m, a® mod m, .. ..

@ PaccMoTpUM ABOMYHYIO 3aIlUCh b ¥ BBIYMCAMM IIPOU3BEACHUE
HY KHBIX MHOJKUTEAEHN C IIPEABIAYIIEro IIara, IocAe Ka’KAOTO
YMHO>KEHUS BBIUUCASSL OCTATOK II0 MOAYAIO M.

o Ilpumep: a =13, b =5, m = 21.
b=51p=101,=1+14
a! mod m = 13
a? mod m = (13- 13) mod 21 = 169 mod 21 = 1

a*modm = (1-1) mod 21 =1

Otser: ((a! mod m) - (a* mod m)) mod m = (13- 1) mod m = 13.
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BBIYMCAEHHS TIO MOAYAIO «BBICTpOE» BO3BEAEHUE B CTEIIEHb

«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

[MocTaHoBKa 3apaum: BeraucAaenue a’ mod m.
ByaeM aAelicTBOBATh @HAAOTMYHO: YMHOJKEHHE MOJKHO NPEACTABUTH
KaK ITIOCA€AOBATEABHOCTb CAOKEHUM, a BO3BeAeHHe B CTelleHb —
KaK IIOCA€AOBATEABHOCTb YMHOKEHUMN.
o Ilpumep: a =13, b=5, m = 21.
b=5=101,=1+4
a' mod m = 13
a® mod m = (13- 13) mod 21 = 169 mod 21 = 1
a*modm = (1-1)mod 21 = 1
Ortger: ((a! mod m) - (a* mod m)) mod m = (13- 1) mod m = 13.
e IMpogepka: (13°) mod 21 = 371293 mod 21 = 13.

l'aeBon, Kasmenko, Makapos (CII6IY) AArebpa U TEOpHS YUCEeA 19.10.2020 11726



BBIYMCAEHHS TIO MOAYAIO «BBICTpOE» BO3BEAEHUE B CTEIIEHb

«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

[MocTaHoBKa 3apaum: BeraucAaenue a’ mod m.
ByaeM AeMCTBOBATH @HAAOTMUYHO: YMHOMKEHUE MOJKHO IIPEACTaBUTH
KaK ITOCAEAOBATEABHOCTh CAOKEHUM, a BO3BEACHUE B CTEleHb —
KaK II0OCAEAOBATEABHOCTb YMHOKEHHUH.
o Ilpumep: a =13, b=5, m = 21.
b=5=101,=1+4
a' mod m = 13
a® mod m = (13- 13) mod 21 = 169 mod 21 = 1
a*modm = (1-1)mod 21 = 1
Ortger: ((a! mod m) - (a* mod m)) mod m = (13- 1) mod m = 13.
e IMpogepka: (13°) mod 21 = 371293 mod 21 = 13.
@ 3aMeTHM, YTO MPU BBIUUCAEHUSX MOTYT IOAYUYUTHCS TOABKO
gucaa ot 0 po (m — 1)2,
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BBIYMCAEHHS TIO MOAYAIO «BBICTpOE» BO3BEAEHUE B CTEIIEHb

«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

[MocTaHoBKa 3apauu: BerYucAeHue a’ mod m.
ByaeM AeMcTBOBATh aHAAOTMYHO: YMHOKEHNE MOKHO IIPEACTaBUTh
KaK IIOCA€AOBATEABHOCTb CAOJKEHUM, a BO3BeAeHUE B CTeIleHb —
KaK IIOCA€AOBATEABLHOCTH YMHOKEHUH.
o Ilpumep: a =13, b=5, m = 21.
b=5=101,=1+4
a' mod m = 13
a® mod m = (13- 13) mod 21 = 169 mod 21 = 1
a*modm = (1-1)mod 21 = 1
Ortger: ((a! mod m) - (a* mod m)) mod m = (13- 1) mod m = 13.
e IMpogepka: (13°) mod 21 = 371293 mod 21 = 13.
@ 3ameTHuM, 4YTO IIPU BBIYUCAEHUSIX MOI'YT MOAYUYUTHCS TOABKO
gucaa ot 0 po (m — 1)2,
o EcAn YyMHOXXeHUS 110 MOAYAIO PeaAu30BaTh IIPU IIOMOIIY
«MEeAAEHHOI'0» YMHOXKEHU, IIPU BBIYMCAEHUIX MOI'yT BHOBD
IOAYYHUTBCSA TOABKO ynucaAa oT 0 po 2-m — 2.
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«BBICTpOE» BO3BEAEHUE B CTEIIEeHb

