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B npaxTukyMe copepzKaTcst 3a/iadn 110 aJredpaniecKkoil aJropuTMuKe o Te-
MaM, U3ydaeMbIM B 9eTBEPTOM CeMecTpe CTydeHTaMn crennaibHoctu "Kowm-
nbiorepHasi 6e3omacHocTh"B Kypce "Asredpandeckast ajgropurmuka.' st pe-
IIeHUsT TIpejjlaraeMbIX 3ajad TpedyeTcs 3HATh OCHOBHBIE ajiredpamuvdecKue u
YHCIOBbIE AJITOPUTMBI U CBSI3aHHBIE C HUMHU OIIPEJIeJIeHIs 1 IIOHATUSI Kypca, Ta-
KIHe Kak aJropuT™ EBKJMIa 1718 HaX0XKJIeHUsT HanOOJIBIIEro O0IIEero JIe/InTe st
EJIBIX UNCeT; pacIIIPeHHbI aaropuT™ EBimmaa st quces; nousitue jguodaH-
TOBa, ypaBHEHHUsI I METOJI er0 PelleHusl; olpeieseHne U CBOMCTBa HellPepPhIBHBIX
JIpobeii; olpejiesieHre U CBOMCTBA CPaBHEHNUIT 110 HATYPAJIbHOMY MOJLYJIIO, METO-
JIbl pelleHns cpaBHeHuil; Kuraiickass TeopemMa 00 ocTaTKax Il UNCeI; OlIpee-
JIEHIIE€ U CBOMCTBA KOJIbIIA IEJIbIX IayCCOBBIX ULCEJI; OCHOBHBIE YTBEP:KJICHUS 1
MOHSITUST TEOPUM YUCEJI; OCHOBHBIE CBEJIEHUsI O I'PYIIAX, B YaCTHOCTU O MYJIb-
TUILTUKAQTUBHBIX TPYIIIaX KOJIEH BbIYETOB; OCHOBBI MOJIYJIbHON apudMeTHKH.
Tpebyercst ymeHne nIpuMeHsITh 3TU 3HAHUSI JJIsI pernerust 3aa4. Haunbosbmme
TPYJAHOCTHU, KaK IIPABIJIO, IPEJICTABJISIOT 3aJaHlsI, CBSI3aHHbIE CO CTPOEHHEM
KOJIEIl BBIYETOB U MYJIBTUILINKATUBHBIX IPYIIIT KOJIEI[ BBIYETOB, & TaKyKe C BbI-
YUCJIEHUSIMI B KOJIbIIE IEJIBIX IayCCOBLIX uncesl. OOBIYHO 9TO BLIYUCIUTE/IHLHBIE
1Ipo0JIeMBI, XOTsI 0c000e BHUMAHUE HAJIO YIEIUTH MOHUMAHUIO TOr0, 9TO TaKOe
KOJIBI[O BBIYETOB 110 JIAHHOMY MOJIYJ/IIO, UTO IPEJICTABISIOT U3 ceOsi 3JIeMEHThI
9TOT'0 KOJIBIIA.

[IpakTuKyM HaUMHAETCs ¢ HAIIOMIHAHUST OCHOBHBIX ITOHSITII, GOPMYJI U aJ-
FOPUTMOB, HUCIOJIb3YEMbIX IIPU PelleHnH 3aJiad. JTH HOHSITHS U aJrOPUTMbI
NLIIOCTPUPYIOTCA ITpuMepaMu. aJjiee nipeiaraiorcs 3aia4qn 110 Kypcy JJisi pe-
IIeHNs Ha NpaKTudecKnx 3aHsaTusx. OHn cHabyKeHbI YKA3aHUSIMU U OTBETaMU
JIJIsT KOHTPOJIsI PaBUJILHOCTU pelleHusl. B 3akjiouenne IpejiarailoTcs 3a/1a-
91 JIJIsT CAMOCTOATEIBHOIO PeIleHUsl, KOTOPble MOT'YT ObITh HCIIOJIb30BaHbI JI/Ist
KOHTPOJIBHBIX U pacdeTHO-Ipadriyeckux pabdoT.



OCHOBHBIE ©OPMYJIBI I AJIT'OPHTMBbBI

Hauborvwuts obwuti deaumend u ar20pumot €20 HaxoAHcoeHUs

Onpegenenne 1. Yucio d > 0 HaszpBaeTcss HAMOOIBIINM OOIIUM JI€JIU-
tejiem (HOJL) nByx mesbix quces a u b, ecjin OHO YJIOBJIETBOPSIET CJIEYIOIIAM
YCJIOBUSIM:

1) d|an d]b;

2)ecuc|aun c|b, toc|d.

Haunbosbmmit obiuit geuresib aByX dncesa a u b, a > b > 0, MO:KHO HailTH
C MTOMOIIBIO aszopumma Fekauda, KOTOPBIi OCHOBaH Ha TOM, U4TO €CJIN

a=bq+r, 0<r<hb,

to HOl(a, b) =HO/I(r, b).
Anropurm EBK/IHMIA COCTOUT U3 CIEAYIONIMX IHATOB BHIYNCICHUS
(ro=a, 1 =05):

Tic1 = 1 + Tig1, O<7“Z'+1<7”Z', (i:1,2,...).

Ecmu 1,1 = 0 — nepssiit wyesoit ocrarok, ro HO/(a, b) = r,.
Ere onya criocod HaxoxK/1eHnsi HanbOJIbIIIEro OOIIEro JIeJIUTeIsl JIBYX THCeT:
HaliTH KAHOHUYIECKOe Pa3JIOXKEeHNEe 3TUX UNCes Ha MpocTbie MHOKHUTEIN. [1ycTh

«

a=p1“'p* ... ps™, a; >0, (1=1,...,5),
b :p1ﬂ1p262 .'.psﬁs’ 67, Z O, (7, = 17.. .73)’

rJ1e P1, P2, - - -, Ps — HOMAPHO pa3ndHble MPOCThIE TIe/Ible Yncia. Toraa

HOd(a, b) = pi"'pa™ .. . ps™,

rie v, = min{a;, Bi} (1=1,2,...,5).

MozkHO TakzKe ucKaTh HAMOOJIBIIIH OOIMIT JIeIUTe b JBYX YHUCES C TTOMO-
11[b0 GHHAPHOTO AJTOPUTMA, KOTOPBIl OCHOBAH HA CJICYIONIUX CBOHCTBAX HAl-
OO0JILIIIET0 ODIIEero JIeJINTeIs:

1) HOA(2n, 2m) = 2HO/(n, m);

2) HOA(2n + 1, 2m) =HO/J(2n + 1, m);

3) HO(n, m) =HOA(n —m,m) (n>m);

4) HO(n, m) =HO(m , n);

5) HO(n, 0) = n.

C y9eToMm 9THX CBOMCTB TOJIyUIaeM CJCAYIONMNI aJTOPUTM:



1. BEem 28| a u 2% | b, a 28! ne nesmt ofmo u3 9TuX 9icesn, To 3amOMHUTD

a
0 = 2" 1 HOJIOKUTH BHBIM —- — pPaBHBIM o [IPU 9TOM OJIHO U3 YNCEJ
d ok 0J10 a pa b a 3TOM OJIHO U3 YHCEe

k Y
a 1 b 0bga3aTeIbHO SABJIIETCS HG‘IQGTHBIM);

2. Ecmm ogno u3 umcen a u b 4eTHO, TO HOJENUTH €r0 Ha HAMOOJIbIIYIO
BO3MOYKHYIO CTEIEeHb JBOWKM TaK, 9TOObI 00a 4ncjia ¢ u b crajgnm HeYeTHBIMU.
Ecnn oba dmcsia HeueTHBI, TO cpa3y MepexonM K CJIeIyIONeMy Iary;

3. CpaBHUM IOJIyYeHHBIE YnCIa, 1IycTh a > b. Torma mojokumM a paBHBIM
a —b. Ecim a # 0, To Bo3BpaImaeMcst Ha IHar 2, nHade [epexouM K Iary 4.

4. Tonoxnrs HOM(a, b) = d; - b.

DTOT aJaropuTM MoTpedyeT OOJIbIIE IaroB, YeM aJroputM EBkinma, HO mpe-
HUMYIIIECTBOM €I0 sIBJIETCS TO, UTO OH COJEPZKUT TOJILKO JeJIeHUs Ha 2, T09TOMY
OH OYEHb YI00€H JI/Ist PaDOThI ¢ YIC/IaMU, TIPEJCTABJICHHBIMI B JIBOUYHOIT crucTe-
Me cuncienns. B 9Toil cucreme Jiesienne Ha 2 03HAYAET CJBUT BIIPABO Ha, OJUH
paspsiji, a HanbOoJIbIas CTEIeHb JIBOWKM, Ha KOTOPYIO MOXKHO ITOJIEJINTh JTaHHOE
JUCJI0, OIPEIE/IATCs KOJMIECTBOM MOCJIEIHUX HYJIEBBIX PA3PsJIOB B JIBOUYHOI
3aIlICH IUCIA.

ITpumep 1. Haittu HOJI(1236, 584).

Pewenue. IlocienoBaresibHO NPUMEHUM BCE TPHU CIIOCODA HAXOXKJIEHUSA
HauboJibIIero obmero gaenutesns. Haunem ¢ anropurma EBkinjga:
ro = 1236, 71 = 584. 3 nenoukn JejieHnii

1236 = 584 - 2 + 68,
584 = 68 - 8 + 40,

68 =40 - 1+ 28,
40 =28 -1+ 12,
28 =122 + 4,
12=4-3

caenyer, aro HO/I(1236, 584) = 4.

TeHepb pPa3JIOzKMM HNCXOJHBIE YMCJla Ha ITPOCTbIE MHOXKUWUTECJIN:

1236 = 22 -3 - 103,
584 = 23 . 73,

sunaunt, HOJ(1236, 584) = 22 - 3% .73°.103% = 22 = 4.

Hakowner, Bocriosibayemcst OunapubiM ajiropurMmoM. CHadadsia Haiigem dy. Tak
Kak 2% | 1236 u 22 | 584, a 23 ne yesur 1236, 1o dy = 22. Jlesnm oba uncia Ha
22 mosygaem 309 u 146. IlockonbKy 146 weTHo, TO JeJUM ero Ha 2 1 TIoTydacM



HeueTHoe ducjo 73. Tenepb mopTopsieM maru 3 1 2 OMHAPHOT'O aJIFOPUTMA.
HO/1(309, 73) =HO/I(309 — 73, 73)=HO/1(236, 73) :HOZL(22 - 59,73) =

(
HOJI(59,73) = HOJI(73,59) = HOJ(73 — 59,59) = HOJI(14,59) =
HOM(2-7,59) = HOJ(59,7) = HOJ(59 —7,7) = HOJ(52,7) =

(

(

(

an

OJ(2%-13,7) = HO/(13,7) = HOHA(13—-7,7) = HOJI(6,7) =
HOJ/(7,2-3) = HO/(7,3) = HOI(7-3,3) = HOJ/I(4,3) =
HOJ(2? - 1,3)=HO/(1,3)=HO/I(3,1) =HOMA(3 — 1,1) = HOJ(2,1) =
HO(2 —1,1) = HO(1,1) = HOJ(1 — 1,1) = HO(0,1) = 1.

Urak, HO/(1236,584) = dy - 1 = 2% = 4.
ITpumep 2. Haiitu HOJI nByx 4nces, 3alcaHHbIX B JIBOUIHOI CrCTEMe
CUNCJIEHN :

a = 1110101101002, b = 1011010000,.

Pewenue.  Ouenjno, odba gucia gesnsarca Ha 100y, mosromy dy = 100s.
Henum oba umciia Ha dy, T. €. caBuraeM oda 4Kcaa Ha JIBa pas3psa BIPaBO
(oTcekaeM jBa mocaeAHNX Hysst ), noaydaem dncaa 1110101101, m 101101005.
Bropoe 4ncio gBisieTcs 9eTHBIM, CABUTAEM €0 BIIPABO Ha JIBa pa3psjia, MOJIy-
qaem 101101,. Tereps nocseioBaTe/bHO BbITOIHSIEM Maru 3 1 2 (B JajibHeli-
IeM OITyCKaeM IOKa3aTe/ b OCHOBAHUS CHCTEMbl CUUC/ICHNUS ):

HO/1(1110101101,101101 ) = HOJ (1110101101 — 101101,101101) =
HO/1(1110000000, 101101) = HOJI(111,101101) = HOJI(101101, 111) =
HO/1(101101 — 111,111) = HOJI(100110, 111) = HOJI(10011,111) =
HO/I(10011 — 111,111) = HOJI(1100,111) = HOJI(11, 111):
HOJI(111,11) =HOJI(111 — 11,11) = HOJ(100,11) = HOJI(1,11) =
HO/I(11,1) = HOJI(11 — 1,1) = HOJI(10, 1) = HOJI(1,1) = 1.

Buauant, HOJ[(1110101101004, 10110100002) = dp - 1 = 100.

Ienmpuposannoe deaenue ducia a Ha IUCTO b XapaKTepU3yeTcs TeM, UTO
OCTaTOK OT JIeJIeHHSI 110 aDCOJIIOTHOI BEJINYINHE SIBJIIETCA HAUMEHbIITIM BO3MOK-
HBIM, T. €.

b
a=bq+r, e |7“]§§.

Anropur™ EBKnja, ucrosib3yomnmii eHTpUpPOBaHHOE JieJIeHne, B 0bIeM
cydae TpebyeT MEHBINEero Yuc/ia MaroB JiJis MOJyUeHUsT Pe3yIbTaTa.
ITpumep 3. Haiitu HOJI aByx uucen : a = 297 u b = 84, ucnosib3ys
IEHTPUPOBAHHOE JieJIeHNe.



Pewenue. Tlomydaem menodky pejaeHunii
297 = 84 - 4 — 39,
84 = (—39) - (—2) + 6,
—39=6-(-7)+3,
6=3-2,
orkyna HOJI(297,84) = 3.
Pacwupennoii arzopumm Eexauda nctosib3yercs ajist TOro, YToObI, KpoMe
HanOOJIBIIEr0 OOIIEro JIeJUTEIsI ABYX YKncesa a, b, HafiTu mpejcTaBjieHle ero B

BUJIE

HO/I(a,b) = au + bv, rie u,v € 7.

J7151 3TOrO B XOJ€ paboThl aJropuT™Ma EBKIINIA JOMOJIHUTEILHO CTPOATCA JIBE
GHCJIOBBIE TTOCAE0BATEBHOCTH {U; }ico 1, nt1 ¥ {Vi}iz01.. nt1, TAKHE 9TO

r; = au; + bv; (1=0,1,...,n+1).

Ecm r, = HO/(a,b), To r, = au, + bv,, 1. e. u = u,, v = v,. Hucra u
1 U Ha3bIBaIOTCs Koapduyuenmamu besy.

OueBngno, ug = 1, vg = 0; u; = 0, v = 1. B jganbHeiineM 31eMeHTb
nocsieoBaTesIbHOCTeR {U; }ico 1, i1 B {Ui}iz01,. nt1 CTPOATCS 110 PEKYPPEHT-
HBIM (pOpPMYyJIaM :

Ujr1 = Ui—1 — GiUy;,
Vit1 = Vi-1 — qiV;, (i=1,2,...,n),
rjie ¢; OIpeJeseHo U3 1 -Io JejIeHnst ajJroputMa EBkimia, T. e.

Tic1 = QT + Tit1, 0<rig <.

IIpumep 4. Haiitu HOJI uncen a = 348 u b = 256 u kosddunmerTn!
Besy.

Pewenue. Bocnosb3yemes pacmmpeHabM ajJroput™MoM EBkimaa. Mmeem
ro = 348, r1 = 256. IlpoBenem anroputm EBK/MIa, BHIUACIAA Ha KaryKIOM
mmare 3JeMeHThI ocaegoBaresnbrocreit {u;} u {v;}:

348 =256 -1+92, ¢ = 1,otkyna us =1, vo = —1,
256 =92-2472, ¢ = 2,0TKyna us = —2, vy = 3,
92 ="72-1+20, g3=1,otkyna u4 =3, vy = —4,
72=20-3+4+12, g4 =3,otkyna us = —11, vs; = 15,
20=12-148, ¢5 =1,orkyna ug = 14, vg = —19,
12=8-144, qgs = 1,otkyna u; = —25, v; = 34,
8=4-2, g7 =2.



Taxkum obpazom, HOJI(348,256) = r; = 4. IlocienoBaresbHbie OCTATKH OT
JleJIeHIiT MOXKHO Tellepb BLIPA3UTL C IIOMOIIBIO HOCTPOCHHDLIX II0CJIEI0BATEIb-
wocreit {u;} u {v;}:

ro = 348 - 1+ 256 - 0,

rp =348 -0+ 256 - 1,

ry =348 1+ 256 - (—1),

ry = 348 - (—2) + 256 - 3,

ry =348 - 3+ 256 - (—4),

rs = 348 - (—11) + 256 - 15,

re = 348 - 14 + 256 - (—19),

rr = 348 - (—25) + 256 - 34.
Suaunt, kosdurmentamu besy sipiisgrores uncia u = uy = —25, v = vy = 34.

