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1. HEJIb PABOTbI

[lens mabopaTopHOM paOOTBI — HAYYUTHCS pEIIaTh CHUCTEMBI
CPaBHEHUU.

2. 3BAJAHUME

O3HAaKOMUTBLCS C TEOPETUUYECKUM MaTepuaaoM. Pemuts cucremy
CpaBHEHMS OJHUM U3 OMHCAHHBIX CITOCO00B. OPOPMUTH OTYET.

W

B wnh e

3. HOPAJOK BBINTOJIHEHUSA PABOTHBI

[Tonyuuts 3amanue.

N3yunTh TEOPETUUECKYIO YaACTh.

Pemuth cuctemy CpaBHEHHUI COTJIACHO BAPUAHTY 3a1aHUS.
CocTaBUTh OTYET.

4. COAEP’KAHUE OTUETA

TUTYIBHBIN JUCT.

Kpartkas teopus.

Perienne cucteMbl CpaBHEHUH.
Brisog.
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5. TEOPETUYECKASA YACTDb

CucreMoli CpaBHEHUW NEPBOM CTEIEHU C OJHUM HEU3BECTHBIM
HAa3bIBAETCS CUCTEMA CPABHEHUI BU/IA
a; X = c;(mod m,)
a, "X = cy(mod m,)

ap ' X = cy(mod my)

[TpenmonokuM, 9T0 KaXA0€ U3 dTUX CPaBHEHUH MMEET peIlleHuE.
Torma, paspemmB KakIo€ CpaBHEHHE OTHOCHTEIBHO X, CHCTEMY
CpaBHEHUH MOYKHO MPUBECTH K CIEAYIOMEMY BHILY

X = ¢;(mod m,)
X = cy(mod my)

X = cy(mod my,)

PaccMoTpuMm cucteMy cpaBHeHuUW 1-ii  CTemeHHM C OJHUM
HEU3BECTHBIM
X = ¢;(mod m,)
{x = cy(mod m,)

5.1. YcioBue pa3pemimMOCTH CUCTEMBI.

[Iyctb d — wauOonpiuii oOmUNA nenuTesb, M - HauMEHbIIEe
o0miee KpaTHOE mMji M Mmp, TOTJA, €CIU Pa3HOCTh (C2-C1y HE NEIUTCS
Haleao Ha d, To cucTeMa He UMeeT pelIeHui, a eciau (¢2 - ¢1) <d, To
CUCTeMa MMEET €IMHCTBEHHOE pelIeHHE, MPEACTABISIONIeEe KIacc IO
moayito M. Eciu my; u my B3aumHO mpocthl, To d=1, M= mim; . A
CIEOBATEILHO I TAaKUX MOJYyJEH CHUCTeMa BCerjga HMEET OJIHO
peleHue, MpeIcTaBisioIee co00i Kiiacc Mo MOy 0 mimo.

[Tpumep 1.
HccnenoBatrs CUCTEMBI CPABHEHUM:
X = 3(mod?7) o (X = 8(mod15)
){x = 6(mod12) ){x = 4(mod35)

" PCIOIUTH UX B CIIYy4aC COBMCCTHOCTH.



Pemenue.

a) Ilockonbky (7,12)=1, cucrema umeer pemieHue. M3 mepBoro
CpPaBHEHHSI CHUCTEMBbI 3allMIlIeM X B BHUAE X=9+7t, MOJACTaBUM JaHHOE
BBIpOKEHUE BO BTOPYIO CUCTEMY U HalieM t , peIlIB BTOPYIO CUCTEMY:

9 + 7t=6(mod12), 7t=-3(mod12), 7t=-3+ 24(mod12), t=3(mod12),
t=3+12y.

[ToacTaBnsig 5TO 3HaUCHKE t B BEIPAKCHHUE JJIA X, UMEEM:

x=9+7(3+12y)=30+84y; x=30(mod84).

0) ITockonbky (15,35)=5 u pazHocTh uncen 8 u 4 He AeIUTCS Ha S,
TO CUCTEMa HE UMEET PElICHUS.

[Tpumep 2.