[TocTaHOBKa 3apadM: BhunucAeHue a’ mod m.

ByaeM AeMcTBOBATh aHAAOTMYHO: YMHOKEHNE MOKHO IIPEACTaBUTh
KaK ITIOCAeAOBATEABHOCTL CAOKEHHUM, a BO3BEeAeHNe B CTeIleHb —
KaK IIOCA€AOBATEABLHOCTH YMHOKEHUH.

@ BorumcauMm a mod m, a® mod m, a* mod m, a® mod m, .. ..

o PaCCMOTpI/IM ABOUYHYIO 34llUCH b 1 BBIUHMCAUM IIpOr3BEACHUE
HY>XHBIX MHO>XUTEAEH C IIpepAbIAyIIero Iiara, IoCae Ka>XpAO0Tr'o
YMHOXEHUSI BBIUHUCASAA OCTATOK ITO MOAYAIO In.

¢ Bpemsa pa0oTsI: log, b YMHOKEHUN 10 MOAYAIO AAS

k v
BEIUKCAeHUsI a> mod m u He Goaee log, b YMHOMKEHMIA 1O

MOAYAIO AAS TIEPEMHOKEHU A HY>XHBIX COMHOXXUTEAEH.
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BBIUUCAEHUS TI0 MOAYAIO Koa,

1 #include <iostream>

2 using namespace std;

3

4 int mulMod (int a, int b, int m) {
5 int res = 0;

6 for ( ; b > 0; b >>= 1) {

7 if (b & 1)

8 res = (res + a) % m;

9 a= (a+ a) % m;

10 }

11 return res;

12 }

13

14 int main () {

15 int a, b, m;

16 cin >> a >> b >> m;

17 cout << mulMod (a, b, m) << endl;
18 return 0;

19 }

l'aeBon, Kasmenko, Makapos (CII6 AArebpa U TEOpHST YUCEeA

Bsoa:

13 10 21
BriBoa;

4
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BBIUUCAEHUS TI0 MOAYAIO Koa,

1 #include <iostream>

2 using namespace std;

3

4 int powMod (int a, int b, int m) {

5 int res = 1 % m;

6 for ( ; b > 0; b >>= 1) {

7 if (b & 1

8 res = (res * 1LL * a) % m;
9 a= (a* 1LL * a) % m;

10 }

11 return res;

12}

13

14 int main () {

15 int a, b, m;

16 cin >> a >> b >> m;

17 cout << powMod (a, b, m) << endl;
18 return 0;

19 1}

l'aeBon, Kasmenko, Makapos (CII6 AArebpa U TEOpHST YUCEeA

Bsoa:

13 5 21
BriBoa;
13
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AATOPHUTMEI 3a sqrt n

CoaepxaHue

e AaropuTMBI 3a sqrt n
@ 3apaun
@ Kop
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AATOPHUTMEI 3a sqrt n Bapaum

3apaun

AaHoO YuCAO n.
@ 3apaua 1: BepHO AM, YTO N IPOCTOE?

o [Tpumepsl: n = 89 npocTtoe, n = 87 cocTaBHOe.

BHAH‘IH 2: HaWAUTE Pa3A0OXKeHUs1 YUCAQ I Ha ITPOCTHIE
MHOXUTEAHN.