Bce npuseiennbie BLIYUCICHIS YI00HO 3aliChLIBATL B BUJIE CJIe/LyIomeil Tab-

JIIIIBL, KOTOPAasl COJNEPZKUT MMOBTOPEHK, 00/Ier4alonine BhlYUC/INTeILHBIN 1IPO-
[IECC 110 PEKYPPEHTHLIM (POPMYJIAM:

vl g ug v || wir | v | T

Ol — 1 0 348 0 1 256
11 1 0 1 26 1 -1 92
21 2 1 -1 92 =2 3 72
31 1 -2 3 72 3 -4 20
41 3 3 -4 20 —-11 15 12
51 1-11 15 12 14 -19 8
61 1 14-19 8 =25 34 4
71 2=25 34 4 64 —87 0

13 npusBepennoit TabanuIbl BUgHO, 9To Uug = 64, vy = —87, T. e.
0 = 64348 + (—87) - 256. Ha camom neste, ug 1 vg HaM HEe HYKHBI, IX MOXKHO
HEe BBIYHUCISITh.

Huogarmoso. ypasrerus nepsoti cmenenu

JnodaHTOBBIM ypaBHEHUEM IIePBOil CTEeIeH OT JIBYX HEM3BECTHBIX Ha3bIBa-
eTcsl ypaBHEHHE
ar + by = c, (1)
rjie a, b, c € 7Z. Pemenust 3Toro ypaBHEHHS TaK:Ke UIYTCA B KOJbIE Z.
Ypasuenue (1) paspentumo Torga u TojbKo Toria, kKorjga d = HO/l(a,b)
nemut c. [logenus obe yacTu ypaBHeHus Ha d, IPUXOAUM K yPABHEHHIO

a1z + by = ¢, (2)



a b c

rae a; = EZ, b1 = ;Z, C1 = E, HO,Z[(al,bl) = 1.

C 1IOMOIIIBIO PACIINPEHHOI0 aaropuTMa EBKINIa MOXKHO HAfiT TaKue 1ejibie
qucaa u, v, 9To
aiu + byv = 1.

VMHOKA TOYYEHHOE PABEHCTBO Ha €1, I10JIy4aeM
ai(ucy) + by (vey) = ¢,

T. €. Tg = UCy, Yo = VC1 eCTh leJIoUunceHHoe pererue ypasuenust (1). Ocraiib-
HbIE 11eJI0UNC/IEHHBIE PEIIeHUs] T0JIYIalTcsd 110 (DOPMYJIaM :

x:xo—blt,
t € Z.
y:y0+a'1t7

IIpumep 5. Pemuthb B meabix anciax ypaaenne 27x — 12y = 84.
Pewenue. Ouesngno, HOJI(27,12) = 3 neqmr 84, mosTomy ypaBHEHIe
paspemumo. [lojenus obe yacTu ypaBHeHUS Ha 3, MOJIyJdaeM

9z — 4y = 28.
Tak kak
1 =HO/(9,4) =9 -1+4-(-2),
Tou =1, v=—2. YMHOXkasga u 1 v Ha 28, MojiydaeM JacTHOE PelieHne MeXoI-
HOTO ypaBHeHust rg = 28, yo = (—2) - 28 = —56. 3HaUUT, 1EJTOUNCTCHHBIMUI

pemicHuAMI Halll€r'o YpaBHEHUA ABJIAIOTCHA

teZ.

r = 28 + 4t,
y = —5b6 + 9,

Henpepuenvie (uenmnvie) dpobu

a a
PaccmoTpuM palonabHOe 9HCIIO 5 (b#0, a,beZ). Ecm 5 < 0, To

Beerja cantaeMm a < 0, b > 0. Ilpumenum K unciam a u b aaropur™m EBkinia :

ro=qir1 +1r2, 0<mrey <y, (Toza, leb)
L= qor2 + 13, 0 <13 <719,
Th—2 = Qp—1Tk—1 + Tk, 0 <rp <71h_1,

Tk—1 = QKT Te+1 = 0.



[Togenus KaxKg0e COOTHOIIEHUE 751 = @;T; + 711 Ha 7, TOJIyIaeM

o ()
_ ZQI+_7
(] r1
(&} T3
- :q2+_7
() ()
T'k—2 k
—— =gt
k-1 k-1
k-1
— = ({k,
Tk
OTKY/1a
a 1 1
g:—:%-i— T (3)
r1
q2+ 1
Q3+. 1
qk

a
DTO U ecThb IpejcTaBJeHne PaIlMOHAIBLHOTO YNC/Ia — B BUJIE HEIIPEPBIBHOI

(mertHoit) apobu. Jjist cokpamienns 3anucu (hopmyry (3) Oymem 3ammuchiBaTh B
CTPOUKY, TIEPEUHC/IdAsl YePe3 3alATYI0 BCe MOC/Ie0BATEIbHbIE HElOIHbIE YacT-

HBbIE @, T. €. B BUJIE
a

b = a1, 92,8, q]-
B anropurme EBKiImga MCIOMb3yeTCs KIACCHIECKOE JIeJIEHNE, TIOITOMY (; >
0 g i =2,3,..., k. JIumb ¢ MOXKeT OBITH OTPHUIIATEILHBIM B CJIydae, KOrja
a < 0. Kpowme Toro, ¢ > 1.
CrpaBe/INBO YTBEPXKIEHIE O TOM, UTO A1000€ PAUUOHAALHOE YUCAO 00HO-
3HAYHO NPEICNABAAEMCA 6 sude Koneunot nenpepwierots dpobu. Obpammo: 3Ha-

YEHUEM KOHEUWHOT, HENPEPBIEBHOT IPOOU ABAAEMCA PAUUOHANDLHOE YUCAO.

795
IIpumep 6. PazioKuTh B HEMPEPHIBHYIO JIpOOL IUCTIO0 ———

79
Pewenue. Bocnosb3zyemes ajropurmom EBrimmia :

—795 =79 (—11) + 74,

79=74-1+5,
74=5-14+4,
5=4-1+1,
4=1-4,
Teq=—11, ¢g=1, g3=14, qu =1, q5 =4
41
SIS 1141, 4],
79

10



a

Onpenenenne 2. Ilyers gana meupepbiBHas JIpooOb 7= (a1, 92, -+, qn |-
P
Panmonasbaoe 4muciio Q_k = [q1,9,---,q], (1 < k < n) naswBator k-u
k
. a P,
nodrodsawet dpobvro K ducity — = —.
b Qn

Ceoticmea nodrodswux dpobeti:

1 b + !

o—— = 5

QTL [q27Q37"'7qn]

o P, | n 1]

-~ = 141,492, - - -,4n—1 — s
Qn dn

3 b [ +—1 ] (2<s<n)

- A = 141,92, - - -5 (451 >SS n);
Qn .

4. PQpo1 — PaQr = (-1)" (k> 1);

5. HO,Z[(Pk,Qk) = 1;

P P n (—D)"

Qr Qi1 QrQr1

7. Py = @1+ Py,

Qr = ¢Qr1+Qrao  (k>2);

P. P —1)kt

Tk kQZQk( ) (k>2),

Qr Qra2  QrQr

P, P n (=1)F

P AR i

Qn Ql Qk k—1

10. Qpr>2"7  (k>2).
IIpumep 7. CpepHyTh KOHEUHYIO HEIIPEPBIBHYIO JIPOOb

(k> 2);

9.

(—3,5,4,2,1,6,3].

Pewenue. MoyKHO, KOHEUHO, 3aIIUCATh 9TY HEIIPEPBIBHYIO JpoOb B BHU/IE
(3) u mocTereHHO CBOpAYMBATDH €e, HaUMHAsl CHI3Y, HO Y HAC eCTh Oojiee ya00-
Hblii crioco0. Hajo Bocoib30BaThCst CBOMCTBOM 7 HOAXOMLAIINX JpOOeil, mocyn-
TaTh YNCANTEb 1 3HaMeHaTe b Hallleil pallnoHaJbHO JpoOu, TOr1a OCTaHeTCsI

7
TOJIbKO 3armcaTh oTBeT. Halta mckomast jpodb ecThb Q_ [To pekyppeHTHBIM
7

dopmyam mosydaem
Py=1,

11



Py=5-(—3)+1=—14,
Py=4-(—14) + (—3) = —59,
Py =2 (=59) + (—14) = —132,
Py=1-(—132) + (—59) = —191,
Py =6-(—191) + (—132) = —1278,
Py =3 (—1278) + (—191) = —4025,
Qo =0,
Q1 =1,

Qy=5-1+0=5
Q3;=4-5+1=21,
Q4 =221 +5=47,
Qs = 1-47 + 21 = 68,
Qg = 6 - 68 + 47 = 455,
Q- = 3- 455 + 68 = 1433.

Nrax,
4025

1433

s paznoKeHus MpoONU3BOJIBLHOIO BENIECTBEHHOTO YNC/Ia @ B HEITPEPHIBHYIO

[—3,5,4,2,1,6,3] =

JIPOOB cJlejlyeT IPUMEeHNTD CJIEJIYIONINil aJropuT™. BbIJesnM Hesyio 1 JIpoOHyIo
JacTU YUCIa A
a=la|l +{a} =a; + «a,

1
Torjga a = a + —, e a; = — > 1.
a1 (0
Jlanee mpuMeHsieM TOT »Ke IIPUeM K Qr;

1
a1 = o] +{a} = a2+ —,
0%

1
rje og = > 1 n Tak gasee. B pesysnbrare nosydaem
{an}
1
a=ap+ 1 :[a17a27a37"']7
a9 + 1
as + —
rie ap, s, as, ... — lejble Ynca.
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Teopema. Jloboe upparuoHaibHoe BEULELCMEEHHOE YUCAO 0OHOZHAYHO
npedcmasasemcs 6 sude beckoneunoti HenpPepvieHot PodU € UEADLMU HENONHDI-
MU wacmuvmu. Obpammo: 3nauenuem 8CaKol beckornewnot HenpepvieHot dpo-
OU C UEADIMU HENONHBLMU YACTNHOLMU ABAACMCA UPPAUUOHANDHOE BEULECTNGEN-
HOE YUCAO.

Onpenenenune 3. Beckoneunas HerpepbiBHAST JIpO0Ob [ a1, Ao, ..., Ay, - . . ]
HA3BIBAETCA NEPUOIUUeckoti, ecau CylecTBYIOT HaTypaJbHble dncia kg u t Ta-
Kue, 4To JijIst Jito0oro k > ky BBIIOJIHAETCSA PABEHCTBO Afy; = Gf, T. €. IOCJIe-
JIOBATEILHOCTD {aG) }p=12,  HAUMHAS C HEKOTOPOIO MOMEHTA SABJIAETCS IIE€PUO-
JNYECKOIL:

[al, ey Qs Ako41y + oy Qkgtty Akg+1y + + + 5 Qg+ty - - ] =
= [a1, ..., Gy, (Qhgt1s - - s Qligtt) -
t Ha3BIBaETCS OAUHOT nepuoda, ky — urdexcom erosclenus 6 nepuod.

Onpenenenne 4. [leiicTBuTe/IbHOE YUCIO HA3BIBACTCS KBADPATUY-
HOTL UPPAYUOHAALHOCTDIO, €CJIA OHO SBJISIETCS KOPHEM KBaIPATHOIO yPABHEHHS
ax?® + bx 4+ ¢ = 0 ¢ mesabiMu Ko3bHUIIEHTAMIL.

JIrobast KBaipaTndHasi IPPAlNOHAILHOCTL MOXKET OBITH IIPEJICTAB/IeHa B BI-
ne x+yvVN, e z,y € Q, a N € N He gBISIeTCS MOIHBIM KBAIPATOM.

Teopema (Jlarpanx). Keadpamuunsie uppauuonaioHoCmu U moavko
oHu Mo2ym bvimb npedcmasienv, 6 sude OECkoHewHOT NEPUOIUECKol Henpe-
Pu6HOT Ipodu.

IIpumep 8. PaznokuTh B HEIPEPBLIBHYIO JIpOo0b HPPalNOHAILHOE TNCIIO

V148,

Pewenue. Bblennm meryto n JIpoOHYIO YacTH HAIIEro JUCa

V148 = |V148] + {V148} = 12 4 (V148 — 12),

1
T.e. ap =12, — =148 — 12.
aq
Paccmorpum

1 V148 +12 148 + 12
o — _ _
YT/1A8 — 12 148 — 144 4

B oy BBIIEINM T1€/TYI0 U JIPOOHYIO YaCTH:

V148 + 12 V148 + 12 V148 — 12

M=l Yy (T )
1 v 148 — 12
T. €. ag = 6, —:T.
%)

13



IIpooszkaem MOBTOPSITHL 9T maru. Tak Kak 4ucyo v/ 148 sipjsieTcs: KBajpa-
TUIHON NPPAIMOHAIBHOCTBIO, TO aJrOPUTM OyJIeM IIPOBOJIUTH JIO TEX II0P, I10Ka
He HailjieM Iepuos.

B S O R S
O‘Q{m—ﬂ {@—12}
= [V148 + 12| + {V148 + 12} = 24 + (V148 — 12),

1
T.e.az3 = 24, — = /148 — 12.
a3
Tax Kak a3 = g, TO JaJjee HeloJHble YacTHbIE ay = 6 u az = 24 OyuyT

[ 4(V148 + 12) 4(v/148 + 12)
B 4 i 4

MOBTOPATHCSA, 3HAYUT, OHNU COCTABJISAIOT ITEPUOJ] HaIllell HelpepbIBHOM apodu, n
MBI MOJIyYaeM

V148 = [12,6,24,6,24,6,24, ...] = [12,(6,24)].

IIpumep 9. CpepHyTh OECKOHEUHYIO HEPUOIMIECKYIO HEIIPEPLIBHYIO
a+ by/c
d 9

1pobb [ 8,3, (1,5,4,2)] u npegcTaBuTh UPPAIOHATIBHOE THCJIO B BUJIE
rie a, b, c,d € 7.

Pewenue. Ob6o3naunM depes [ 3HadeHne ODECKOHEYHON IEPUOINIECKOil
HerpepbiBHOIT 1pobu [ (1,5, 4, 2) |, Tora Haire uppalioHaIbHOE YUCI0 €CTh KO-
HeYHasl HelpepbiBHas IpobOb |8, 3, ], 3HaUeHne KOTOPOil MOYKHO BBIPA3UTH te-

pe3 [.
Tak kak

P0:17 Q0:O7
P1:87 lela
P,=3-841=25, Q2=3-14+0=3,
Py =03-25+8, Qs=0-3+1,
250 + 8

TO[8,3,5]—W.

Teneps naitgem snadenne S. [lockonbKy [ ecTh OeCKOHETHAST TIEPUOIITTIECKAsT
JIpO0Ob, TO

5: [175747276]7

OTKYyJla, OIISTh IIPUMEHssl PEKyppeHTHble (POPMYJIbl CBOMCTBA 7 MOJXOISIINX
Jipobeii, moJydaeM

14



P=5-1+1=6, Qy=5-1+0=5,

Ps=4-6+41=25, Q3=4-5+1=21,
Py =2-2546 = 56, Qi=2-21+5=47,
Ps =B -56 + 25, Qs = P -47 + 21,
3HAYUT, [ = 565 + 25 OTKY/1a,
’ 475 421"

(478 +21)8 = 563 + 25.
HOﬂqu/IﬂI/I KBaJIpaTHOE ypaBHEHNE OTHOCUTECJILHO ﬁ .

4752 — 358 — 25 = 0,

35 4 5237
pelieHns KoToporo f319 = — o1
Vckomoe unciio [ mMo0KNTENIBHO, CIeI0BATEIbHO, BEIONPAEM MOJIOXKITETb-
. 35 + 5237
HbIl KOpeHb [ = —— .
94
Torna
35 + 5237
[835]_25'—94 t8  25.354125V237+8-94
o 5. 35+ 5v/237 o 105 + 15+/237 + 94
94
1627 +125v237 1627 + 125v237 199 — 154/237
199 + 154/237 199 + 154237 199 — 15237
_ —120602 +470v237 1283 — 5v/ 237
B —13724 B 146 '
Jlemma. [lycmov o = [c1,Co, ..., Cp, | — Uppayuonasvroe wucao, 20e
ap = [Cnt1, Cnsay - .- ], n > 1. Toeda npu k > 1
1 P, 1 1
— < a— = | < < —=. 4
2Q14+1Qk | Qr | QrnQr Q3 @)
Ps
IIpumep 10. 3amenurts yucio a = 5, 341276 moaxomsiieil 1podbIo Q_
5

1 OIICHUTH MOI'PEITHOCTH MPUOINKCHUSI.
Pewenue. CHauaja InpeacTaBUM YKICJIO @ HEIPEPbIBHOI JIpobbio. VMeem

5341276
41276 =
5, 341276 1000000’

3HAYUT, UCIOIb3Ys aJTOPUTM EBK/NIA, TTOTydaeM
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5341276 = 5 - 10% + 341276,
1000000 = 2 - 341276 + 317448,
341276 = 1 - 317448 + 23828,
317448 = 13 - 23828 + 7634,

23828 = 3 - 7684 + 776,
7684 = 9 - 776 + 700,
776 = 1- 700 + 76,
700 =9 - 76 + 16,

76 =4-16 + 12,
16=1-12+4,
12=13-4,

otkya 5,341276 = [5,2,1,13,3,9,1,9,4,1,3].
Beraucanm 5-10 MOAXOISANY0 JIPOOb:

Py =1, Qo =0,

P =5, Q1 =1,
P=2-5+1=11, Qy=2-14+0=2,
Py=1-11+5=16, Q3=1-24+1=3,
Py =13-16+ 11 = 219, Qi=13-34+2 =41,
Ps=3-219+ 16 = 673, Qs =3-41+ 3 =120,

P 673
T. €. @:%:5,3(412698).