HccnenoBare cucteMy CpaBHEHUM
7x = 10(mod13)
{ 2x = 2(mod6)

Y PELINTH €€ B CIIy4ae COBMECTHOCTH.

Pemenue.

Tak kak (13,6)=1, cuctema UMeeT pelieHre. 3aMeTUM, 4TO BTOPOE
CpaBHEHHE CHCTEMbl MMEET JBa pPEIICHUS, MOTOMY 4YTO 00€ 4YacTu
cpaBHeHus 1 moayib uMmeroT HOJI paBubiid 2. CnenoBaTelibHO, TaHHAsS
CHUCTEMA pACaIaeTCA Ha JBE CUCTEMbI CPABHCHUN:

7x = 10(mod13) (7x = 10(mod13)
{ X = 1(mod6) { X = 4(mod6)

Pemmim nmepByto cucremy. Jns atoro 3amuiieMm X B BuAe x=1+6t,
MOJICTABUM JAHHOE BBIPAYKCHUE B TIEPBOE CPABHEHHE U HANIEM t:

7 +42t=10(mod13), 3t=3(mod13), t=1(mod13), t=1+13y.

[ToncraBiisist 3T0 3HaUYCHUE t B BBIPAXKEHUE IS X, UMEEM:

x=1+6(1+13y)=7+78y; x=7(mod78).

Peuminm BTOpYIO cucremy:

x=4+6t, 28+42t=10(mod13), 3t=—18(mod13), t=-6(mod13),
t=7(mod13),
t=7+13y, x=4+6(7 +13y)=46+78y; x=46(mod78).

Takum 00pa3oM, TaHHAs CHCTEMa CPABHEHUM MMEET JIBa PEIICHUS:

x=7(mod78) u x=46(mod78).

JlaHna cucrema CpaBHEHUU:

a; *X = by;(mod m,)
{az X = b, (mod m,)
rae (m1,mg):(al,ml):(az,mz):l.
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DTy CUCTeMy CpaBHEHHMH MOXXHO 3aMEHUTh JKBHUBAJICHTHON e€u
CUCTEMOMU:

X = ¢ (mod m,)
{x = cy(mod m,)

IJI€ NEPBOE U BTOPOE W3 CPABHEHUM 3TOM CHUCTEMBI SIBJISCTCS
COOTBETCTBEHHO PEUICHUSMU UCXOJHON CUCTEMbI CPABHEHU.

OT NoJIy4eHHON CHUCTEMBI IEPEUJIEM K CUCTEME

m, - X = ¢;(mod my - m,)
{ml "X = cp(mod my - m,)

SKBUBAJICHTHOM JAHHOW W WMMEIONIEH €IMHCTBEHHOE PEIIECHUE IO
MOAYJIF0O M1 mp. Ilpyu pelieHnn cucTeMsbl CPaBHEHUM PACCMOTPEHHBIM
CocoOOM B cCiy4yae IIONMAapHO B3aUMHO TIPOCTBHIX MOAYJEH HET
HEO0OXOIMMOCTH 3aMEHSITh UCXOHYIO CUCTEMY CUCTEMOM

X = c¢q(mod my)
{x = c,(mod m,)
[Tpumep 3.
Pemnts cucremy cpaBHEHUM:
5x = 7(mod11)
{ 2x = 3(mod5)

Pemenue.

Tak kak (5,11)=(5,11)=(2,5)=1, TOo Kaxk10€ CpaBHEHUE CHUCTEMBI
MMEET €IMHCTBEHHOE PEIICHUE, a caMa CHUCTEMa MMEET €IUHCTBEHHOE
PEILIEHHE 10 MOLYIIO S3.

OT 1aHHOM CUCTEMBI NIEPEXOJUM K CUCTEME CPAaBHEHUU

25x = 35(mod55)
{ZZX = 33(mod55)

Y, BBIUMTAs W3 MEPBOr0 BTOPOE CPAaBHEHHE, MOJIYyYaeM CPaBHEHUE
3x=2(mod55), pemenue kotoporo x=19(mod55) sBasercs peunieHuEM
UCXOJIHOU CUCTEMEL.