3apaua 3: HavipuTe PyHKIHIO Otirepa ¢(n): KOAUYECTBO YUCEA
oT 0 A0 n — 1, B3aUMHO TIIPOCTHIX C N.

o Kak HanTu 3HauyeHUWe PYHKOUM OMrepa?
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AATOPHUTMEI 3a sqrt n Bapaum

3apaun

AaHoO YuCAO n.
@ 3apaua 1: BepHO AM, YTO N IPOCTOE?

o [Tpumepsl: n = 89 npocTtoe, n = 87 cocTaBHOe.

BHAH‘IH 2: HaWAUTE Pa3A0OXKeHUs1 YUCAQ I Ha ITPOCTHIE
MHOXUTEAHN.

3apaua 3: HavipuTe PyHKIHIO Otirepa ¢(n): KOAUYECTBO YUCEA
oT 0 A0 n — 1, B3aUMHO TIIPOCTHIX C N.

Kak HanTu 3HaueHUWe PyHKIUM OMirepa?

J— (03] (6% Qi

n_pl .p2 pk
_ 5. b1l pe—1  p—1
(P(n) =0 p2 Pk
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AATOPUTMEI 3a Sqrt n Koa,

Kop,

W ~Jo U WN P

PR RPRRRRRRPR
®JoUTSs WN R OV

19
20

#include <iostream>
using namespace std;

bool prime (int n) {
if (n < 2) return false;
for (int d = 2; 4 * d <= n; d++) {
if (n % d == 0) {
return false;
}
}
return true;

}

int main () {
int k;
while (cin >> k) {
cout << prime (k) << endl;
}

return 0;

3MeHKO, Makapos (CIT¢ AArebpa U TEOpHST YUCEeA

Bsoa:

89
87

BriBoa,:
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Koa

1 #include <iostream> BBoa:
2 #include <utility> 12
3 #include <vector> 58
4 using namespace std; 81
5 vector <pair <int, int> > divisors (int n) { 1
6 vector <pair <int, int> > res; 7000
7 for (int d = 2; d * d <= n; d++) {
8 if (n % d==0) { Brisoa;
9 res.push_back ({d, 0}); 12:
10 while (n % d == 0) { 272
11 n /= d; 371
12 res.back ().second += 1; 58:
13 } 2"~1
14 } 2971
15 } 81:
16 if (n > 1) res.push_back ({n, 1}); 374
17 return res; 1:
18 } 7000:
19 int main () { 2”3
20 int k; 573
21 while (cin >> k) { 71
22 auto d = divisors (k);
23 cout << k << ":" << endl;
24 for (auto p : d) cout << p.first << "~" << p.second << endl;
25 }
26 return 0;
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AATOPUTMEI 3a Sqrt n Koa,

Kop,

W ~Jo U WN P

#include <iostream>
using namespace std;

int phi (int n) {
int res = n;
for (int d = 2
if (n $ d == 0) {
res =res / d* (d- 1);
while (n % d == 0)
n /= d;

d * d <= n; d++) {

}
}
if (n > 1) res =res / n * (n - 1);
return res;

int main () {
int k;
while (cin >> k) {
cout << phi (k) << endl;

}

return 0;

3MeHKO, Makapos (CIT¢ AArebpa U TEOpHST YUCEeA

Bsoa:

10
12

BriBoa;:
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19.10.2020

15726



CoaepxaHue

e OOpaTHBIN S9AEMEHT 10 MOAYAIO
@ ITpocToil MOAYAB
@ Ar0601 MOAYAB
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OOpaTHBIN 9AeMEHT IO MOAYAIO

TTpocToit MOAYAB
ITpocTou MOAYAB

Aanbl uncraau peP (0< a < p).
Hatipute Takoe b, uto (a-b) mod p = 1.
Apyras 3anuce: a-b =1 (mod p).
O6o3navenue: b = a~ .

l'aeBou, Kasamenko, Makapos (CII6I'Y)
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OOpaTHBIN 9AeMEHT IO MOAYAIO