Ecam onieHnBaTh NOTPENHOCTD MPUOINZKEHUS TOYHO, TO TTOJTYYUM
5,341276 — 5, 3412698 ~ 0, 0000062.

Eciin ucnoib30BaTh JIEMMY O TOTPENTHOCTH MPUOJINYKEHIS, TO CJIEJYET Bbi-
auenTh erme Qg = 9 - 126 + 41 = 1175 u Torma, ucnonb3yst dopmyay (4),
HOJTY 9UM

1 1

Py
< — —_—
Q506 126 - 1175 148050

a__

Qs

~ 0, 0000068.
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Koavuo ueavix 2ayccosvr vucen

Kousbio Zli], cocrosiiee u3 wucen Bujga a + ib, vjae a,b € Z, i — MHIMAsI
eJIMHAIA, C €CTECTBEHHBLIME OIEePAIlUsIMU CJIOXKEHNUST U YMHOYKEHUsT KOMILIEKC-
HBIX UNCEJT HA3BIBAETCS KOALUOM UEADIT 2G1CCOBYIT YUCEN.

B sToMm KoJiblle BBeJieM HOPMY 3JieMeHTa z = a + bi hopmyJioii

g(2) = g(a +ib) = a® + V*. (5)

Koutbiio Z[i] oTHOCHTEIHEHO BBEICHHOIT HOPMBI SIBJISIETCST €6KAUOGHIM U, CTe-
JIOBATENIbHO, darmopuanvroim KoabioM. (Joboe e6kaudoso Koavyo aeaaemcs
dpaxmopuanvuvm.) Kpome Toro, HopMma sjieMeHTa, omnpejesenHas (GopMyIoi
(5), sIBJISIETCST MYJIBTUILINKATUBHOI, T. €.

9(z122) = g(21) g(22).

Ornepanuio jieJleHnsi ¢ OCTATKOM B Z[i| onpeesmM CeyionuM 00pasoM.
[lyctb 21, 29 € Z[i], 22 # 0. Torma nogemnm 21 Ha 29 B mose 9acTHbIx Q]
KOJIbIIA Z|i]
é:$+Z'y, z,y € Q.

<2
Onpenennm 4mcsia r,s: r ecTb OJKaiiliee mnejiloe K T, a s — OJmzKaiiiiee

1eJoe K y, T. €.

| —

) |y_5|S

N | —

r—r|<
Tornma nmesenne 2z Ha 29 ¢ ocTaTKOM B Z[i] onpeseseHo (hopmysioit
21 = (r+1is)z + (u +iv),

riae u + v = 21 — (1 + is)2y € Z[i] Takoso, uto g(u + iv) < g(z2).

ITpumep 11. B xoumbre Z[i] naiitu HOJI wncen 2y = 15 — 23i u 29 =
—11 + 18:.

Pewenue. TlpumennMm anroput™m EBKimaa, BHIIOIHSS ITOC/Ie 0BaTEIbHbBIE
ary JieJIeHns 110 TpaBuily, onpejieieHHoMmy Bbiiie. [lockombry g(z1) = 754 >
g(z2) = 445, 10 Gyzem JeuTh 21 HA 2o.

B Q[¢] mmveem

21 156—=23 (15 —234)(—11 — 18q) =979 =17
zo  —11+18 (=11 +18)(—-11—18i) 445
[Homoxkum r = —1, s = 0, Torma 21 = —29 + 23, TJle 23 = 21 + 2o =

(15 — 23i) 4+ (—11 + 18i) = 4 — 5¢ ecTb OCTATOK OT JieJeHusI, TpuIeM ¢(z3) =
g(4 —5i) =41 < g(z9).
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Terepb nofe/mM 2o Ha Oy UEHHBIT ocTaToK 23. B Qi] mveem
s —11+18i (=114 18i)(4+5i) —134+17i
z 4-51  (4—-5i)(4+5i) 41
[Honmoxkum r = —3, s = 0, Torna 29 = —323 + 24, Tle 24 = 29 + 323 =
(—11+18i) +3(4—5i) =1+ 3iu g(z4) = g(1 +3i) = 10 < g(z3).
Hemm z3 ma z4 B Q[i]:

 4-5i  (4-50)(1-3) —11-1Ti

zg 143 (1+3)(1-3) 10
[lycter = —1, s = —2,torga z3 = (—1—2i)z4+ 25, e 25 = 23— (—1—2i)2z4 =
(4—-50) — (=1 —=29)(1+3i) = —1ug(z) =g9(-1) =1 < g(21).
Tak Kak 1mocjieJHNI 0CTaTOK 25 = —1, TO OH, OYEBHUIHO, JCJIUT Z4. TaKuM

obpaszoM, B Z|i] uncia 15 — 23i u —11 + 18 B3auMHO MPOCTHI.

[TockoJbKy KOJIBIO Z[i] (hbaKTOpHAIbHO, TO 410001 HEHYACBOT INEMEHIT, IMO-
20 KOALUG MOAHCHO eQUHCMBEHHBLM CNOCObOM npedcmasums 6 sude npoussede-
HUA HENPUBOOUMDIT INEMEHMOE C MOYHOCTBIO 00 NOPAIKA COMHOANCUMENET
U YMHOHCEHUA UT HA 00DAMUMbLE INEMEHMBL KOALUG.
Teopema.
(1) Mmoocecmeo obpamumviz aaemenmos 6 Z[i] ecmo

{z€Zli] | g(z) =1} = {1, =L4, —i};

(2) Ecau p — npocmoe 6 N, mo p nenpusodumo 6 Z[i| mozda u moavko
moeda, kozda ono ne asaaemca Hopmot g(z) daa z € Zlil;

(3) Ilycmo z € Zli]. Daemenm z asaaemca nenpusodumvim 6 Z[i] u ne
ACCOYUUPOBAHHILM € INEMEHMOM U3 Z mozda u moavko mozda, kozda g(z) —
npocmoe wucao 6 Koavue Z.

ITpumep 12.  BbisicHuTh, sIBJISIeTCS JIN JTAHHOE TUCIO TPUBOIUMBIM
B KoJIbIle Z[i]. Ecim na, 1o HaiiTi ero pasjoykeHre Ha HEIPUBOJANMBIE MHOXKH-
TeIH:

a) 15 — 4i;

6) 9+ 5i.

Pewenue. Ecnu z € Z[i] npuBoinMo, T. €. 2 = 2129 . . . Zg, TIE 21, 29, - - -, 2k
SIBJISIOTSI HEIIPUBOIUMBIMHU 3JIEMEHTAMU KOJIbIa Z|i], To

9(z) = g(z1)g(22) - .. g(z1),

rie g(zs) (s =1,..., k) — npocteie miesbie dnca. Takum oO6pa3om, HopMa MpH-
BOJINMOTO 9€JIeHTa KOJIblla Z[i] pacK/ajibiBaeTcsl B IPOU3BE/IEHIe MPOCTHIX 1[e-
JIBIX YUCEJI, KazKJI0€ U3 KOTOPBIX sIBJISIETCS. HOPMOII HEIIPUBOIMMOIO 3JIEMEHTa,
9TOIO KOJIBLIA.
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Pacemorpum npumep a).  [lockosbky g (15 — 44) = 15% + 4% = 241 —
IPOCTOE IUCT0, TO 15 — 44 HemPUBOAUMBI 9JIeMeHT KoJsblia Z]i].

Ilepeiigem k npumepy 6).  Tak kak ¢ (9 + 57) = 92 4+ 5% = 106 = 2 - 53, T0
9+ 57 TO2KHO PacKJIaIbIBATHCSA B IPON3BEJIEHIE JIBYX HEIIPUBOIMMBIX JJI€MEH-
TOB KOJIblla Z[i], HOpMBI KOTOPBIX cooTBeTcTBeHHO 2 1 53. Hopmy 2 nmeror
TOJILKO 3jieMeHThbl +1 47, HopMy 53 — 3j1eMeHThl +7 £ 2¢ U accolunpoBaHHbIe
C HUMU B KOJIbIIe Z[i] smementor £2 4 7i.

OueBnnuo, 9+ 5 = (1 +14)(7 — 2i).

ITpumep 13. HApnsiercs jim npoctoe uncsio 617 HENPUBOJIMMBIM 3JIEMEH-
TOM KoJibIia Z[i]?
Pewenue. Tak xax 617 MOYKHO TIPEICTABUTH B BUJIE CYMMBI JIBYX KBa/I-

paToB:
617 = 19 + 162,

TO B Z[i] oHO NPUBOANMO, 8 UMEHHO
617 = (19 + 164)(19 — 164).
Cpasrenus u cucmemsvi cpasrenul

Onpenenenne. Iesble uncia a u b HA3BIBAIOTCS CPAGHUMBLMU N0
MOOYAI0 HAMYPAALHOZ0 YUCAG T, ecitd m. | a — b.
(O6oznavenue: a = b (mod m)).

Ceoticmea cpasrenuli:

l. Ectu a=0b(mod m)ud|m, 0 a=>b(modd).
2. Ecim a=b(mod m)u a=>(modn), 7o a=>b(mod HOK(m,n)).
3. Ecmm a=c¢ (mod m)u b=d (modm), To
a+b=c+d (modm);
a—b=c—d (modm);
ab = cd (mod m).
4. Ecim ab = ac (mod m), to b= c (mod %), rie d = HO/(a, m).

B wactnoctn, ecoim HOl(m,a) = 1, mo u3 ab = ac (mod m) cuenyer
b= c (mod m).
Teopema. Ilyctb a,b € Z, m > 1 — nenoe. CpaBHenue

ax = b (mod m)

paspermMo Toraa 1 ToabKo Torga, korya d = HO/l(a, m) | b. Eciu ono pas-
m

pemunmMo, TO MMeeT €JMHCTBECHHOE pelleHue 110 MOIYJIIO E n d peIHeHI/Iﬁ 110

MOJLYJIIO 1.
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IIpumep 14. Haiitu obparHbiil K s71eMenTy 21 110 Moyt 34.
Pewenue. Tax xak umcna 21 n 34 B3amMHO HPOCTHI, TO 3jemMeHT 21
obpaTtuMm 1o MoayJio 34. Bocnosib3yemces pacimpeHHbIM aaropuTMoM EBkina:

vl g w v || Wigr | Vi | i

ol - 1 0 34 0 1 21
117 1 0 1 21 1 -1 13
21 1 1-1 13 -1 2 8
31 1 -1 2 8 2 -3 o}
41 1 2-3 5 =3 o 3
51 1 -3 5 3 5 -8 2
61 1 5 -8 2 =8 13 1
71 2 -8 13 1 — — 0

Takum obpazom, —8 - 34 + 13- 21 = 1.
PaccmaTpuBast MOJIy9eHHOE PABEHCTBO IO MOJIYJIIO 34, TIOJTyIaeM
13-21 =1 (mod 34),

orkyna 2171 = 13 (mod 34).
ITpumep 15. Haiitu Bce pemenusi cpashenusi 144z = 60 (mod 156).
Pewenue. Tak xkak HO/I(144, 156) = 12 nesut 60, TO cpaBHEHUE paspe-
mumMo. [lonesimm 0be vacTn cpaBHEeHUsT U MOJLyJIb Ha 12:

122 =5 (mod 13).

[Tosryuennoe cpaBHeHue UMeeT eAMHCTBEHHOE perienne 1mo Moayao 13. Yrobol
ero HaiiTH, cjeayeT YMHOKUTL obe dacTu cpapuenus Ha 1271 (mod 13). Tak
kax 1271 (mod 13) = 12 (mod 13), To noydaem

x = 60 (mod 13) = 8 (mod 13).
[To mojysiro 156 cpaBHeHne umeer 12 perieHuit:
8, 21, 34, 47, 60, 73, 86, 99, 112, 125, 138, 151 (mod 156).

Teopema. Ilyctb mq,ms, ..., my — MONAPHO B3aUMHO IPOCTHIE IEJIbIE
aucna, m; > 1 (i =1,... k) unycre M = myms ... my. Torga euHCTBEHHBIM
HEOTPHIIATE/IbHBIM PelieHneM 1o Moay o M cucreMmbl cpaBHEHMI

8
|

= a; (mod my)
xr = ag (mod my)

X (6)




ABJIACTCA
k

1=1

M
roe M; = —, 1= 1,2,...,k, N; — uejoe, yJ0BJIETBOPSIOIIEE YCIOBUIO
1

Pemars cucremy CpaBHeHI/Iﬁ 110 B3aMMHO IIPOCTBIM MOAYJIAM MOXKHO, UCIIOJIb-
3y« CbOpMYJIy (7) WJI I10CJIe0BaTE/IbHO pElllasd CpaBHEHHNE M ITOJCTaBJIAA 110-

JIydeHHOe pellleHne B cjeylollee cpaBHEHUE CUCTeMbI. B mociieneM ciydae
pelleHne nIeTcsd B BUE

T = qo+q@mi +gmima+gsmimoms—+- - -+ qe_1mims . .. my_1 (mod M). (8)
IIpumep 16. Pemurh cucremy cpaBHEHUIL:
(22 =3 (mod 7)
S5r = 3 (mod 8)
z =10 (mod 11)
| 4z = 3 (mod 5).

Pewenue.  Cuagana npuseieMm cucremy cpapuennii kK sugy (6). s
9TOTO CJIeJlyeT 1lepBoe cpaBHeHne yMHO:KUTDL Ha 271 (mod 7) = 4, BTopoe — Ha
571 (mod 8) = 5, uerseproe — na 4! (mod 5) = 4. B pesy/bTaTe IpuxoauM K
crucTeMe

(x =5 (mod 7)
r =7 (mod 8)

< r =10 (mod 11)

(| z =2 (mod 5).

Yro0b! uctosbzoBath dhopmyity (7), creayer naiitu M;, N; (i = 1,2,3,4).
Tak kax M =7-8-11-5 = 3080, To

M, = 440, M, — 385, My = 280, M, — 616.
Yucra N; (i = 1,2,3,4) uiiem ¢ HOMOIIBIO PACITIPEHHOTO aaroputma EBKi-
J1a, KOTOPBIii TI0C/IeI0BATeIbHO TIPUMEHseM K Kaxk1oii mape M;, m;. lmeem
(—1)-440+463 -7 =1, orkyna N = —1,
1385+ (—48)-8 =1, orkyma Ny =1,
(—2)-280+51-11 =1, orkyma N3 = —2,
1-616+ (—123)-5=1, orkyga Ny = 1.
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SHaguT,
r=5-440-(—1)+7-385-1410-280-(—2) +2-616 - 1 (mod 3080) =
= 2287 (mod 3080).

IIpumep 17. Pemmth cuctemy cpaBHEHUI, NCIOIB3YS METOJ, TTOCIETO0-
BaTEJILHOTO PeNIeHns CpaBHEHMI:

( 32z =2 (mod 5)

2¢ =1 (mod 3)

) S5r =3 (mod 7)
| 172 =2 (mod 11)

Pewenue. Tlpusegem cucremy K sugy (6). Tax xax 371 = 2 (mod 5),
271 =2 (mod 3), 51 =3 (mod 7), 17=6 (mod 11), 671 =2 (mod 11), T0

[oJIy 4aeM

13 nepBoro cpaBuenust x = 4 + 5t, t € Z. llogcraBuM 1oJiydeHHOE pelieHue
[IEPBOTO CPABHEHNUSI BO BTOPOE CPABHEHIE CHCTEMBI:

4 4 5t =2 (mod 3), w2t =1 (mod 3),
orkyna t =2 (mod 3), 1. e. t =2+ 3k, k € Z. Urak,
r=4+5t=4+5(2+3k) =14 + 15k, ke Z.

[ToacTapisgem mosrydeHHOE pelieHne MePBhIX ABYX YPaBHEHUI B TpEeThe ypaBHe-
HUE CUCTEMBI:

14+ 15k =2 (mod 7), wit k=2 (mod 7),

orkysia k=247s, s¢&Z.

Buaunt, x = 14 4 15k = 14+ 15(2+ 7s) = 44 + 105s, s € Z.

Haxowner, rojtyueHHOe perieHne mepBbiX TPeX CpaBHEHMI TTOCTaB/ISIEM B 4eT-
BEPTOE CpaBHEHUE:

44 + 105s = 4 (mod 11), wim  6s =4 (mod 11).
Tax xax 671 = 2 (mod 11), To s = 8 (mod 11), wm s =8 + 111, [ € Z.
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B pesynbrate nosydaem
r =444 105s = 44 + 105(8 + 111) = 884 + 11551, [ € Z.

Taxum obpaszom,
xr = 884 (mod 1155)

€CTDh pelleHne Hallleil CucTeMbl CpaBHEHUI.

Harry cucreMy MOXKHO PEHINTL OBICTPEE, €CJIM 3aMETUTDh, YTO 0 JBYM MO-
ayiasm 5w 11 2 cpaanmo ¢ 4, T. e x = 4 (mod 55), u o Mogyaam 3 u 7 x
cpaBHUMO ¢ 2, T. e. x = 2 (mod 21).