5.2. Pemmenue CjI0:KHBIX CHCTEM CPpaBHCHMUSI.

Cucrema cpaBHEHUU
X = ¢;(mod m;)

X = c;(mod my)

X = cp(mod my,)
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aub0 COBCEM HE HWMEET pelleHul, U0 HMEET pEeIICHHE,
npeacTaBistonee co0oi Kiacc Mo MOAYJI0, PAaBHOMY HaWMEHBIIEMY
KpPaTHOMY YHCE:
My, M2, ... ,mpn.
Haiitu pemienre nogoOHON CHCTEMBI MOKHO, PEIIMB CHadaia
NEpBbIC JIBA CPABHEHMS, JOOABUB MOTOM MOCJIEIOBATEIBHO TPETHE U T.
1., TIOKa He OyJIeT ucuepnaHa BCsi CUCTEMA.

[Tpumep 4.

Pemute cucremy cpaBHEHUI:
X = 1(mod2)
x = 3(mod?7)
x = 5(mod10)

Pemenue.

Pemraem cHayana cuCTEMy, COCTOSIIYKD M3 JIByX HEPBBIX
CpaBHECHUN:
x=14+2t=3(mod7), 2t=2(mod7), t=1(mod7), t=1+7y,
x=1+2(1+7y)=3+14y; x=3(mod14).
Takum 00pa3oM, JaHHAs CHCTEMa PKBHUBAJICHTHA CUCTEME:
x = 3(mod14)
{x = 5(mod10)
3nech (10,14)=2 u 2|14-10|, Tak 4TO cUCTEMa cOBMeCTHA. Pemaem
ee:
x=3+14t=5(mod10), 14t=2(mod10), 7t=1(mod5), 7t=21(mod5),
t=3(mod5),
t=3+5y, x=3+14(3+5y)=45+70y; x=45(mod70).

5.3. Kuraiickas Teopema 00 ocTaTkax.

Ecnu HaTypanbHbIC UKCia a1, asy, .., A, MOMAPHO B3aUMHO MPOCTHI,
TO JJIs1 JIIOOBIX MENbIX I'q,T5,.., ', Takux, 9to 0 < 1; < a; IpHU BCexX

i € {1,2,..n}naiinércsa unciao N, koTopoe IIpu IeJICHUH Ha @i 1aéT
ocTatok Ii mpu Beex i € {1,2,..n}. bonee Toro, eciu HaiiayTCs Ba
takux yrciia N1 u N2, to N; = N,(mod a; - a, .- a,).

[lepBoe ynmoMuHaHHUE YTBEPKIACHUSI KUTANCKOU TEOPEMBI 00
OCTaTKax BCTpevaeTcsd B KHUTE “‘MaremaTnueckoe pykoBoJacTBO CyHb
[1361” kuTakickoro mareMatruka CyHsb LI3b1, 0 KOTOPOM HE U3BECTHO
HAYETO, KPOME TOr'O, YTO OH SIBJISIETCS aBTOPOM 3TOW KHHUTH; TOJBI €TO



9

’KU3HU YCTaHABJIMBAJIUCH UCTOPUKAMH HAYKU HA OCHOBE aHAJIN3a
TEKCTa.

3agada 26 rtnaBbl 3. IIpeamnonokuM, 4TO HUMEETCS HEU3BECTHOE
KOJIMYECTBO 00BEKTOB. Pa30uB mMx Ha TpOIkM, MOSy4yaeM B OCTaTKe 2,
pa30uB Ha mATepku — 3, pa3ouB Ha ceMepku — 2. CKOJIbKO MMeEeTCs
OOBEKTOB?

ITocne pemeHnss 3TOM KOHKPETHOW 3a/1a4M, B KHHUIE€ IPUBOIUTCS
QITOPUTM pEIIeHUuss W OoOmeld — TMpU MPOU3BOJIBHBIX OCTaTKaX:
«YMHOXb YHCIIO OCTAaTKOB MpHU JeJIieHMU Ha Tpoiiku Ha 70, 100aBb K
MOJIyYEHHOMY MPOU3BEACHUE YNCIIa OCTATKOB MPHU JACICHUU HA TATCPKH
Ha 21, u 3aTeM 100aBbh MPOM3BEICHNE YMCIa OCTATKOB MPHU JCICHUU Ha
ceMepku Ha 15. Ecmu pesynbrar paBeH 106 wnm Oonee — BBIUTH
kpatHoe 105.»