TTpocToit MOAYAB
ITpocTou MOAYAB

Aanbl uncraau peP (0< a < p).
Hatipute Takoe b, uto (a-b) mod p = 1.
Apyras 3anuce: a-b =1 (mod p).
O6o3navenue: b = a~ .

e Manas teopema ®epma: ! =1 (mod p).

l'aeBou, Kasamenko, Makapos (CII6I'Y)
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OOpaTHBIN 9AeMEHT IO MOAYAIO

TTpocToit MOAYAB
ITpocTou MOAYAB

Aanbl uncraau peP (0< a < p).
Hatipute Takoe b, uto (a-b) mod p = 1.
Apyras 3anuce: a-b =1 (mod p).
O6o3navenue: b = a~ .

e Manas teopema ®epma: ! =1 (mod p).

1
e A snauum (?), a”?> =a~! (mod p).

l'aeBou, Kasamenko, Makapos (CII6I'Y)
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OOGpaTHBIA S9AEMEHT TI0 MOAYAIO TTpocToit MOAYAB

ITpocTou MOAYAB

Aanbl uncraau peP (0< a < p).
Hatipute Takoe b, uto (a-b) mod p = 1.
Apyras 3anuce: a-b =1 (mod p).

O6Gosuauenue: b = a1,

e Manas teopema ®epma: ! =1 (mod p).
e A snauum (?), a”?> =a~! (mod p).

o Ilpumep: p = 7.
a0 1

—_ R NN = O
DO = O = = OlW
_ NS BAR DN~ O
D WN GOk = Ol
[l e ) B
D Ok W = O
—_ R NN R = Ol

0 ?
1 (1
2 (1
3 (1
4 (1
5 (1
6 (1

S bk W - O
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OGpAaTHBIA S9AEMEHT TI0 MOAYAIO 10001 MOAYAD

A10001 MOAYAB

Aanbl uncaa a u n (0 < a < n). Hatiaute b = a™ .
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OOGpaTHBIA S9AEMEHT TI0 MOAYAIO 10001 MOAYAD

A10001 MOAYAB

Aanbl uncaa a u n (0 < a < n). Hatiaute b = a™ .

o Teopema Jiiaepa: gcd(a,n) = 1 = a*(™ =1 (mod n).
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OOGpaTHBIA S9AEMEHT TI0 MOAYAIO 10001 MOAYAD

A10001 MOAYAB

Aanbl uncaa a u n (0 < a < n). Hatiaute b = a™ .

o Teopema Jiiaepa: gcd(a,n) = 1 = a*(™ =1 (mod n).

—1

e A snauum (?), a¥™-1=q mod n), Koraa OTBET CYIIeCTBYeT.
y Y
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OOGpaTHBIA S9AEMEHT TI0 MOAYAIO 10001 MOAYAD

A10001 MOAYAB

Aanbl uncaa a u n (0 < a < n). Hatiaute b = a™ .

o Teopema Jiiaepa: gcd(a,n) = 1 = a*(™ =1 (mod n).

o A snauum (?), a?W-! = q!

(mod n), KOrAa OTBET CYIIECTBYET.
o [Tpumep: n = 10.
b

a0 1

= N ©O© O U O O = OIN
O O WO Uik N~ Olw
_ 0 = O U1 O = O = Ol
O R O bk WK~ O|lu,
—_ N OO U OOk~ OO
O O WO Uik N 0 — O
—_ 00—, 0O 0O = O — Ol

O k= O Ok W — O

0 ?
1 (1
2 (1
3 (1
4 (1
5 (1
6 (1
71
8 (1
9 (1
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PemeTo OpaTocdeHna

CoaepxaHue

e Pemreto Opartochena
@ AAropuTM

@ Kop
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AATOpPUTM

3apava: HaMAUTe BCe MPOCThIe uncAa oT 1 Ao n.
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PemeTo OpaTocdeHna AAropuT™M