[TosToMy 1OJIy9aeM cucTeMy U3 JABYX CpaBHEHUIi:

r =4 (mod 55)
r =2 (mod 21).

. IloxcTaBuM moJrydeHHoe
mod 21), orkyna 13t =
—26 = 16 (mod 21), nin

3HaUYeHue T BO BTOpoe cpaBHeHue 4 + 55t

—2 (mod 21). Tak kak 137! = 13 (mod 21), To t
t =16 + 21k, k € Z. CnenoBaresibHo,

13 nepsoro cpapuenusi xr = 4 + 55t, t € Z
= 2 (

xr =4+ 55t =4+ 55(16 + 21k) = 884 + 1155k, k € Z,
win x = 884 (mod 1155).
Teopemvr @Pepma u Jrepa. Juromomuveckudi arzopumm

Teopema (Mmasass Teopema ®Pepma). FEciu n — npocroe dncio, a a
— IIPOU3BOJILHOE 11€JI0e, He JIe/IsIIeecsd Ha 1, TO CIIPaBeINBO

a" ' =1 (mod n).

CanencrBue. Eciaun n — mnpocroe 4ucjio, To jJjsi J00OOT0 IEJI0r0 a, He
JIEJISAIIErocst Ha 1, BBIITOJIHSIETCSI

n—2

" ?=a""' (modn).

Oo6ob6meHnem masioit reopembl Pepma ABJISIETCST TeopeMa, Ditiepa.
Teopema (Ditsiep). Ilycts n > 1 — HaTypabHOE YUCIO U @ — IEJI0e
TAKOe, UTO @ U N B3aUMHO [IPOCTBI, TOL/IA

a?™ =1 (mod n),
rie o(n) — dyukius Diigepa.
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CraenctBue. Ilyctb n > 1 — marypaJsbhoe uncyo. s roboro meroro
@, B3aMIMHO [IPOCTOIO C 7, CIIPABE/I/INBO

a1 = a7 (mod n).

Onpenenenne. CocTaBHble YHCa, KOTOPbIEe BEJyT cebst KaK IPOCThIe B
teopeme Depma JIJIst JIAHHOIO OCHOBAHUS G, HA3BIBAIOTCA NCEBIONPOCTNBIMU MO
0CHOBAHUIO Q.

Onpenenenune. Yuciao n HasbiBaeTcd wuciom Kapmatixaa, ecam oHO
TICEBJIONPOCTOE TI0 JIFOOOMY OCHOBAHUIO @, B3AMMHO ITPOCTOMY C 1, HO CAMO MpN
9TOM IIPOCTBIM HE sIBJISETCS.

IIpumep 18. Hsagerca jsm quciao 105 1mceBIOMTPOCTHIM IO OCHOBAHUIO
137

Pemenune. [Ipoepum, BoinoiHseTcsd ju cpapaenne Gepma Jijist JaHHOM
napbl 9UCer:

131% (mod 105) = (13%)%2 (mod 105) = 64°% (mod 105) = (642)%° (mod 105)
= 12° (mod 105) = 1.

Taxum obpaszom, unciao 105 gBiisgeTcst ICeBIONPOCTHIM 110 OCHOBaHMIO 13.

Jlemma. [lyemo p1,po,...,pk, k > 3 — newemmwie npocmoie, noNapHo
k
pasauanvie wucaa um = [[,_; pi. Ecau p; maxosw, wmo (p; — 1) | (m — 1)
oas Kaotcdozo i = 1,2, ..., k, mo m aeasemca wuciom Kapmaiixaa.

Omnpenenenune. Ilyctb m — 1esoe HederHoe yucsao u m — 1 = 2%q, rie

q — HedeTHoe. UWMC/IO M HA3BIBAETCS CUALHO NCEBIONPOCTBIM N0 OCHOBAHUIO
a € Z, ec BBITOJHAIOTCS CJIEJTYTIOIIIe YCIOBUS:

mmbo  a? =1 (mod m),

6o naitgerca Takoe i, 0 <i < s— 1, 4ro a*? = —1 (mod m).

JmxoToMIdecKknii aJaropuT™M B MYJILTUILIUKATHBHON (hopMme IpeiHasHadeH
JIJIsT YMEHBIIIEHUsT KOJIMIEeCTBA YMHOKEHIIT IIPU BBIYNUC/IEHNN HATYPAJIbHON CTe-
IeHu vjeMeHTa HeKoToporo Kosblia A. Ilyers Tpebyercst Beraucgntb a’. Pas-
JIOZKUM N 110 OA3UCy JIBOUYIHON CUCTEMBI CUMC/ICHUS:

i 0
n = g 2'k;, rie k; = k = |logs n].
: L
1=0
Torna
k ; y ;
an — aZi:O 2lkz — H a2Z
i=0, k70
[Tostomy cieiyer Hafitu uncia a? (i =0,1,...,k) 1 3aTeM ePeMHOMKUTD

Te U3 HUX, I KOTOPhIX k; # 0.
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ApnruBHas popMa JUXOTOMIYIECKOTO aJIFOPUTMa PelaeT 3a1ady 3aMeHbl
YMHOKEHHST 3JIeMeHTa a € A Ha 1eoe 4ncio b Kak MOYKHO MEHBIITIM KOJIIIe-
CTBOM CJIO?KEHIIT B KOJIbIle A.

Paznoxxum b mo 6a3ucy JBOMYHOI CHCTEMBbI CUNCICHUS:

k
. 0
b= 2'k;, e k; = k = |logs b|.
I Y
Torna
k k
a-b:a-z 2'k; = Z 2'a.
i=0 i=0, ki#0
Bnauut, ciaepyer Hajitu unciaa 2'a = 20 a+2"ta (i =0,1,...,k) u zatem

CJIOXKHUTH T€ U3 HUX, KOTOpbIe COOTBETCTBYIOT k; # 0.

IMpumep 19. Haiitu 177! (mod 19).

Pewenue. Tak xkak 19 — nmpoctoe uncjio n 17 ne pesures na 19, 7o MOKHO
BOCIIOJTB30BATHCS CJIEICTBHEM U3 MaJjioit Teopembl Depma, T. e.

1771 = 1792 = 17V (mod 19).

Y1oObI TPOBECTN BLIYNCIEHUS OBICTPEE, BOCIOIL3YEMCS MYIbTUILINKATHB-
Ho#t hopmoit tuxoTomudeckoro ajaroputMma. Mveem 17 = 100015, naiijem unciia

172 (i=0,1,2,3,4) :
172" = 17 (mod 19),
172 = 1717 = 289 = 4 (mod 19),
177 =42=4-4=16 = —3 (mod 19),
177 = (=3)? = (=3) - (=3) = 9 (mod 19),
177 =9°=9.9=81 =5 (mod 19).

Crenopatenbho, 1717 =517 = 85 = 9 (mod 19).
IMpumep 20. Haiitu 157! (mod 22).
Pewenue. Tak xak HOJI(15,22) = 1, to 15 obparumo 1o Mojysio 22.
Bocrosib3yemcest ciie/IcTBHEM 13 TEOpEMbl DitIepa:

1571 = 1592271 (mod 22).
Tak kax p(22) = p(2-11) = p(2) p(11) = 10, o
1571 = 1571 = 15% (mod 22).
OnsTh BOCIOJIB3YEeMCsl JJUXoToMIYecKuM ajropurmom: 9 = 10015,.
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Haiizem 15% (i =0,1,2,3) :

152" = 15 (mod 22),

152 = 15- 15 = 225 = 5(mod 22),
152 =52 =5-5=25=3 (mod 22),
152 =32=3-3=9 (mod 22).

Buaunt, 15° =9 - 15 = 135 = 3 (mod 22).

ITpumep 21. Haiitu dnciio cioxkeHuil, TpeOYIOMIIXCSI JIJIsI BHIYUCIEHUST
143 - 51 ¢ moMoIIbI0 TUXOTOMUYIECKOTO aJITOPUTMA.

Pewenue. Ywucmo 51 — menbliiee u3 JIByX JAHHBIX 4dncesi. Keim ero pas-
JIO’KUTD I10 0a31Cy JIBOUYHON CUCTEMbBI CUMCICHUA W UCIIOJIb30BATh JTUXOTOMU-
YeCKUil aJI'OPUTM, TO CJIOXKEHUIT ITOJIyINTCsl MEHbIIIe, YeM eC/ii Obl Mbl HAaYa 1
¢ uncia 143. meem

51 =2°+ 21+ 241, 51 = 110011s,.
Borancmu nocieiopatebHocth uncet 143 - 20 (i =0,1,...,5) :

143 - 21 = 143 + 143 = 286,
143 - 22 = 286 + 286 = 572,
143 - 2% = 572 + 572 = 1144,
143 - 2% = 1144 + 1144 = 2288,
143 - 2° = 2288 + 2288 = 4576,

[IO3TOMY

143 - 51 = 4576 + 2288 + 286 + 143 = 7293.

Hawm norpeboBasioch Bcero 8 ornepanmii CaozKeHns.
IIpumep 22. HApiagerca sm aucao 1105 meeBIOTPOCTHIM 10 OCHOBAHIIO
27
Pewenue. Tak kak 1105—1 = 1104, To ce/lyeT TPOBEPUTH, BBITTOJIHAETCS
s cpasenue 21% =1 (mod 1105)?
Ilepsviti cnocob.  YToObI BO3BECTH YHC/IO 2 B CTEIEHb, BOCIIOIb3YEMCs JIH-
XOTOMUYIECKUM aaropuTMom. Mmeewm

1104 = 219 + 26 + 2% = 10001010000.

Torna
22 = 4 (mod 1105),
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2% =16 (mod 1105),

2%’ = 256 (mod 1105),
22 = 341 (mod 1105),
22" = 256 (mod 1105).

OueBuHO, Jlajiee cTereHn OyIyT TOBTOPATHCS:

22" = 22" = 22" = 341 (mod 1105), 2% = 2% = 256 (mod 1105).

1104 — 92 . 92" 9t = 3413 = 1 (mod 1105).

Suaunt, 1105 sBJisieTcst ICEBIOIPOCTHIM 110 OCHOBAHUIO 2.

Bmopoti cnocob. Moxkno 3ameTuthb, uTo 1105 = 5-13-17, T. €. pack/iaibIBa-
eTcs B TMPOM3BeJIeHNEe pa3INIHbIX MMPOCTBIX dmcesl. Bocrnoab3yemes KuTaiicKoit
TeopemMoii 00 ocrtaTkax. Tak Kak

2 =1 (mod 5)
22 =1 (mod 13)
28 =1 (mod 17)

n HOK(2,8,12) = 24, o

2 =1 (mod 5)
2% =1 (mod 13)
2% =1 (mod 17).

U3 nocnepneit cucrembl caeayer: 224 = 1 (mod 1105). Ocraerca 3aMeTHTD,
aro 24 | 1104, 1. e.

M0t — (22116 = 116 = 1 (1mod 1105).

I MBI IPUXOJIUM K TOMY YK€ BBIBOJLY.

Sameuanue. Ha camom nente 1105 sBisiercs unciom Kapwmaiikia. Jleit-
CTBUTEJILHO, p1 = D, po = 13, p3 = 17. Bee uncima p1 — 1 =4, po — 1 = 12,
p3 — 1 =16 genar 1104. Ocraercss IpUMEHNTHL TeopeMy O dnciax Kapmaiikiia.

ITpumep 23. HAsngerca jsm qmcio 25 CUILHO TCEBIONPOCTHIM IO OCHO-
BaHUIO 27

Pewenue. Umeem 25 — 1 = 24 = 23 . 3.

Tax kax 2° = 8 =1 (mod 25), To npoBepsieM cpaBHeHU

22 = —1 (mod 25) ans i=1,2.
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[Tomygaem
(2%)? = 64 = 14 (mod 25),

(2%)% = 14% = 196 = 21 (mod 25),

3HAUYUT, 25 HE fABJISIETCS CUJIBHO ICEBJIOIPOCTHIM 110 OCHOBAHUIO 2.
Muyavmunauxamuenas epynna KoAbUa 6bi4emos

Onpepenenune. Myavmunauramuenot epynnoti Z, KoJblia BEIYETOB Zy,
HA3bIBAETCs I'PYIIIA 00PATUMBIX 9JIEMEHTOB 9TOI0 KOJIbIA C ollepaliueil yMHO-
YKEHUSI.

Teopema. [lycmov a € Z,. Iaemenm a umeem MysbMUNAUKAMUSH DL
06pammviil no Modyato n mozda u moavko mozda, koeda HOJ[(a,n) = 1.

Jlemma (Taycc).  Ecau p — npocmoe newemnoe wucao, mo 0asa 106020
uenoeo o 2 1 epynna Zoo ABAACMCA YUKAUNECKOU.

Teopema. ['pynna Z3. umeem nopadox 21 w npu m > 3 asasemes
NPAMBLM NPOUZEEIEHUCM YUKAUNECKOTE 2pynnvl nopadxa 2™ 2 u yukauueckol
2pynnuv, nopadka 2.

Teopema (Taycc). Myavmunaukamuenas epynna xoavya Ly, AGAACMCA
YUKAUNECKOT 8 MOM U MOABKO TOM CAYHAE, K020a N — 00HO U3 YUCEN

2,4,p%, 2p%,

ede o > 1 — wenoe, a p — HEUEMHOE NPOCMOE “YUCAO.

Oupenesteane.  [Ipavoim (uau dexapmoevim) npouseedenuem TPy
(G1,%) n (G, 0) HA3BIBaETCS MHOZKECTBO Tap (g1, g2) € TTOKOMIIOHCHTHBIM BbI-
[IOJTHEHUEeM Ollepaliuii, T. €.

(91,92) - (h1,h2) = (g1 % h1, g2 0 hy).

ObosznagaeM J1eKapToBO Hpousseierne cuMBoaoM (1 X Gi.
HlexapToBo mponsBeeHne TPYII, OUYEBUIHO, TAKKe sIBJISETCs TPYIIIOL.
JlaHHOE ompe/ie/ieHre MOXKHO 0000IINTE Ha ciydail JJrI000ro KOHETHOIO YKcIa

T'PYIIIL.
Omnpepesienne. [Ipamvim (uiu dexapmosvim) npouseederuem

G1XG2X---XGm

rpymi (Gi,0) (i =1,2,...,m) Ha3bIBACTCS MHOXKECTBO TTOCIEI0BATEIHLHOCTEI
(91,92, ---+9m), 9i €G; (1 =1,2,...,m) ¢ NOKOMIOHEHTHBIM BbITIOJTHEHUEM
oreparuii, T. e.

(gl, go, ... ,gm) . (hl, hg, ceey hm) = (gloG1h17 RN 7gmonhm)'
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Teopema. [lyemv m = pi'py*...pS%s, 2de p1,pa,...,Ps — NONGPHO
B3GUMHO NPOCTNVLE UEABIE NOAOHCUMEALHbIE wucaa, o; > 0 (i = 1,...,8) —
ueavie. To2da MYALMUNAUKGMUBHAA 2DYNNG KONOUA Ly USOMOPHHA NPAMOMY
nPoU3BEIeHUIO MYALMUNAUKAMUBHDLE 2PYNN KOAEY Zp;’%, m. e.

* o~y * * . *a
Ly, = sz;l X Zp;‘2 X X Lo -

Omnpenesienue. Ecin MyJIbTHIVIMKATHBHAA IPyINa Z) SABJIAETCS K-
JITIECKOTT, TO ee 0Opasyfolas Ha3bIBACTCA NPUMUMUCHLM KOPHEM (UAU NPU-
MUMUSHOLM INEMEHMOM) TIO MOJLYJIIO 1.

Ecian ¢ — IpUMHUTHBHBI KOPEHb 0 MOJYJIIO M, TO 3jeMeHT ¢~ rne k > 1 —
1eJI0e, TaKKe sIBJIAeTCs MPUMHUTUBHBIM KOPHEM TI0 MOJYJIIO 1 TOTJa W TOJIHKO
Torja, Koryia k B3auMHO mpocto ¢ (n). OTcofa cieyer, 9To 9ucj0 MpPUMH-
TUBHBIX KOPHE(T 110 MOjys1io 1 paBao ¢(p(n)).

IIpumep 24. fsnsiercs s rpynna Zgg nukiandeckoii?! Onpenents ee
nopsi oK. Een rpymma muKmdeckas, To HafiTu 00pas3yIontyio.

Pewenue. Tak kak 98 = 2 - 72 1o 110 Teopeme laycca Zgg siBjisieTcs
[UKJINYCCKON IPYIIOii, TOPAJOK ee paBeH

p(98) = (2 T) = p(2)p(T) = 7(7 — 1) = 42.