Ot paccykacHUs (PaKTHUECKH COOTBETCTBYIOT TMPEICTABICHHUIO
pelIeHus CUCTEMBI (POPMYITOH.

Hekotopeie crnemuainucTsl MOJaraloT, 4YTO aJTOPUTM pEeHICHUs
CHUCTEMBI CPaBHEHHH ITO3BOJISII KMTAHCKUM TE€HEpajlaM IepeCUNTHIBAThH
apMui0 0€3 0COOBIX YCWJIMM TOCIEA0BATEIBHOCTBIO OJIHOTUITHBIX
PACIIOPSIKECHUN:

«B K00HHY 1O 7CTaHOBUCH!»

[To BBIOJIHEHWH KOMAaH/IbI, ITOJICYUTHIBAJIOCH KOJIMYECTBO COJIAT,
CTOSIIIIUX B TIOCJIEIHEM psALy. 3aTeM MPOU3BOIAWINCH AHAIOTHYHBIC
MIOJICUETHI IO Pe3yJIbTaTaM BBITIOJHECHHS KOMaH/I;

«B konoHny 1o 11lctaHoBUCH!»

«B xononny mo 13ctaHoBUCH!»

«B kosioHHY 10 17CTaHOBUCH!»

B cooTrBeTcTBMM ¢ yTBEpPKICHHEM TEOPEMBI, IO YEThIpEM
OCTaTKaM OJTHO3HAYHO BOCCTAHABJIWBAETCS YHUCIIO COJIAT, €CIIM OHO HE
npeBocxoaut 17017=7-11-13-17.

[Tycte mi, mMgz,...,M;, — TMOMApHO B3aWMMHO TIPOCTHIC YHCIIA,
M=mi-my-... mpn; Y1, Y2,...,Yn IOO0OpaHbI TaK, 4YTO:

—vy; = 1(mod m,),—y, = 1(mod m,),..,—y, = 1(mod m,,)
m; My,

my
M M M

Xg = —V4.C +—V>,Cr+..+—V,C
0 m1Y11 m2Y22 mnYnn
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Torna pemeHne CUCTEMBI:
X = ¢q(mod m,)
X = cy(mod m,)

X = ¢y(mod my,)
oyzaet umeth BUA Xx=Xo(Mod M).

ITpumep 5.
x = 7(mod11)
X = —5(mod13)
x = 8(mod14)

Pemenue.

Haxongum:

13- 14y, = 1(mod11), 6y, = 1(mod11), y, =2
11 - 14y, = 1(mod13), 11y, = 1(mod13), y, = 11
11-13y; = 1(mod14), 3y; = 1(mod14), y3 =5
x=13-14-2-7-11-14-11-5+11-13-5-8=-202(mod11-13-14);
x=1800(mod2002).

[Tpumep 6.
x = 11(mod8)
X = 11(mod9)
x = 12(mod7)

Cnoco6 1. C noMol11po paciiMpeHHoro anropurma EBkina.
3:9-7-x, = 3(mod8)
63x; = 1(mod8)
Haxoaum MyJIbTUIUIMKATUBHO OOpaTHBIN 3JIEMEHT K 63 110
MOJYJIIO 8.

638
-7
8 [7
- |1
7 [1=(63,8)=d

- |7
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i OcraTtkn YacTtHbIe X; Y,
-1 63 - 1 0
0 8 - 0 1
1 7 7 1-0*7=1 0-1*7=-7
2 1=d 1 0-1*1=-1 1-(-7)*1=8
3 0 7 - -
d=1=63-(-1)+8"-8
U=—-1;x=—-1(mod8) =7 (T.xk —1=8-(—1)+7)

2:-8-7-x, =2(mod9)

56x, = 1(mod9)