AATOpPUTM

3apava: HaMAUTe BCe MPOCThIe uncAa oT 1 Ao n.

o 1 2 3 4 5 o6 7+ 8 9
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 20 27 28 29
30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49
50 51 52 53 54 55 56 57 58 59
60 61 62 63 064 65 066 67 68 069
70 71 72 3 4 5 Fo FF T8 79
80 81 82 83 84 85 86 87 88 89
90 91 92 93 94 95 9 97 98 99
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PemeTo OpaTocdeHna AAropuT™M

AATOpPUTM

3apava: HaMAUTe BCe MPOCThIe uncAa oT 1 Ao n.

o 1 2 3 4 5 o6 7+ 8 9
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 20 27 28 29
30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49
50 51 52 53 54 55 56 57 58 59
60 61 62 63 064 65 066 67 68 069
70 71 72 3 4 5 Fo FF T8 79
80 81 82 83 84 85 86 87 88 89
90 91 92 93 94 95 9 97 98 99

[Mpontyctum yucaa 0 u 1.
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AATOpPUTM

PemeTo OpaTocdeHna

AATOPUTM

Sa,A,aqa: HafIAI/ITe BCe IIPOCThIe YKMCAQ OT

0
10
20
30
40
50
60
70
80
90

1
11
21
31
41
51
61
71
81
91

2
12
22
32
42
52
62
72
82
92

3
13
23
33
43
53
63
73
83
93

EIRIR = -

5
15
25
35
45
55
65
75
85
95

6 7 8

16 17 18
26 27 28
36 37 38
46 47 48
56 57 58
66 67 68
76 77 18
86 87 88
9% 97 98

BrruepkaeM BCE, UTO AAUTCS Ha 2.

l'aeBou, Kasamenko, Makapos (CII6I'Y)

AArebpa U TEOpHST YUCEeA

1 po n.

19
29
39
49
59
69
79
89
99
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AATOpPUTM

PemeTo OpaTocdeHna

AATOPUTM

Sa,A,aqa: HafIAI/ITe BCe IIPOCThIe YKMCAQ OT

0
10
20
30
40
50
60
70
80
90

1
11
21
31
41
51
61
71
81
91

2
12
22
32
42
52
62
72
82
92

3
13
23

33

43
53

63

73
83

93

EIRIR = -

5
15
25
35
45
55
65
75
85
95

6 7 8

16 17 18
26 27 28
36 37 38
46 47 48
56 57 58
66 67 68
76 77 18
86 87 88
9% 97 98

BrruepkaeM BcE, UTO AeAUTCS Ha 3.

l'aeBou, Kasamenko, Makapos (CII6I'Y)

AArebpa U TEOpHST YUCEeA

1 po n.

19
29
39
49
59
69
79
89
99
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AATOpPUTM

PemeTo OpaTocdeHna

AATOPUTM

Sa,A,aqa: HafIAI/ITe BCe IIPOCThIe YKMCAQ OT

0
10
20
30
40
50
60
70
80
90

1
11
21
31
41
51
61
71
81
91

2
12
22
32
42
52
62
72
82
92

3
13
23

33

43
53

63

73
83

93

EIRIR = -

ITponmycTuM 4ncAo 4.

l'aeBou, Kasamenko, Makapos (CII6I'Y)
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66 67 68
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9% 97 98

AArebpa U TEOpHST YUCEeA

1 po n.