SHaunT, HAJI0 HATH 31eMeHT 1opsaKa 42. B KadecTBe Kanaupara Ha 00pa3yio-
YO IOIPOOYeM HAaUMEHBbIINI II0JIOXKUTE/IbHBII IIpeIcTaBUTEe b KJIacCa Bblue-

T0B [3] :

310 = 249 = 53 (mod 98),
31 =159 = 61 (mod 98),

3' =3 (mod 98),
32 =9 (mod 98),
3% = 27 (mod 98),
3* = 81 (mod 98),

3° = 243 = 47 (mod 98),
3% = 141 = 43 (mod 98),
3" = 129 = 31 (mod 98),
3% = 93 (mod 98),

3% = 279 = 83 (mod 98),

31 =177 =79 (mod 98),
31° = 237 = 41 (mod 98),
310 =123 = 25 (mod 98),
3" = 75 (mod 98),

318 = 225 = 29 (mod 98),

( )

( )

312 =183 = 85 (mod 98),
313 = 255 = 59 (mod 98),
( )

( )

)

31 =87 (mod 98),
3% = 261 = 65 (mod 98),
321 =195 =97 = —1 (mod 98).
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Jlastee MOYKHO 3aMETUTh, UTO CJIEYIOINIIE TOCJIeJI0BATEIbHBIE CTEIIeHN
qncsia 3 OyLyT MOBTOPATH YK€ TOJYUCHHbIC YHCJA, HAYUHAS C 3, TOJBKO C
OTpUIIATEILHBIMI 3HaKaMmu, T. €. 322 = —3 (mod 98), 3% = —9 (mod 98) n
Tak gance. 3uaunr, 32 =1 (mod 98), ordy; (3) = 42, ciegoBaresbHo, Kace
BBIYETOB [3] siBJIsIeTCST 0Opa3yIoIieil Hallell MyJIbTUILTHKATHBHOM TPYIIIIHL.

IIpumep 25. B nukimueckoii rpynie Zf, HaiiTl Bce 00pa3yloline.

Pewenue. Tlopsyox rpynmbt ZE, pasen ¢(50) = ¢(2-5%) = p(2)p(5?) =
5(5—1) = 20. BuauuT, obpasyrorreil siBisercs sjeMent nopsigka 20. [Tormpobyem
9JIEMEHT 3 — [IPEJICTABUTEb KJIAcca BHIYETOB [3] :

3' = 3 (mod 50), 31 = —3 (mod 50),
32 =9 (mod 50), 32 = -9 (mod 50),
3% = 27 (mod 50), 313 = —27 (mod 50),
3* = 81 = 31 (mod 50), 31 = —31 (mod 50),
3° = 93 = 43 (mod 50), 3% = —43 (mod 50),
3% = 129 = 29 (mod 50), 310 = —29 (mod 50),
3" = 87 = 37 (mod 50), 3" = —37 (mod 50),
3% = 111 = 11 (mod 50), 3% = —11 (mod 50),
3 = 33 (mod 50), 31 = —33 (mod 50),
31" =99 = —1 (mod 50), 3% =1 (mod 50).

Suaunr, ordz: (3) = 20. Tenepn nafizem 4ncia, Menbime uncia 20 u B3a-
FMHO TIPOCTBIe ¢ HUM. VX M0JKHO ObITDH

p(20) = (22 -5) = p(2%)p(5) =2-4 = 8.
OueBnHo, 310 caegyiomme ducaa: 1, 3, 7, 9, 11, 13, 17, 19. Torga
31=3, 3¥=27, 37=37, 3°=33, 3l=47

38 =23, 3"=13, 3 =17 (mod 50).

[Tonygaem, uTo oOpasylomuMu Haleil MyJIbTUIINKATABHON TPYTIIBI ABJIs-
I0TCA KJIACCHI BBIYETOB, MPEACTABUTENN KOTOPBHIX ecTh uncia 3,27,37, 33,47,
23,13, 17.

IIpumep 26. Haiitu nopsi/iok rpyuusl Zs,, olUcaTb ee CTPYKTYpy U
HaTH 9JIEMEHTHI MAKCUMAJILHOTO MOPSTKA.
Pewenue. Tlopsanok rpymmsl paBen

P(72) = p(2° - 3) = p(2%)p(32) = 22 - 3(3 — 1) = 24.
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STa rpya, OUeBIIHO, He SBJIAeTCs IUKIndeckoil. IlockobKy 72 = 23 32,
rje 2 1 3 B3aUMHO IPOCThI, TO

* * *
gy = Zgs X Lz,

rae Zjy; ecTh JEeKapTOBO IPOU3BEJICHHUE JBYX NUK/IMYECKUX I'PYII MOPAIKa 2
Lss = Gy X (g, a L ecTb IUK/IMYeCKas IPyIa Hopgjika 6.

Ecm (a,b) € Zy X Zyp,, tie HOI(n,m) = 1, To sroit mape B rpytiie Zyy,
COOTBETCTBYET KJIACC BBIYETOB, KOTOPOMY IHMPUHAIJIEKUT JEMEHT T, yIOBJe-
TBOPLAIONINN CUCTEeMe CpaBHEHUI

{aj—a(modn)

r =b (mod m).

IIpu stom, ecin ordy: (a) = k, ordg: (b) = s, To ordz: (ab) =HOK(k, s).

Ouesnpno, Z; = {[1], (3], [5], [7]}, npudem mopsakn Bcex OTIMYHBIX OT [1]
3JIEMEHTOB 3TO IpyIIbl paBHbl 2. B nukmraeckoii rpynne Z3, €CTh JBa 3J1eMeH-
ta [2] u [5], mmerormux mopsiok 6, u jiBa saeMenta [4] u [7], nMeomux mopsiIoK
3. Torya mapam

(131 12D), - (Bl 131, (31, 12), - (B3I, B, (71,120, (71, 150, (3], [4]),
(31171, (B 14, (B 7D, (71,14, (71, 17D, ([ 120, ([, 15])

* * *
u3 ZLys X Ly COOTBETCTBYIOT 3JICMEHTBI TOPAJKa 6 TpyImbl Zsz,.
[Tepnoii mape ([3], [2]) coorBeTcTBYET KiTacc BBIMETOB, KOTOPOMY ITpPUHAJIJIE-
JKHUT X, yJIOBJIETBOPSIIONINI CHCTeMe CPaBHEHUI

r =3 (mod 8)
r =2 (mod9).

Pemernem s1oii cucremsl spisiercss © = 11 (mod 72). Takum obpasom, Kiace
BbIIeTOB [11] ecThb ssiementT nopsika 6 rpynmst Z3,.

PaccmarpuBast octasibHble APl U Perasi Jis KazKjIoi COOTBETCTBYOILYIO
CHCTEMY CPaBHEHHI, TTOJIYIaeM KIACCHI BBIYETOB:

591, [29], [5], [47], (23], [67], [43], [13], [61], [31], [7], [65], [41].

Urak, B rpyuue Zsz, umerorcs 14 sjaemenTos nopsjxa 6.
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Modyavras apupmemura

MoaynbHast apudMeTnKa MCI0/Ib3YeTCsl /sl BIIOJIHEHUsT TOYHBIX apudme-
TUYECKUX JIeHCTBUIT ¢ OOJIBIIIMU e/ ibiME ducaamu. Haubosee ynoben crocod,
[P KOTOPOM HCIIOJIb3YeTCs HECKOJIBKO HEOOIBIIIX MOJLYJIeH.

[IycTh Tpebyercst HaliTH 3HaUEHNE HEKOTOPOil (DyHKIINN

r = f(tl,tg,...,tn)

OT IEJIOYNCIEHHBIX apryMeHToB ty, to,...,t, € Z. llpeamnonoxum, 910 MbI
MOXKEM 3apaHee ONEeHUTb Pe3yabTar 1 € Z.
Torma BEIOMPAIOTCS HECKOIBKO HEOOTBINMNX B3AUMHO TPOCTHIX MOJIyJIEl my,

Mo, ..., My TaK, 9TOObI MMy ...my > |r|. dusg kaxmgoro ¢ (1 < i < h)
BBIULCJISIEM

r; = f(tli,tgi, e ,tm'), rue tji = tj (mod mz), (] = 1, 2, RN ,n).
B pesynbrare nosydaem suadenust Hammeil GyHKIUN B Zq,, (i = 1,2,...,h).

Jlst Toro 9Tobbl HAMTH 7, OCTAETCA PENINTh CUCTEMY CpaBHEHMUI

= ry (mod my)

ﬁ
|

%
I

= 19 (mod my)

MOJTB3YSACh KUTAMCKOI TeopeMoil 06 ocTaTKax I YUCel.
BekTop

5 — {m17m27"'7mh}
Ha3bIBACTCA BEKMOPOM 0CcHo8aHU.

C'mandapmmvim 1abopom ocmamxos Yucia n OTHOCUTEJILHO BEKTOpPa, OCHO-
BaHuUii (3 HA3bIBAETCsI BEKTOD

n (mod B) = {n1,na,...,np},

rie nj =n (mod m;), 0<n; <m;, (j=1,2,... h).

[t Toro 9T00BI MOYKHO OBLIO BBITIOJIHSATH OTEPAIINIO JlejieHnst (0OpareHs)
3JIEMEHTOB 110 MOJYJIIO 3, cjlejlyeT BbIOUPaTh B KadecTBe YUCeJl 1, Pa3jIndHble
IIPOCTHIE TIeJIble Yncia. lormaa

n~' (mod B) = {ny' (mod my),ny" (mod ma),...,n;" (mod my)}.

OcHoBHasi TPYJHOCTH IIPH padOTE ¢ MHOTOMOJIYJIbHBIMU CUCTEMaMU 3aK/IH0Ya-
eTCs B CPaBHEHWM BEJIMYWH IEJbIX YUCe]T WJIN ONpeJe/IeH 3HaKa dncia 0e3
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1epeBojia dncja K OObIMHOMY BHJIY. 3ajiada olpejeseHus 3HaKa IUC/Ia MOYKET
OBITH pellieHa ¢ TTOMOIIBIO TPEOOPA3OBAHUS YHCIa £ K IPEJCTABICHUIO CO CMe-
IMAHHBIMI OCHOBAHUAMU, T. €. K BUJY

T = q + gamq + ggmimag + - -+ gpmyime . ..My, (9)

rie q; <m; (i=1,2,...,h).

Yucsio g, Ha3BIBAETCS cmapuium waenom aucia x. VI3 (9) ciejyer, 4ro 3HaK
qHCTIa T COBIAJAET CO 3HAKOM €ro cTapliero wieHa. Ilyerh x npejcrasien cram-
JTApTHBIM HAOOPOM OCTATKOB { a1, dg, . . . , A} OTHOCHTETHLHO BEKTOPa OCHOBAHMUIA
B ={my,ma,...,my}. U3 (9) cremyer

r = q (mod my),
3HAYHT, ¢ = aq. lorma
x —q (mod 3) ={0,a2 — q1 (mod ma),...,an — ¢ (mod my)}.

Taxk kak mepsas 1udpa B MpejcTaBicHun r — ¢; paBHa 0, To mepByio mudpy
BCEX MOCJIEIYIONINX YHCeJ MOYKHO HE PacCMaTpUBaTh. SHAYUT, MOYKHO COKpa-
TUTb JJINHY BeKTOpa T — g1 (mod [3), ybpas ero mepByio KOMIIOHEHTY, a TaKKe
COKPATHUTh BEKTOP OCHOBaHUI [ Ha IEPBYIO KOMIIOHEHTY, KOTOpas He Oyjer
y4aCTBOBATh B JAJbHEHINNX BBIYUCICHUAX, T. €.

By = {mg,m3, ..., my},

r —q (mod By) = {as — q1 (mod my), ..., a, —q1 (mod my)}.

Haitnem m; ' (mod 32) n BerMmCIIM

L2 = (x - Q1)mf1 = Q2 + q3ma + @umomsz + -+ -+ qpMma ... Mp_1,

T. €. HaXOAUM (2. STOT IIponecc IoBTOpdeM A0 TEX IIOpP, II0OKa HE IIOJIYyYUM (.
mp mp
Ecin qucnio g, Menbiiie, 1eM ——, & — MOJOKUTETHHOE THCIO, €CIN ), > 5

TO x — oTpularejabHoe ducyao. [lpm my, = 2 910 ompeesiercss 09eHb IPOCTO:
ecan g, = 0, TO T — MOJIOKUTEJIBHOE UNCJIO; €CIN §j, = 1, TO OHO OTPHUIATEILHO.
[TosToMmy ya00HO B KadecTBe IHOC/IEIHEI0 MOYJIs BHIOMPATh my = 2.
ITpumep 27. OmupenennTsb 3HAK 9HUCIA X, IPEICTABICHHONO OTHOCHTEIb-
HO BekTopa ocHoBanuit f = {11,7,5,3,2} crangapTHbiM HAOOPOM OCTATKOB

{4,3,2,1,1}.
Pewenue. Umeem ¢ = 4, oTKyIa

r — q1 = {0,—1 (mod 7),—2 (mod 5),-3 (mod 3),-3 (mod 2)} = {0,6,3,0,1}.
Or6pacbiBaeM IepBble KOMIIOHEHTBI YUC/Ia & — (] M BEKTOPA OCHOBAHMUIL:
62 = {77 57 37 2}7 r—q1 (mOd 62) = {67 37 07 1}
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Boranciimm
117 (mod Bs) = {117 (mod 7), 117 (mod 5), 117 (mod 3), 117 (mod 2)} =
= {2,1,2,1},

TOTJIA
Ty = (x—q1)m;' = {6-2 (mod 7),3-1 (mod 5),0-2 (mod 3),1-1 (mod 2)} =
= {5,3,0,1},

OTKYJIa @3 = D.

xo — q2 = {0, =2 (mod 5), =5 (mod 3),—4 (mod 2)} ={0,3,1,0}.
OTbOpachiBaeM MepBble KOMIIOHEHTBI BEKTOPOB Tg — ¢ U 33 :

B3 =1{5,3,2}, x2—q (mod p3) = {3,1,0}.
Bhranciisienm
77t (mod B3) = {77! (mod 5), 77! (mod 3),7 (mod 2)} = {3,1,1}
1 HAXO/TIM
T3 = (13 — @@)myt = {3-3 (mod 5),1-1 (mod 3),0-1 (mod 2)} = {4, 1,0},

OTKyIa q3 = 4.
Hauee,
x3 — q3 = {0,—3 (mod 3),—4 (mod 2)} ={0,0,0}, By = {3,2},
x3 — q3 (mod py) = {0,0}.
Taxk xak

57 (mod B4) = {57! (mod 3),57" (mod 2)} = {2,1},

10 24 = (23 — q3)5 1 = {02 (mod 3),0-1 (mod 2)} = {0,0}, orxyna g = 0
uxy — qq = {0,0}.

OnsTh 0TOpachiBaeM MepBble KOMIOHEHThI IOy Y€HHBIX Ha [OC/IeTHEM IIare
BEKTOPOB:

Bs =42}, x4—q4 (mod B5) = {0}.
[Ipu ymuozxkenun nysist Ha 371 (mod B5) = 371 (mod 2) = 1 nonyuum gz = 0.
Cie10BaTeILHO, HAIIE YUCJIO0 T HOJIOKUTEILHO.
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Sagadn
Sajganue 1

[Tycrs { fi}ico1.2,. — mocnegosarenbuocts Pubonaqdn, 1. e. fo = 0,
fi=1, fiso=firn+ fi (i >0). dokazarh cjenyonime COOTHOIICHNUST:
1) f1‘|‘f2+"'+fn:fn+2_1;

2). fit fa+-oF fon1 = fous

Vrxazanue. Bocroyib3oBaTbes cooTHomenussMu — fivg = fivo — fi
3). fot+ fat -+ fon = fonr1 — 1

4) f12+f22+ _|—f72L = foSfut1;

Vraszanue. Bocioab30BaTbest COOTHOIIEHUSIMI f,? = fefee1 — fr_1fe
5)- Jnam = Joo1Sm + foSmets

Vrazanue. Bocmoab3oBaTrbcs MaTeMaTHUIeCKONH NHAYKIIAEH 110 M.

6). Ecam m|n, To fu|fn.

7). HOI(fu, fin) = fri0mmn) (reopesa Jioka);

8). Ecmu fu|fn, To m|n;

9). farifor = fi = (=1)"

10) fm+n = fnfm—i—l + fn—lfm-

Vxazanue. Ucnonbzosars marpuiy A. Berancants A”,

11
A_<10.
Sajganue 2

1 —
2

1+

2
1). llokasars, 94To COS g = g;
2). Ilpeacrasurs ¢ + @™ Kak dyuKImo or unces PubonaTun;

3). IlpencraBurh " Kak dyHKIMIO OT Ynces OuboHadIw.

5
%

Ilyctb @ = ecTb yucjo "zosiororo cevenns'un o =

Saganue 3

Haiitn wanbosbmummit obmuii geaurens (HO/L) wncen a u b, ncronbsys asro-
purm EBKnja:

1). a =481, b= 325; 5). a=8075, b= 1463;
2). a = 8771, b= 3206; 6). a= 1955, b= 1885;
3). a=473, b= 385 7). a = 6105, b= 5363;
4). a=1235, b= 608; 8). a = 8075, b= 1463;
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9). a=c"—=1, b=c"—1, tne c€Z, m,ne€N;
10). a=c"—=d", b=c"—d", tne c¢,deZ, m,neN, HO/(c,d) = 1.