56 |9
- |6
9 [2_
- |4
2 | 1=(56,9)=d
- |2
0
i OcraTtku YacTHEIE Xi Yi
-1 56 - 1 0
0 9 - 0 1
1 2 6 1-0*6=1 0-1*6=-6
2 1=d 4 0-1*4=-4=u 1-(-6)*4=25
3 0 2 - -

X, = —4(mod9) =5 (T.xk —4=9-(—1)+5)
5:8:9-x3 = 5(mod7)

72X3 = 5(mod7)

2(7

- |10
712
- |3

2 [1=(72,7)=d

- |2
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i OcraTtku YacTHbIC X; Yi
-1 12 - 1 0

0 7 - 0 1

1 2 10 1-0*10=1 0-1*10=-10
2 1=d 3 0-1*3=-3=u 1-(-10)*3=31
3 0 2 - -

X3 = —3(mod7) =4 (T.xk —3=7-(-1)+4)
x=(93-63-7+2-56-5+5-72-4)(mod(7-8-9))
X = 3323(mod504) = 299
[Tposepka. 299(mod8) = 3; 299(mod9) = 2; 299(mod7) =
5;
Cnoco0 2. Cnoco0 Diinepa.
B manHOM npuMepe ero npuMeHeHne Hed(PGHEKTUBHO, T.K.
IPUBOAUT K OOJIBIIMM YHCIIAM.
63x; = 1(mod8)
56x, = 1(mod9)
72x5; = 5(mod7)

@(8) = 4;U = 64*"1 = 250047;x; = 250047 (mod8) = 7
¢(9) = 6;U =56°1 =550731776;x, = 550731776(mod9) = 5
¢@(7) = 6;U = 72571 =51934917632; x5 = 51934917632(mod7)

=4
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6. IPAKTUYECKUE 3ATAHUSA

X =13(mod18)
1<x=19(mod29) 2.
X =12(mod17)

X =21(mod13)
X =12(mod 37)
x =11(mod 21)

| X =23(mod 27)

X =11(mod15) X = 23(mod 28)
~x=36(mod19) 4. <x=27(mod31)
X = 24(mod 37) x =15(mod17)
X = 21(mod 25) x = 37(mod 24)
<~X=11(mod19) 6. <x=22(mod?29)
X =32(mod17) X = 25(mod13)
X = 21(mod 23) X = 27(mod 31)
74x=11(mod29) 8. <x=32(modl19)
| X=12(mod17) | X =29(mod15)
X = 21(mod 37) X =13(mod 22)
~x=31(mod19) 10. <x=41(mod?29)
x=17(mod 21) X =15(mod17)
X =31(mod 21) X =13(mod 25)
<x=17(mod29) 12. {x=32(modl19)
X =19(mod 20) X = 25(mod 27)
X =11(mod17) x =13(mod 28)
< X=31(mod19) 14. <x=21(mod23)

X =29(mod17)

X = 21(mod 28) X =27(mod 31)
4X=24(mod13) 16. <x=31(modl19)

X =19(mod 31) X =36(mod 21)

X =19(mod 23) x =32(mod17)
175x=21(mod29) 18. <x=33(modl19)
X =29(mod17) X =15(mod 37)



19.

21,

23.

25.

217.

29.

N

N

X =11(mod 26)
X = 31(mod19)
X = 24(mod 27)

X =17(mod18)
X =19(mod 25)
X =31(mod17)

X =11(mod 25)
X =34(mod19)
X = 24(mod 33)

X = 21(mod 23)
x =13(mod19)
X = 33(mod 27)

X =22(mod 23)
X =11(mod 28)
X =13(mod17)

X = 21(mod 27)
x = 33(mod19)
| X=16(mod 29)

20.

22,

24,

26.

28.

30.

N
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X = 23(mod 28)
X = 21(mod 29)
X =31(mod17)

x =30(mod17)
X = 22(mod 37)
x =19(mod 23)

X = 23(mod 27)
X = 21(mod 31)

| X =15(mod19)

x = 37(mod 25)
X = 21(mod 29)
X =28(mod17)

x =17(mod 21)
X = 32(mod19)
X = 23(mod 25)

x =13(mod 23)
X =41(mod 27)
X =15(mod19)
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