19
29
39
49
59
69
79
89
99
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AATOpPUTM

PemeTo OpaTocdeHna

AATOPUTM

Sa,A,aqa: HafIAI/ITe BCe IIPOCThIe YKMCAQ OT

0
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BeruepkHEM BCE, 4TO AEAUTCI HA O.
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1 po n.
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59
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AATOpPUTM

PemeTo OpaTocdeHna

AATOPUTM

Sa,A,aqa: HafIAI/ITe BCe IIPOCThIe YKMCAQ OT
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[MpomrycTum 4yucao 6.
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AATOpPUTM

PemeTo OpaTocdeHna

AATOPUTM

Sa,A,aqa: HafIAI/ITe BCe IIPOCThIe YKMCAQ OT
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46 47 48
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86 87 88
9% 97 98

BeruepkHEM BCE, 4TO AEAUTCA HaA 7.
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AATOpPUTM
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PemeTo OpaTocdeHna AAropuT™M

AATOpPUTM

3apava: HaMAUTe BCe MPOCThIe uncAa oT 1 Ao n.

o 1 2 3 4 6 8 9
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49

50 51 52 53 54 55 56 57 58 59

60 61 62 63 64 65 66 67 68 69
70 71 72 713 74 75 76 77 18 19
80 81 82 83 84 85 86 87 88 39
90 91 92 93 94 95 96 97 98 99

Uucaa 10 1 pAaree MOKHO HE PacCMaTpPUBATD.
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PemeTo OpaTocdeHna Koa,

2
o
=

1 #include <iostream> Bsoa:
2 #include <vector> 30

3 using namespace std;

4 BriBoa;
5 int main () { 2

6 int n; 3

7 cin >> n; 5

8 vector <int> s (n); 7

9 for (int i = 2; i * 1 < n; i++) 11
10 if (!s[i]) 13
11 for (int j =i * i; j < n; j += 1) 17
12 s[j] = 1; 19
13 for (int i = 2; i < n; i++) 23
14 if (!s[i]) 29
15 cout << i << endl;

16 return 0;

17}
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PemeTo OpaTocdeHna Koa,

Kop,

W ~Jo U WN P

N N el
dous WNROW

#include <iostream>
#include <vector>
using namespace std;

int main () {
int n;
cin >> n;
vector <int> d (n);
for (int i = 2; i * 1 < n; i++)

if (!'d[in)
for (int j =i * i; j < n; j += 1)
if (!d[j])
darjl = 1i;
for (int i = 2; i < n; i++)
cout << i << ": " << d[i] << endl;
return 0;

3MeHKO, Makapos (CIT¢

AArebpa U TEOpHST YUCEeA

wNhoONMNMON

19.10.2020
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AVHelHble PeKYPPEHTHOCTH

CoaepxaHue

e AMHelHbIe PeKYPPEHTHOCTHA
@ Yuchra OuboHauym
@ [Mpumep
@ [IprMep ¢ MHOTOYAEHOM
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AVHelHble PeKYPPEHTHOCTH

Yurcra OuboHaUYMU

Yncra OuboHATIH

Yucara Oubonauun: Fp =0, Fy =1, F, =
[TepBble HECKOABKO YHCEA:
0,1,1,2,3,5,8,13,21,34,55,89, 144,233 ...
3apaua:; HatiauTe F, mod m, rae n u m po 10°.

n—1+ Fn_o ipu n > 2.
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AVHelHble PeKYPPEHTHOCTH

Yurcra OuboHaUYMU

Yncra OuboHATIH

Yucara Oubonauun: Fp =0, Fy =1, F, =
[TepBble HECKOABKO YHCEA:
0,1,1,2,3,5,8,13,21,34,55,89, 144,233 ...
3apaua:; HatiauTe F, mod m, rae n u m po 10°.

n—1+ Fn_o ipu n > 2.

Fo=F, 1+ Fh 2
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AVHelHble PeKYPPEHTHOCTH

Yurcra OuboHaUYMU

Yncra OuboHATIH

Yucara Oubonauun: Fp =0, Fy =1, F, =
[TepBble HECKOABKO YHCEA:
0,1,1,2,3,5,8,13,21,34,55,89, 144,233 ...
3apaua:; HatiauTe F, mod m, rae n u m po 10°.

n—1+ Fn_o ipu n > 2.