Sananue 4

Haittu ranbosbImit o0uii gejimresib 9uces a 1 b u npeJcTaBuTh ero B BUJIe

HO/(a,b) = au + bv, u,v € Z:

1). a=136, b=5l; 6). a=1020, b= 782;
2). a=34, b=21; 7). a =889, b=42T7;
3). a=187, b= 165 8). a=1235, b= 608;
4). a =153, b= 96; 9). a=113, b=2T;
5). a =473, b= 385; 10). @ = 241, b= 96,

Saganue 5

Ucnonb3ys OunapHblit aJiropuT™, HallTH HANOOJIBITUI OO JeTUTe/b IBYX
JIAHHBIX YHCeT, 3allMCAHHBIX B JIBOUYHON CHUCTEME CUNUC/IEHUA:

10100101, 1111101;

—_
~—

2). 1000100, 1101110;

3). 1000100, 110011;

4). 111011100111, 1011111011001;
5). 11000001000, 11110000100;
6). 1000001111, 1101100011;

7). 1011100101, 1000110001;

8). 1001011101, 1000110001;

9). 1000011100, 111010001;

10). 11110100011, 11101011101.

Sananue 6

Haiitu Bce nesiounciiennble perenns ypaBHEHNS

1). 122+ 21y = 1; 6).1922 + 54y = 18;
2). 13z — 8y =T 7). 138z + Tdy = 4;
3). 21z — 23y = 3; 8). 91z + 29y = 12;
4). 184x + 272y = 40; 9). 101z + 83y = —11;
5). 133z — 29y = T; 10). 37z — 14y = 57.
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Saganue 7

PaszokuTh paroHabHOe 9HC/I0 B HEIIPEPBIBHYIO (IENHYI0) TpO0h:

. 127
> ST
, 112 19
113 143 139
6). — 0). =2,
97 57
5. 128
100 24 203
7). == 10), — 22
35 A7
145
4, — =
01

Saganue 8

CBepHYTb KOHEYHYIO HEIPEPBIBHYIO (IEMHYIO) TPO0h:

1). [2,4,1,3,2]; 6). [-3,2,4,5,6,3];
2). [~2,1,2,4,5]; 7). [1,2,3,5,4];

3). [-1,3,1,2,2,3; 8). [2,3,1,4,2,2];
4). [-3,8,2,1,4]; 9). [5,3,1,2,4,3];
5). [3,2,1,4,5]; 10). [-1,5,2,4,3,2].

Saganue 9

PazyioxkuTh B HelpepbiBHYIO J1po0b. Haiitu mepuor:

1). V2 5). V18; 8). VAT
2). VT, 6). v21; 9). V13;
a.52¢2 7). V32 10). V29
4). V11,

Saganue 10

CBepHyTh OECKOHEUHYIO IIEPUOJNYECKYIO TeHYI0 Jipodk. IIpeacraBuTh up-

a+ \/5
palyoHaJIbHOCTb B BUJIE , vie a, b, c — nesble dnca:
c
1). [(1,2,3,2)]; 3). [O, 1,1,1,1, (2, 2,2)];
2). [1,2,3,(4)]; 4). [3,(1,6)];
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5). [5,(3,2,3,10)]; 8). [3,1,(5,2)];
6). [(1,1,2,2)]; 9). [1,2,3,(4,3)];
7). [2,(1,1)]; 10). [5,6,(2,1)].
Saganne 11
Haiitn upparmonaabHOCTh v = [aq, g, . . . , A, k], €CIH JaHbL ee k -s1 1oji-
XOAdAIast 1podb “ X i nosmoe acTHOe ay. IIpeacraBuTh NppanoHAILHOCTE B
k
a+ b
BIJIE , TJie @, b, ¢ — 1eJIble Ynca;
c
P, 10 P 11
1), —=— =2 6). — = — =v3—1;
) Qk 3 Y Oék \/_7 ) Qk 437 ak \/_ 9
P, 37 1++/3 P, 123
2). A= k= : 7). —=—, ap=v2+1
P, 43 V2 -1 P, 33 1++/2
3). == ap= : 8). == = —, o = :
Qr 15 3 Qr 19 2
P, 19 V5 —1 P, 31 V2 -1
4)'_:_7ak: ; 9).—:—,Oék: ;
Qr 13 2 Qr 49 2
P, 47 P, 21 VT -1
). — = — =1 2: 10). — = — = .
S Qe T ay M=V 0 T3 T TG

Saganue 12

Pazoxkuth B HENpepbiBHYIO Jipo0db. Haiitu nepuo/:
1). vn?2+1, neN;
2). /(mn)?+2mn, m,n €N;

Saganue 13

OueHUTb TOYHOCTL HPUOJINMMKEHUsI YUCIa (¢ JAHHON IOAXOJSINEl JIpOOBLIO
Py

@:[al,al,...,ak]:
P
1) o = \/45, Q_k: [671727272717127172];
k
P
2). a =27, Q—’“ = [5,5,10,5, 10, 5J;
k
P
3) @:5_\/37 Q_k:[373a172a172?1];
k
P,
4) Oé:5+\/§7 _k:[3727172717271]'
2 Qr
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3aganue 14

OneHuTb 01M30CTh K - TOIXOIdIIIel Tpodu K YNCTY (v

— V2
1). a:7 3\/_, k = b5;
2). a:7_4\/§, k = 6;
1 2
3). a= +3\/_, = 5;
4). a=V3+1, k=T

Sajganue 15

HaiiTi mernosiHoe 9acTioe m OCTATOK OT JICJEHNS 21 Ha 2y B KOJIBIE IEIBIX
rayccoBbIX dncest Z[i|

2). z1=12—41, 29 =7+ di;
3). z1=10+3i, 29 =06 — 5i;
4). 21 =8+ 13i, 2z =11+ 21;

)
)
)
). 21 =9421i, 2o =13 — 8i;
6). 21 =18 —4i, 20 =2—9i;
). 21 =164+ 3i, 29 =3— 4i;
). 21 =1245i, 29 =10 — T7i;
). 21 =174 151, 2o = 13 — 4i;
10). 21 =24 —1i, 20 =17+ 2i.

Saganue 16

Haiitn HanGosibInmii oOImil e/ iuTesb JIByX Yicesl B Kosblie Z[i] :

1). 13+13i, 3+ 24i; 6). 18—4i, 2—11i;

2). 17—19i, 14+ 31i; 7). 31427, 33+
3). 17+5i, 31+ 24i; 8). 52—4i, 5—15;
4). 12+5i, 10— 3i; 9). 58+6i, 17— 31i;
5). 16+4i, 3—4i: 10). 17+43i, 11— 5i.
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3amanue 17

ZlByisteTest S JAHHOE YMCJI0 TIPUBOMMBIM B KoJiblle Z[i|? Eciu na, To pas-
JIO’KUTD €ro B IIPOU3BeIeHNe HEIIPUBOAUMBIX 9JIEMEHTOB 3TOT'0 KOJIbIIA!

1). 134 73 5). 14 + bi;

2). 15+ 8i; 6). 17+ 11¢;

3). 12+ bi; 7). 19+ 13¢;

4). 13+ 6; 8). — 12+ 31i.
Saganue 18

gByisteTest M JaHHOE TTPOCTOE YUCJIO TPUBOJANMBIM 3JIEMEHTOM KOJIbIa Z[i]7
Ecim j1a, TO 1peicTaBuTh €ro B BUJIe IIPOU3BEICHUsT HEIIPUBOIMMBbIX 3JIEMEHTOB
9TOI0 KOJIbIA!

1). 113; 4). 641; 7). 809;

2). 13T, 5). 701; 8). 881,

3). 281; 6). 733; 9). 929.
Saganue 19

Ucronb3yst MeTo/1 MPOOHBIX JejIeHuil, HaflTh Bce MPOCThbie YHCIa B JaHHOM
UHTEpBAaJe:

1). [31,109]; 5). [201,353]; 8). [711,827];
2). [43,117]; 6). [401,523]; 9). [723,901];
3). [101,159]; 7). [517,623]; 10). [859,999].
4). [127,191];

Samanne 20

I/ICHOJIBS}/H paCHlI/IpeHHbeI AJITOPUTM EBKJII/I,ZLa7 PE€IINTL CpaBHEHUE:!

1). 5z =3 (mod 11); 6). 31z =30 (mod 101);
2). Tz =2 (mod 13); 7). 15z = 63 (mod 97);
3). 24z =15 (mod 35); 8). 21z = —6 (mod 43);
4). 41z = 27 (mod 53); 9). 23z = 27 (mod 37);
5). 192z = 2 (mod 49); 10). 35z = 60 (mod 121).
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3aganne 21

Wcnosb3yst paciimpenHblil aaroput™ EBkimaa, pemuThb cpaBHenune. Haiiru

BCe pemcHud 110 JaHHOMY MOIYJIIO:

1).

W Do

Ot v~
o — D —

C moMmoInpio paciinpeHHoro ajropurma EBkinia nailt a~

1).

)

=
— —

ot

42x =9 (mod 81);
1252 = 575 (mod 45);
93x = 324 (mod 33);
64z = 152 (mod 44);

. 424z = 312 (mod 120);

a =45, m = 142,
a=17, m = 38§;

a =83, m = 254;
a =51, m=121;
a=28, m=143;

6). 132z = 154 (mod 275);

7). 99z = 108 (mod 117);

8). 56x = 133 (mod 721);

9). 55z = 95 (mod 155);

10). 36x = 24 (mod 78).
3aganue 22

18 kosb1ie Z,, :

6). a =37, m=96;
7). a=16 m = 135;
8). a=47, m =99;
9). a=285, m=124;

10). a =99, m = 305.

Saganue 23

Pemuth cucremy cpaBHeHnii, UCIOJIb3Yd METO/I MOCJIE/I0BATEILHOIO Pelle-

HUS Iapbl CPaBHEHUII:

1).

(2 =1 (mod 2)
{ x =3 (mod7)
|z =7 (mod 11)
[z =2 (mod 3)
) r =4 (mod 5)

x =5 (mod 7)
Lz =1 (mod 11)
(20 =2 (mod 3)

] @ =2 (mod 5)
3z =1 (mod 4)
Lz =10 (mod 13)
(32 =1 (mod 5)
{ 2 =6 (mod 7)
Lz = 10 (mod 11)
(22 =2 (mod 5)
¢ 3x =2 (mod7)
| bz = 11 (mod 13)

6).

{

10).

41

\

( 52 =6 (mod 9)

\

2x = 2 (mod 3)
S5x =4 (mod 11)
92z = 3 (mod 17)
Tx (mod 12)

(62 =1 (mod 11)

br =3 (mod 12)
3x =5 (mod 7)

Tr =3 (mod 13)
8xr = 21 (mod 23)
3x =6 (mod 7)
8r = 13 (mod 15)
9z = 3 (mod 26)



3aganue 24

PemmTh cucreMy cpaBHEHUil, UCIOIB3YA (DOPMYITY

k
T = Z a;M;N; (mod M) :

=1

( pr—
2x:_22 ((m0j53)) ( 52 =6 (mod 9)
). ¢ F= o 6). { 7z =3 (mod 13)
37 =1 (mod 4) 8xr = 21 (mod 23)
Lz =10 (mod 13) T
(32 =1 (mod 5) (32 =6 (mod 7)
2). ¢ 2x=6 (mod7) 7). < 8x =13 (mod 15)
Lz =10 (mod 11) L 92 = 3 (mod 26)
( -
x:Z(mod?)) (2 r =2 (mod 5)
r =4 (mod 5) _
3). {*5 8). { 3z=2 (mod7)
z =5 (mod 7) L5a; = 11 (mod 13)
Lz =1 (mod 11) -
(=1 (mod 2) (2%52 (mod 3)
4). ¢ =3 (mod7) 9). <5z =4 (mod 11)
|z =7 (mod 11) L9$53 mod 17)
(62 =1 (mod 11) Tr =1 (mod 12)
5). < bz =3 (mod 12) dx =4 (mod 7)
| 32 =5 (mod 7) 8r = —1 (mod 5)
3aganue 25

BreraucanTh 3HadeHne pyHKIun Jijiepa ot dnciaa n € N :

1). n=2044; 5). n = 625; 8). n = 1125;
2). n = 1546; 6). n = 1120; 9). n = 1840;
3). n = 6875; 7). n = 999; 10). n = 312.
4). n = 240;

Saganue 26

Beraucuts 3nadenune pynknun Medbuyca ot uncia n € N :

1). n = 165; 5). n = 1955; 8). n = T7735;
2). n = 7007, 6). n=663; 9). n = 855;

3). n = 1230; 7). n = 1540; 10). n = 880.
4). n = T7161;

42



3amanue 27

1

Ucnonbsys teopemy ®Pepma, Hailtu @™ - B KOJblle Zy, :

1). a=15, p=4T; 6). a=24, p=3T,;
2). a=6, p=19; 7). a=15 p=41;
3). a=11, p=31; 8). a=19, p=29;
4). a=05, p=43; 9). a=17, p=23;
5). a=41, p=113; 10). a =21, p=>53.
Saganue 28
Ucnons3ys TeopeMy Dilsiepa, HalTH a~ ! B KOJIbIIE Ly, :
1). a=2, m=235; 6). a =14, m = 33;
2). a=5, m = 36; 7). a=15 m = 32;
3). a=11, m =42; 8). a=17, m = 38;
4). a=13, m=18; 9). a=16, m = 45;
5). a=25 m=44; 10). a =55, m = &84.
Saganue 29

Haiitn MuHMMaJibHOE YHUCJIO0 YMHOYKEHUI, TPEOYIOMUXCA IS BBIYHCICHUST
a”, neN:

1). n = 145; 5). n =231, 8). n = 322;
2). n = 98; 6). n = 148; 9). n = 1026;
3). n=234; 7). n = 196; 10). n = 1102.
4). n = 165;

Samanue 30

Haiirun MunumaabHoe 41csio C.}IO}KGHI/HQ/)I7 Tpe6y}OHLI/IXCE{ JJIA BBIYMCJICHU A YUC-

na AB, A BeZ:

1). 143 -95; 5). 123-49; 8). 187-97;
2). 194 - 47, 6). 21357, 9). 365 -81;
3). 83-:56; 7). 311-63; 10). 423 -101.
4). 63-97;

Samanne 31
HaiiTn npuMuTUBHBINT KOPEHDb 110 MOJYJIIO 70 :
1). n = 54; 5). n =125 8). n =94,
2). n =50, 6). n=49; 9). n=121;
3). n =46; 7). n=98; 10). n = 58.
4). n =47,
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aganue 32

HaiiTn Bce npuMUTHUBHBIE KOPHU 10 MOJLYJIIO N

1). n = 46 5). n=121; 8). n = 54;
2). n=58; 6). n =47, 9). n=098;
3). n=125; 7). n=94; 10). n = 49.
4). n = 50;

Saganue 33

Apysiercst in MyJIBTHILIUKATUBHAS IPYIIIA KOJIbIA Z, Iuk/jndeckoii? Haiiru
HOPSAJIOK I'PYIIIbL. Ec/u rpyia nukiamdeckas, HaiiTu o0pas3yomLyio:

1). n=125; 5). n=281; 8). n =94,
2). n = 26; 6). n =098; 9). n = 46;
3). n = 486; 7). n=242; 10). n = 58.
4). n =121,

Sananue 34

Onucarhb CTPYKTYPY MYJIBTUILIMKATUBHON I'PYTIILI KOJIbIa Z,. Haittn nmops-
JIOK TpyIbl. HaiiTn s7eMeHT MaKCcuMaJIbHOTO MOPsTKa:

1). n=15 5). n = 100; 8). n = 45;
2). n = 56; 6). n=44; 9). n=48;
3). n=108; 7). n=68; 10). n = 36.
4). n = 52;

Saganue 35

OnpenenuTsh, SIBISETCA JIN JIAHHOE YHCIO0 7 110 OCHOBAHUIO @
a) MCEeBJIOMPOCTHIM?
0) CHJILHO TICEBIOMPOCTHIM?

1). a=7, n=25 6). a=>5, n=213;
2). a=5, n=21T, 7). a=8, n=~063;
3). a=6, n=21T, 8). a =12, n = 145;
4). a =38, n=105; 9). a=14, n = 195;
5). a=13, n=105; 10). a =38, n = 255.
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3aganue 36

Hucsio & upeicTaB/IeHo CTalIapTHBIM HaOOPOM OCTATKOB OTHOCUTEILHO BeK-
topa ocroBanuii § = {3,5,7,11,2}. He nHaxoms qucsa x, ONpee/inTh ero 3HaK:

1). [1,2,1,5,1]; 6). [1,1,0,3,1];
2). [2,2,5,3,1]; 7). [2,2,1,9,1];
3). [2,3,5,7,1]; 8). [0,2,5,1,0];
4). [2,3,2,1,1]; 9). [1,3,4,5,1];
5). [1,4,1,3,1]; 10). [2,1,2,3,1].
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OTBeThI 1 YKa3aHuAd

7 7
2. 1). Vkaszanue: —cos (g) = cos <7T — g) IIPeJICTABUTL Uepe3 MOJI0-
n _ =n
. _ _ 4
BUHHBINH yroJ; 2). Ykazanue: Mcrnoib3oBaTh COOTHOUIEHUSA f, = —,
~ ~ Y-
o = —1, 1 —p = ¢; 3). Ykasanue: UCIOJb30BATH (DOPMYJIBI, TTOJIYIECH-

HblE B 3aj1a4e 2.