— L'n—1 +Fn—2

F, =
Fn1=Fn1
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AVHelHble PeKYPPEHTHOCTH

Yurcra OuboHaUYMU

Yncra OuboHATIH

Ywucnra Oubonauuu: Fop =0, Fy =1, F, =F, 1+ F,_o upu n > 2.
[TepBble HECKOABKO YHCEA:

0.1,1,2,3,5,8,13,21,34, 55,89, 144,233 . ..
3apaua:; HatiauTe F, mod m, rae n u m po 10°.

( Fn ): < Fn—1+Fn—2)
anl anl
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AVHelHble PeKYPPEHTHOCTH

Yncra OuboHATIH
Yucra OuboHaUYU

Yucara Oubonauun: Fp =0, Fy =1, F, =
[TepBble HECKOABKO YHCEA:
0,1,1,2,3,5,8,13,21,34,55,89, 144,233 ...
3apaua:; HatiauTe F, mod m, rae n u m po 10°.

(-1 8) (k)

n—1+ Fn_o ipu n > 2.
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AVHelHble PeKYPPEHTHOCTH

Yurcra OuboHaUYMU

Yncra OuboHATIH

Yucara Oubonauun: Fp =0, Fy =1, F, =
[TepBble HECKOABKO YHCEA:
0,1,1,2,3,5,8,13,21,34,55,89, 144,233 ...
3apaua:; HatiauTe F, mod m, rae n u m po 10°.

(rn)=(io) (i 0)(R2)

n—1+ Fn_o ipu n > 2.
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AVHelHble PeKYPPEHTHOCTH

Yurcra OuboHaUYMU

Yncra OuboHATIH

Yucara Oubonauun: Fp =0, Fy =1, F, =
[TepBble HECKOABKO YHCEA:
0,1,1,2,3,5,8,13,21,34,55,89, 144,233 ...
3apaua:; HatiauTe F, mod m, rae n u m po 10°.

(n)=(1) (%)

n—1+ Fn_o ipu n > 2.
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AVHelHble PeKYPPEHTHOCTH

TTpumep

[ Ipumep

PaccMoTpuM Takyio mocaepoBaTeAbHOCTh: Go =0, Gy =1, G = 3,
Gn = 5Gn,1 — Gn,3 IIpXu n > 3.

3apaua: HatipuTe G, mod m, Tae n u m A0 10°.
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AVHelHble PeKYPPEHTHOCTH

TTpumep
[ Ipumep
PaccMoTpuM Takyio mocaepoBaTeAbHOCTh: Go =0, Gy =1, G = 3,

Gn = 5Gn,1 — Gn,3 IIpXu n > 3.
3apaua: HatipuTe G, mod m, Tae n u m A0 10°.

Gp =95Gp1 — Gp3
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AVHelHble PeKYPPEHTHOCTH

TTpumep

[ Ipumep

PaccMoTpuM Takyio mocaepoBaTeAbHOCTh: Go =0, Gy =1, G = 3,
Gn = 5Gn,1 — Gn,3 IIpXu n > 3.

3apaua: HatipuTe G, mod m, Tae n u m A0 10°.

Gn =35Gp-1 — Gp-3
Gn-1 = Gp-1
Gn—2 = Gn—Z
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AVHelHble PeKYPPEHTHOCTH

TTpumep

[ Ipumep

PaccMoTpuM Takyio mocaepoBaTeAbHOCTh: Go =0, Gy =1, G = 3,
Gn = 5Gn,1 — Gn,3 IIpXu n > 3.

3apaua: HatipuTe G, mod m, Tae n u m A0 10°.

Gp 5 0 —1 Gn-1
Gn1 10 0 Gn—2
G2 01 0 Gn_3
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AVHelHble PeKYPPEHTHOCTH

TTpumep

[ Ipumep

PaccMoTpuM Takyio mocaepoBaTeAbHOCTh: Go =0, Gy =1, G = 3,
Gn = 5Gn,1 — Gn,3 IIpXu n > 3.

3apaua: HatipuTe G, mod m, Tae n u m A0 10°.

50 —1\"?*/ G
G 1 10 0 G
Gn_s 01 0 Go
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AVHelHble PeKYPPEHTHOCTH

TIprMep ¢ MHOTOYAEHOM

[IprMep ¢ MHOTOYAEHOM

PaccmoTpum Takyro nocaepoBaTeAbHOCTh: Hy = 4, Hy = =3,
H,=3H,_{ —4H, 5 +n’>+ 1 mpun > 2.
3apaua: HatiauTe H, mod m, rae n u m po 10°.
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AVHelHble PeKYPPEHTHOCTH

TTpumMep ¢ MHOTOYAEHOM
[IprMep ¢ MHOTOYAEHOM
PaccmoTpum Takyro nocaepoBaTeAbHOCTh: Hy = 4, Hy = =3,

H,=3H,_{ —4H, 5 +n’>+ 1 mpun > 2.
3apaua: HatiauTe H, mod m, rae n u m po 10°.

H, =3H;,_1 — 4H,_9 +n%? + 1
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AVHelHble PeKYPPEHTHOCTH

TIprMep ¢ MHOTOYAEHOM

[IprMep ¢ MHOTOYAEHOM

PaccmoTpum Takyro nocaepoBaTeAbHOCTh: Hy = 4, Hy = =3,
H,=3H,_{ —4H, 5 +n’>+ 1 mpun > 2.
3apaua: HatiauTe H, mod m, rae n u m po 10°.

H, =3H, 1—4H, 2+n*+1
Hp 1= Hp
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AVHelHble PeKYPPEHTHOCTH

TIprMep ¢ MHOTOYAEHOM

[IprMep ¢ MHOTOYAEHOM

PaccmoTpum Takyro nocaepoBaTeAbHOCTh: Hy = 4, Hy = =3,
H,=3H,_{ —4H, 5 +n’>+ 1 mpun > 2.
3apaua: HatiauTe H, mod m, rae n u m po 10°.

H, =3H, 1—4H, 2+ n%+1
Hp 1 = Hp1
1 =1
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AVHelHble PeKYPPEHTHOCTH Tlpumep ¢ MHOTOYAEHOM

[IprMep ¢ MHOTOYAEHOM

PaccmoTpum Takyro nocaepoBaTeAbHOCTh: Hy = 4, Hy = =3,
H,=3H,_{ —4H, 5 +n’>+ 1 mpun > 2.
3apaua: HatiauTe H, mod m, rae n u m po 10°.

H, =3H, 1—4H; » +n2 + 1
Hp 1 = Hp1

n? =(m-1)>2+2(n-1)+1
n =(n-1)+1

1 =1
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AVHelHble PeKYPPEHTHOCTH Tlpumep ¢ MHOTOYAEHOM

[IprMep ¢ MHOTOYAEHOM

PaccmoTpum Takyro nocaepoBaTeAbHOCTh: Hy = 4, Hy = =3,
H,=3H, | —4H, 5 +n?>+ 1 npun > 2.
3apaua: HatiauTe H, mod m, rae n u m po 10°.

H, 3 410 1 Hp g

Hyo 1 0 000 Hp_2
n? =0 0 1 21 (n—1)2
n 0 0 0 1 1 n—1
1 0 0 00 1 1
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AVHelHble PeKYPPEHTHOCTH Tlpumep ¢ MHOTOYAEHOM

[IprMep ¢ MHOTOYAEHOM

PaccmoTpum Takyro nocaepoBaTeAbHOCTh: Hy = 4, Hy = =3,
H,=3H, | —4H, 5 +n?>+ 1 npun > 2.
3apaua: HatiauTe H, mod m, rae n u m po 10°.

n—1

H, 3 -4 1 0 1 H,
Hp_q 1 0 00O Hy
n? =10 0 1 21 12
n 0 0 0 1 1
1 0 0 0 0 1
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3aBepIiieHne

Bormpocsr?

Bormipocsr?
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