3. 1).13; 2).7; 3).11; 4).19; 5).19; 6).5; 7). 11; 8).19; 9). ¢?—1, rzie
d =HO/(m,n); 10).c" —d', rne t = HOJI(m,n). Ykazamue: BOCHOJB30BATLCSA
cootromenueM: ¢ — d" = (¢" — d")"T" 4 (" = d™TM)d".

4. 1).17 = (=1)- 136 +3-51; 2). 1= (=8)-34+13-21; 3). 11 =
(—7)-187+8-165; 4). 3 = (=5)-153+8-96; 5). 11 = (—13) - 473 + 16 - 385;
6). 34 = 10-1020 — 13-782; 7). 7 = (—12)-889+25-427; 8). 19 = 1-1235 —
2.608; 9).1=11-113 —46-27; 10). 1 = (—47)- 241 + 118 - 96.

5. 1). 1015; 2). 102 3). 10001s; 4). 1015; 5). 1005; 6). 10001s; 7). 11a;
8). 1011s; 9). 11115; 10). 101s.

6. 1).0; 2). 0= 2148t y=—35+13 3). 7 = 33423, y = 30+ 21¢;
4). 2 =15—34t, y = —10+23t; 5). x = —3+29¢, y = —14+133t; 6). z =
6—-9t, y=—21+32t; 7). o =—-30—37t, y =56+69¢; 8). v =3—-29¢, y=
—9+491t; 9). © =4—-83t, y = =5+ 101¢; 10). z = =3+ 14¢t, y = —12+ 37t.

7. 1).02,2,3,1,5); 2). [=3,2,3,1,5,2]; 3).[1,4,2,1,7];

4). [=2,2,2,5,1,2]; 5). [-3,1,4,1,8,2]; 6). [=6,1,2,2,1,2];
7).00,1,2,5,2]; 8). [-8,9,1,4]; 9).[2,2,3,1,1,3]; 10). [-5,1,2,7,2].

95. 89. 65. 337. 245. 2349. 222,
. 1% 2 =% 3 % 4 -8 9 0. - DB
g). 3. g) 8. 1) _ 28

0.1). [1,(2)]; 2). [2, (10,1, 4)) 3). [3,(4, 1] 4). 3, (3.6)]; 5). [4,(4,8)]
6 [4,(LL2LLS) 7). [4,(1,2,4.2, L8 8). [6,(1,5,1,12))
9). [3,(1,1,1,1,6)]; 10). [5,(2,1,1,2 0)].
2 14 18 — 10 — 2
9+ v221 3 5) 35 4 3 306 — v3
6). +T; 7. +2f; 8).3+g; 9). +4f; 10). T\f
57 — V2 166 3 396 — /2 559 5 986 — /2
11. 1). \/_; 2). +\/_; 3).—\/_; 4). +\/_; 5). \/_;
\/_17 \E}Q }/3_8 383/_ 482\/_
1029 — v/3 3428 — /2 15 — 242 2961 — 2v/2 904 7
6). . 7). Q). . 9). . 10) 22 VL
4026 1198 7 4681 1593
12. 1). [n,(2n)]; 2). [mn, (1,2mn)]. )
13. 1 — = : 2). ~ X
). < semgges ~ 0,0000005; 2). < e & 0, 0000000005
: R~ 1167; 4). ~ 2178.
3). < Trare ~ 0.0001167; 4). < 0~ 0,0002178
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1 1
14. 1). < ———=~0,0000042; 2). < ———— ~ 0,0000005;
) ] 2396 - 985 ’ ) 571 - 3691
3). < — =~ 0,0000042; 4). < ~ 0,0004355.
) < 591303 = ) <36 | |
15. 1). (l—i)zQ+(—1+5z); 2). z1 = (1 —1)2z9 — 2i;

). (1+22)22+( 2+14); 7). 21 = (14 3i)2z0 + (1 — 2i);

8). 21 =(1+41d)ze+ (—=5+2i); 9). 21 = (1+1i)zo+6i; 10). 21 = 20+ (7 — 31).
16. 1). 243i; 2).342i; 3).5+2i; 4). —i; 5).1; 6).2—i; 7). 144;

8).1+3i; 9). —1-7i; 10). —1+1.

17. 1). (144)(10—=3d); 2). (4+4)% 3). (2+3i)(3—2i); 4). (2—1i)(4+5i);
5). (2 — 3i)(1 + 4i); 6). (4 +50)(1+i)(1—2i); 7). (7+2i)(1 — i)(1 + 20);
8). (441)(3+2¢)(1+ 29).

18. 1). (8 4+ 7i)(8 — 7); 2). (11 + 4i)(11 — 4i); 3). (16 + 5)(16 — 5i);
4). (25+4i)(25—4i); 5). (264+5i)(26—5i); 6). (27+2i)(27 —2i); 7). (28+
5i)(28 — 5i); 8). (25 + 164)(25 — 16); 9). (23 + 204)(23 — 207).

20. 1). 5(mod 11); 2). 4(mod 13); 3). 5(mod 35); 4). 11(mod 53);
5). 13(mod 49); 6). 14(mod 101); 7). 43(mod 97); 8). 12(mod 43);
9). 6(mod 37):; 10). 19(mod 121),

21. 1).6,33,60 (mod81); 2).1,10,19,28,37 (mod 45); 3). 1,12,23 (mod 33);
4).1,12,23,34 (mod 44); 5).3, 18, 33,48, 63, 78, 93, 108 (mod 120); 6). 22, 47,
72,907,122, 147,172,197, 222, 247, 272 (mod 275): 7). 7,20, 35, 46, 59, 72, 85,
98,111 (mod 117); 8). 41,144,247,350, 453, 556, 659 (mod 721); 9). 13,44,
75,106,137 (mod 155); 10). 5,18, 31, 44, 57,70 (mod T8).

22. 1). 101; 2). 9; 3). 101; 4). 19; 5). 46; 6). 13; 7). 76; 8). 59;
9). 89; 10). 114.

23. 1). 73(mod 154); 2). 89 (mod 1155); 3). 127 (mod 780);

4).87 (mod 385); 5). 101 (mod 455); 6). 91 (mod 561); 7). 43 (mod 420);
8). 123 (mod 924); 9). 201 (mod 2691); 10). 191 (mod 2730).

24. 1). 127 (mod 780); 2). 87 (mod 385); 3). 89 (mod 1155);

4).73 (mod 154);  5). 123 (mod 924); 6).201 (mod 2691); 7). 191 (mod 2730);
8). 101 (mod 455); 9). 91 (mod 561); 10). 43 (mod 420).

25. 1). 864; 2). 772; 3). 5000; 4). 64; 5). 500; 6). 384; 7). 648
8). 600; 9). 704: 10). 96.

26. 1). —1; 2).0; 3).1; 4).1; 5). —1; 6). —1; 7).0; 8).1; 9).0;
10). 0.

27. 1).22; 2). 16; 3). 17; 4). 26; 5). 102; 6). 17; 7). 11; 8). 26;
9). 19; 10). 48.

28. 1).18; 2).29; 3).23; 4).7; 5).37; 6). 26; 7). 15; 8). 9; 9). 31;
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10). 55.

29. 1).9; 2).8 3).11; 4).10; 5). 12; 6). 9; 7). 9; 8). 10; 9). 11;
10). 14.

30. 1). 11; 2). 9; 3). 7; 4). 10; 5). 7; 6). 8 7). 10; 8).8; 9). §;
10). 9.

31. 1). [5; 2). [3); 3). [5]; 4). [5]; 5). [2; 6). [3); 7). [3; 8). [3];
9). [2]; 10). [3].

32. 1). {[5], [33], [43], [17], [11], [21], [19], [15], [7], [37]};

2). {[3], [27], [11], [21], [15], [19], [55], [31], [47], [37], [43], [39]};

3).{12], [8], [3], [12], [48], [67], [72], [38], [27]], [108], [103], [37],[23],[92],[97],
[13],[52], [83], [78], [62], [123], [117], [122], [113], [77], [58], [53], [87], [98], [17],
[22], [88], [102], [33], [28], [112], [73], [42], [47], [63]};

4). {13, [27], 37], [33], [47], [23], [13], [17]};

5)-{12], [8], [7], [28], [85], [29], [116], [101], [41], [51], [83], [90],[73],[501,[79],
(74],195], [17], [68], [30], [117], [57], [107], [18], [72], [46], [63],[39],[35],[19],[62],
(6], [24], 196], [84], [13], [52], [106], [61]};

6). {[5], [31], [23], [11], [40], [13], [43], [41], [38], [10],[15],[22],[33],[26], [39],
[35], [29], [20], [30], [45], [44], [19]};

7). 415], [31], [23], [11], [87], [13], [43], [41], [85], [57], [15],[69],[33],[73],[39],
[35], [29], (67], [77], [45], [91], [19]};

8). {[5], [47], [41], [29], [23], [11]};

) {131, [47], [61], [59], [75], [87], [89], [17], [5], [45], [73], [33]};

10). {[3], [47], [12], [10], [26], [38], [40], [17], [5], [45], [24], [33]}.

33. 1). Hukimnuaeckas rpymma mopsiaka 100 ¢ oopasyrormeit [2]; 2). Hukimde-
cKas TpyIa nopska 12 ¢ obpasyiomieit [7]; 3). Lukunaeckast rpyiia mopsijaka
162 ¢ obpasytomieit [5]; 4). Huxkmdaeckast rpyima nopsijka 110 ¢ obpasyrormeii
2]; 5). Huknuaeckas rpyrmma nopsiika 54 ¢ obpasyioreit [2]; 6). Hukimaeckast
rpyia nopsijika 42 ¢ obpasyiomieit [3]; 7). Llukmudeckast rpyrmna mopsijika 110
¢ obpasytormeit [7]; 8). Hukmuueckas rpymia nopsaka 46 ¢ obpasyromieit [5];
9). Huknnuaeckas rpymia mopsaka 22 ¢ obpasyomieit [5]; 10). Huxmmdeckast
rpyiima nopsijika 28 ¢ obpasyrorreit [3].

34. 1). |25 x 73| = 8, (2] [2) = [2is, ord([2]) = 4

2). |23 x 27| = 24, (13],[3]) = [3ls6, 0rd([3]) = 6;

3). |23 x Zis| = 36, ([3],[2]) — [83]10s, ord([83]) = 18;
4). |25 x Lig| = 24, ([3], [2]) = [15]52, ord([15]) = 12;
5). |Z3, x Z%,| = 40, ([3],[2]) = [27]100, ord([27]) = 20;
6). |23, x Zi;| = 20, (13, [2]) = [35]a4, 0rd([35]) = 10;
7). |25 x Zig| = 32, (3], [3]) = [3les, ord([3]) = 16;
8). |25 x Zip| = 24, ([2],[2]) = [2las, 0rd([2]) = 12;
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9). |Z3 x Z3| = 16, ([3], [2]) — [35]ss, ord([35]) = 4;

10). |Z3, x Zk| = 12, ([3],[2]) — [11]36, ord([11]) = 6.

35. 1). Ilcenomnpocroe, cubho nicesaonpoctoe; 2). [lcemonpocroe, He sip-
JISIeTsICST CUJIBHO TIceBI0pocThiM; 3). IlceBmonpocToe, CHIBHO TICEBIOIPOCTOE;
4). TlceBmomnpocroe, He sIBJIsieTsICA CUIBHO MceBponpocThiM; 5). IlceBmorpo-
CTO€, He SIBJISIeTSICs CIJIBHO TiceBonpocThiM; 6). He siBiisieTcst meeBaonpocThbim
U CIJIBHO TceBIonpocThiM; 7). IlceBomnpocToe, He ABJSETSCA CUIBHO MCEBIO-
npoctbiM; 8). [leeBmonpocroe, cuibho ncesponpocroe; 9). Ilcesmomnpoctoe,
He sIBJISIETSCs CHIIbHO TiceBonpocthiM; — 10). He siBiistercst riceBompocThiM
U CUJIbHO TICEBJIOITPOCTBIM.

36. 1).2<0; 2. 2>0; 3).2<0; 4.2 >0, 5).2<0; 6). 2> 0;
7). x<0; 8.2>0; 9). 2<0; 10). z <0.
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3aJadn IJid CAMOCTOATEJIbHOIO pPellneHns
Saganue 1

C nomotibio ajropurma BBk HaiTn HanOOJILIINI OO JeTuTe b IBYX
qnces1. Haittu HauMeHnbliee obiiee KpaTHOE STHX K€ THCeJT:

1. 345,253: 11. 1023, 735; 21. 955, 785;
2. 482, 344: 12. 1020, 364; 22. 843,522
3. 868,344; 13.  1133,517; 23. 746,852
4. 1028,528; 14. 1256, 662; 24.  957,37T:
5. 456,282; 15. 996, 510; 25.  646,456;
6.  844,564; 16. 854,245 26.  258,147;
7. 1236,852; 17. 1111, 407; 27.  583,231;
8. 403,845 18.  884,561; 28.  646,343;
9. 451,1927; 19.  1486,328;: 29.  497,322;
10. 978,636 20.  581,497; 30. 1144, 845.

Sajganue 2

HajiTu nanbosibinmii o01uil Jejimresib 9ucel aJiropuTMoM EBKInia, nco/ib-
3YIOIINM IICHTPUPOBAHHOE JICJICHIE:

1. 2431, —385: 11. 236, —193; 21. 333, —181;
2. 2431, —132; 12. 592, —483: 22. 294, —173;
3. 813, —132; 13. 538, —328: 23. 937, —258;
4. 819, —495:; 14. 453, —197; 24. 843, —368;
5. 1540, —819; 15. 357, —83:; 925. 757, —383;
6. 11011, —168; 16. 876, —257; 26. 473, —281;
7. 11011, —2975: 17. 391, —173; 27. 267, —83;
8. 168, —363; 18. 943, —183; 28. 379, —181;
9. 526, —346: 19. 357, —191; 29. 653, —137;

10. 453, —328: 20. 457, —184; 30. 385, —168.
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3aganue 3

Haittu Hanbo ibimmit obmmit getuTe/b JABYX YUCe, ITPEeJACTaBICHHBIX B JIBO-
UYHOI CUCTeMe CUMCJICHUsI, UCII0JIb3Ysl OMHAPHBIN aJrOPUTM:

1111111111, 1011011111;
1111111100, 101101100
10001101101, 1000000101;
10011101000, 1010010110;
1111100100, 111111110;
1101010110, 11110101;
10001010111, 110010111;
1101110100, 1000110001
10111001110, 101001000

. 1001000101, 111110001

. 1110111011, 1100010001

. 1101001011, 1000001010

. 1011101010, 1101010100;

. 1110111101, 101111001;

. 1010000110, 111001000;

. 100000010, 10010011

1001000111, 11100111;

. 1010000110, 101010111

. 111110001, 101000010;

. 10001111000, 1101001101;

. 101011001, 11111101

. 111100010, 101011000;

. 1101100100, 101011000;

. 10000000100, 100010000

. 111001000, 100011010;

. 1101001100, 1000110100

10011010100, 1101010100;

. 1101001101, 110010011

. 11110000111, 111000011

. 1111010010, 1001111100.
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Saganue 4

Haittu naunbosbimmit obmmii jenrests dnuces u koddduimeHTsl besy, Boc-
II0JIb30BABIIICH PACIIIPEHHBIMAIIOPUTMOM EBKInIa:

1. 867,231: 11.  886,358; 21.  483,357;
2. 979, 346; 12.  453,391; 22. 891,327
3. 453,123 13.  657,578; 23. 644, 538;
4. 377,285 14.  678,526; 24. 346, 283:;
5. 734,992 15.  316,218; 25. 459, 196;
6. 1178,943; 16. 328, 254; 26. 948, 754:
7. 854,348: 17. 236, 168; 27. 886, 546;
8. 943,562 18.  254,178; 28.  315,192;
9. 592,484 19.  303,124; 29. 528, 452;
10.  495,343; 20. 1094, 278: 30. 348,194

3aganue 5

PazioKuTh parmoHaj bHOE YUCJI0 B HEMPEPBIBHYIO (IEMHY0) IpO0b

1. 1§§; 11. 1§2; 21. §é§;
37 67 214
171 2

2. —~;Z—; 12. ———§§; 22. ——%§§;
35 87 217

128 237 457

3. TR 13. 119’ 23. 12’
4. ——%ég; 14. ——1§z; 24. __?23;
131 24 438

473 277 593

) — 15. — 25. —
g 84’ g 145’ g 194’
345 354 762
. —— 16. ———: 26. ——:
0 171’ 0 191’ 0 323’
. 231. 17 153' o7 697.

43" C8T ©321
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147 931 453

- 18. ——— 28, ——

s 25 s 346° ; 142
143 149 771

. 19. —; 29.  ——:

! 93 T T
248 267 358

0. —-== 20, ——_. L2
. A7’ 0 1417 50 97

3ajganue 6

PazjioxkuTh nppanuoHajibHOe IUCI0 B HElIpepbiBHYTO (IemHyo) apobb. Haii-
TH TIEPUO/T;:

1. /31 11. /21, 21. /43
2. /44 12.  /58; 22.  /28:
3. V/59; 13.  V/22; 23.  /46;
4 \/ﬂ; 14. \/ﬁ; 24. \/ﬁ;
5 V62; 15.  /23; 25. VAT,
6. /34 16.  /69; 26. /52
7 V57 17.  /29; 27.  /55;
8. V14 18.  +/70; 28.  /32;
9. /19 19. /33 29.  /53;
10.  /61; 20.  V73; 30. /54
Saganue 7
CBepHYTh HEIIPEPBIBHYIO JIPOOb:
1. 3,2,1,4,5,]; 16.  [-1,1,2,1,3];
2. [4,1,2,3,8]; 17. [4,4,2,4,2];
3. 5,6,1,2,2]; 18.  [=5,2,1,1,3];
4. [1,1,2,3,2]; 19.  [3,3,3,2,2];
5. [-1,4,5,6,2]; 20.  [-2,2,2,3,2;
6. [-3,5,4,1,1,2; 21. [4,1,1,4,1,2];
7. [0,2,1,3,5,4]; 22, [5,2,2,3,4];
8. 2,2,1,7,4]; 23.  [-3,1,1,1,2;
9. [1,4,4,5,3]; 24.  [-5,2,4,3,5);
10.  [4,3,2,1,2]; 25.  [3,4,1,1,2].
11.  [-2,3,3,4,5]; 26. [-2,1,1,1,5];

23



12.  [-2,1,1,2,3]; 27.  [4,5,4,5,3];

13.  [-3,4,5,1,2); 28 [-2,2,2,1,2];
14. [ 1,1,2 2 3], 29. [_473727375]7
15. 6,1,1,2,3]; 30. 3,2,3,5,4].

3aganue 8

CBepHYTD MEPUOANIECKY IO HEITPEPBIBHYIO APO0b (MepuojL yKa3aH B KPYTJIbIX
CKOOKax):

Lo[(1,2,2)); 1L[@L2a} 21 [(5,1,2,2)
2 [0,21,3)); 12 [23,2,(1,2)) 22 [4.2,(2.2.3)]
30213 13 [(21L,13)] 23 [(2.3,1,2);
40,122 4 3.22(L3)) 24 [1,2 @Jﬂﬂ
5. [(1,2,1,2)]; 15. [(1,2,1,3)]; 25. [(1,2,2,3)];
6. [L3.2.(4)] 16 [0.2,2,(3.4)];  26. [3,2,(1,3,1)];
7. 1(3,1,2,2); 17. [(3322)] 27. (3, 3,1,2)]
0. [(2,1,3,2)]; w.MLLsm] 29[@&32H
10. [2,1,(2,3)];  20. [1,2,(3,2,1)]; 30. [3,3,2,(1,5)].
Saganue 9
Haittn nppammonaabHOCTEh (v U IPEJICTABUTH €€ B BUJIE (v = ¢ +;\/E, a,b, c,
d € Z, ecnn:
b 15
l, — =— = /9;
Qk 7 ) Ot \/_7
P 21
2. — = — =7,
Qk ] ) AL41 \/_7
b 13
3. — = — =11 —1;
Qk 5 Ok+1 \/_ )
P 24
4, — = — = —1;
Qk 137 Okl \/g )
- D8 V2+1
. _— = — (8% = N
Qk 177 k+1 3 )
b, 37
6. @ = 1—9, Og+1 = \/57
P, 29
L — = — =2+ 1;
7 Qk 157 AL41 \/_+ )

o4



R T
Qk 177 Opy1 = )

3
P, 25
. @:7, Oék+1:1+2\/§;

&_47

C0; 18 apr1 =VH+1;
P, 23

. Qk_1_6’ ak+1:1+3\/§§
P 13

. @:E, Oék+1=3+2\/55

B _8 Vil
O 7 Qp+1 = 9 3

B _19 Vi-l
O g’ Qp+1 = 4 3
&_83

. Qk_7_5’ Oék+1:\/§—1;
&_13

O T aps1 = V13 = 3;
&_23

. Qk_§’ Oék+1:\/5—1;
&_43

O 19 1 = V2 + 1;

P30 Vi-2
O 13’ Qp+1 = 5 3
P 24

. Qk_l_?)’ Oé/~:+1:1 2\/3;

b _23 V2+1
O 15 Of+1 = 5 3
&_42

, Qk—l—g, 1 = V3 +1;
&_53

. Qk_%’ Oék+1:\/§—1§
&_51 1

. Qk_l_G’ Oékﬂzﬁ;

1
. - y o Okl = —=;
Qr 24 V2



26, — = — =7 —1;
Qk 117 k41 \/_ )
- P, 22 V3
Qk 15’ k+1 G '
- P, 21 V3—1
. _— — (8% = N
0o, Db _ 45 V3—1
L, — = — (8% = N
Qk 137 k+1 5 )
5o, Db 38 V2 -1
, — = — (8% == .
Saganue 10
Py
Cuieyrolee 4niCJIO N 3aMEHUTH HOIXOIsIIEl TPOoObIO Q_ 11 OIIEHUTH ITOrPelll-
k
HOCTDb HpI/I6.HI/I}KeHI/IHI
4
106 &3
9. k=4, n=3,14159; 17. k=6, n=3,5149;
1 11 — 2
3. k=5, n= —|—\/3; 18. k=5, n:—\/_Q
2 9
347 257
4. k=5 = — 19. k=4 = —
) n 97 I ) n 61 I
5. k=4, n=2 7142 2. k=5 n=24712;
2 1
458 389
k=4, n=—} 22. k= — =
7. k ., n 301 k=5, n 113
8 k=5 n=1 5342 23. k=6, n=4,5373:
1_
293 493
10. k£ = = —: 25. k= = —
0. & 3, n 119, 5. k 3, n 2117
11. k=6, n=4,3537; %. k=4, n=>5,4325:
2 — 16 —
12. k=3, n= \/§; 27. k=5, n:6—\/§;
7 11
573 173
13. k=3 = — 28. k=3 = —
C T 03 AT
4. k=7, n=>5,7189; 20. k=5 n=1,081T;

26



Saganne 11

30. k=5, n=

14 — /7
—

HaiiTu Bce nesiounciennble penenns ypaBHeHNs:

© 0N o ot W

—_
=

11.
12.
13.
14.
15.

152 — 13y + 5 = 0; 16.
292 + 14y — 2 = 0; 17.
41z + 11y — 46 = 0; 18.
37x — 25y +1 = 0; 19.
21z + 16y — 31 = O; 20.
192 — 12y — 11 = 0; 21.
3xr — 42y — 18 = 0; 22.
111z + 74y — 37 = O; 23.
3l — 28y — 5 = 0; 24.
15z + 23y — 24 = 0; 25.
75x — 125y + 100 = 0; 26.
19z + 41y 4 25 = 0; 27.
22x + 35y — 7 = 0; 28.
120 + 47y — 13 = 0; 29.
91z — 46y — 8 = 0; 30.

3aganue 12

83x + 24y — 2 = 0;
56x — 23y — 3 =0;
39x + 26y — 221 = 0;
1172 — 29y — 5 = 0;
36x + 93y — 18 = 0;
21lr — 44y — 3 =0;
38x + H2y — 6 = 0;
131z — 98y — 7 = 0;
1192 + 84y — 77 = 0;
103z 4 66y — 2 = 0;

97x — 85y — 3 = 0;
45x + 38y — 2 = 0;
87x — 36y — 15 = 0;
1072 + 93y — 5 = 0;
101z — 73y — 39 = 0.

Haiitu Hanbosbimmit o0mmit 1e/uTesib ABYX JAHHBIX THCET B KOJIBIIE TIEJIBIX
rayCccoBbIX wucest Z[i] :

P N O W=

1144, —4 — 10;
13 — 114, 7 — 4i;
8+, 9+ 28i;

13 — 214, 23 — 364;
28 — 9i, 19 + 13i:

— 1+ 27i, —23+1i;
55 + 254, 26 — 18i;
28 — 26i, 48 — 26i;

57

16.
17.
18.
19.
20.
21.
22.
23.

34 + 6, 10 — i;

67 — 3, 34 + 40i;
68 — 50i, 67 — 3i;
49 + 24, 31 + 25i;
19 4 484, 16 + 113;
34— 12, 11 + 17i;
38 — 44i, 29 + 15i;
16 + 2i, 1+ 9i;



10.
11.
12.
13.
14.
15.

91 + 194, 46 — 28i;
12 4+ 14d, —1+ 114;
19 + 35i, 27 — 5i;

— 354430, —20 + 37i:
61+ 364, 16 — 114;

36 + 23i, 27 + i:
3344, 12—

21;

Saganme 13

24.
25.
26.
27.
28.
29.
30.

23 + 114, —3 + 143;
20 — 304, 19 + T7i;

8 + 27i, 25 + 8i;

— 40 — 13i, —31 + 24i;
13 + 214, 23 + 4

17 + 44, 12 — 113;

— 9423, 13+ 19i.

DjteMeHT KOoJIbIa Z[i] pa3ioKuTh Ha HEMPUBOJANMbBIE MHOKUTEJH:

© 0N o Ot W

[ —
e

11 + 8q;
19 + 73;
19 4 9¢;
15 + 73;
9+ 7i;

49 + 371;
16 + 73;

19 + 3¢;

o3 + 313;
18 + 113;

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

19 4 173;
23 + 241
9 4 8q;

23 + 151;
— 5+ 251;
19 + 15s;
1+ 213;

— 35 —356;

19 + 11i;

—151 + 28i;

Samanue 14

21.
22.

93 + 163;
19 4 157;
11 + 71;
2 — 244;

. 11 + 59
. 33 — 17

31 + 771;

. 11 4 9s;
. 21 + 381;

—67 —49%.

dABasterca sm JaHHOE IIPOCTOC YHNCJIO HEIIPUBOJMMBIM 3JIEMCHTOM KOJIbLIA

Z[i]? Ecit OHO TIPUBOJIMMO, TO PA3JIOKUTE €r0 B IIPOM3BE/IeHIe HEIPUBOIUMbBIX

9JIEMEHTOB KOJIbIA Z[i] :

ANl I A

997,
797;
601;
521;
4009;
353;

10.
11.
12.

233;
157;
977;
877;
757;
613;

o8

13. 569;
14. 433;
15. 397;
16. 277,
17. 193;
18. 937;



19. 821; 23. 593;
20. 769; 24. 457;
21. 709; 25. 373;
22. 653; 26. 293;
Saganue 15

Pemmuto CpaBHEHHE!

e S e S e S e G O
N

© 0 N oo N

br =3 (modl1l); 16
Tr =4 (mod13); 17.
1422 = 81 (mod 181); 18
33x =94 (modb2); 19
152 = 21 (mod23); 20
172 =2 (mod19); 21
27z = 55 (mod 112 ); 22
1742 = 93 (mod 79 ); 23
22x = 15 (mod41); 24.
162 =9 (mod19); 25
. 183z =52 (mod 71 ); 26
241x = 18 (mod 96 ); 27.
24x = 43 (mod4T7); 28
1322 = 55 (mod 71 ); 29
93x = 16 (mod43); 30.
Saganue 16

27.
28.
29.
30.

953;
853;
773;
673.

. 34x = 27 (mod 39 );

343x = 12 (mod 107 );

. 2452 = 84 (mod 123);
. 252 =3 (mod34);

. 52x =17 (mod 19 );

. 96x = 85 (mod 125);

. 151z = 244 (mod 347);
. 53z = 142 (mod 193 );

87x = 135 (mod 59 );

. 922 =11 (mod 111);
. 8z =19 (mod105);

18z = 39 (mod 103 );

. 3lx =25 (mod48);
. bdx =23 (mod95);

1242 = 75 (mod 59).

Pemutn CpaBHEHUE. Brinucars Bce pemieHud 110 JaHHOMY MOJYJIIO:

S N Al i e

122 = 44 (mod 56 );
52x = 65 (mod 117);
1442 = 72 (mod 42 );
225 = 100 (mod 235);
962 = 160 (mod 256 );
1452 = 58 (mod 203 );
213x = 27 (mod 315);
94z = 42 (mod 122 );

29

. 1722 = 60 (mod 196 );

184z = 40 (mod 192);

. 2362 = 24 (mod 400 );
. 138z = 115 (mod 161 );
. 1552 =75 (mod 205 );
. 57x =95 (mod 76 );

. 2152 = 86 (mod 301 );
. 244x = 112 (mod 356 );



10.
11.
12.
13.
14.
15.

196x = 52 (mod 772);
2052 = 82 (mod 287 );
81z = 36 (mod99 );
1252 = 100 (mod 175);
169z = 91 (mod 273 );
60x = 15 (mod85);
1292 = 42 (mod 243 );

Saganue 17

. 1362 = 85 (mod 187);
. 1742 = 87 (mod 261 );
. 8lx =45 (mod 117 );

114z = 95 (mod 209 );

. 148z = 100 (mod 164 );
. 3252 = 221 (mod 169 );
. 110z =77 (mod 143).

Bocnonb3oBaBmmch pacimmpeHHBIM aJropuTMoM EBkKimmia,
HaifiTy 0OpATHBIN JIJIs1 JIEMEHTa a KOJIbLa, Zy,

1. n=24, a =13; 16.
2. n=129, a=2>5; 17.
3. n=48, a =11, 18.
4. n =140, a=13; 19.
5. n =142, a = 25; 20.
6. n=18, a =13; 21.
7. n=20, a=29; 22.
8. n=22, a=2>; 23.
9. n=16, a = 11; 24.
10. n =44, a = 23; 25.
11. n =38, a =21; 26.
12. n =34, a = 25; 27.
13. n=32, a=19; 28.
14. n =30, a = 23; 29.
15. n =26, a =15; 30.
3amanne 18

n =25 a=17,
n=21, a=S_8;
n =15, a=11;
n =27, a=16;
n =33, a=19;
n =35, a =27T;
n =39, a = 25;
n =45, a = 26;
n =49, a = 24;
n =>51, a = 22;
n =955, a = 29;
n =>57, a =37,
n =63, a = 34,
n =65, a = 24,
n =169, a = 26.

Haiitn obpaTHbIil 11 71eMeHTa a KOJblia Zy,, UCIoJib3ys Teopemy Pepma:

1. n=47 a=11;
2. n=13, a=5;

3. n=2>53, a=15;
4. n=129, a=3;
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10.
11.
12.
13.
14.
15.
16.
17.

© 0N o o

n=2=59, a=17; 18.
n =13, a = 6; 19.
n =61, a = 21, 20.
n =23, a=4; 21.
n =067, a = 25; 22.
n=17, a = 5; 23.
n =89, a = 16; 24.
n=43, a =T; 25.
n =97, a = 35; 26.
n=41, a = 2; 27.
n =107, a = 28; 28.
n =37, a=3; 29.
n =109, a = 82; 30.

3amanue 19

n =31, a = 6;
n =103, a = 15;
n =29, a=4;
n =101, a = 57;
n=23, a=3;
n =283, a=31;
n=19, a =2;
n="719, a=41,
n=17, a = §;
n="73, a=38;
n=13, a=7T;
n =71, a = 36;
n=11, a =5>.

Haiit oOpaTHbIil J1JIs 971eMeHTa, @ KOJIbIA Z,, UCIOJIb3Yysl TeopeMy diliepa:

e e
U W N —= O

© 0 N o Ot W

n=42, a = 5;
n=106, a=7,;
n =40, a = 3;
n="72 a=11,
n =38, a=23;
n=>952, a=19;
n =36, a =11;
n =110, a = 13;
n=34, a=T,
n =94, a = 23;
. n=32, a=0>5;
. n=2_88, a=37,
. n=30, a=11;
. n=176, a=>53;
. n=28, a=09;

61

16.
17.
18.

n =102, a = 49;
n =26, a = 3;
n = 168, a = 59;

.nm=24, a=T,
. n =060, a =35;
. n=22, a=>5;
. n=0>58, a=23;
. n=20, a=3;
. n="T74, a=19;
. n=16, a =9;
. n=44, a = 21;

n =18, a=11;
. n =46, a =27,
. n=14, a = 5;

. n =112, a =47.



Saganue 20

Haifitn MunumaJsibHOE YHCIIO YMHO}KGHI/IIU/I JJIA BbIYMCJIEHUA a™ -

1. m=193; 11.  m = 201; 2. m =171,
2. m = 185; 12, m = 125; 22.  m = 195;
3. m=203; 13. m =138§; 23. m = 166;
4. m = 122; 14. m = 14T7; 24.  m = 158;
5. m = 134; 15, m = 152; 25.  m = 189;
6. m = 97; 16. m = 168; 26. m = 150;
7. m=174; 17.  m = 155; 27.  m = 198;
8.  m = 136; 18.  m =99; 28. m = 219;
9. m = 142; 19. m = 139; 29. m=117;
10.  m = 103; 20. m = 148; 30.  m = 210.
3amanne 21

Haittnn MuaNMaJIbHOE YHMCIIO CJIOXKEHNI 1151 BBIYNCIEHN @ - b :

1. 147 - 45; 11. 393 - 147; 21. 167 -67;
2. 164 -97; 12. 516 - 94; 22. 213 -114;
3. 213 - 38; 13. 108 - 83; 23. 187 - 149;
4. 403 - 19; 14. 99 - 74; 24. 235-115;
5. 315-93; 15. 132 - 81; 25. 307 - 123;
6. 807 -47; 16. 193 - 117; 26. 491 -119;
7. 365 - 113; 17. 135 - 87; 27. 297 - 98;
8. 168 - 39; 18. 211 - 43; 28. 283 - 73;
9. 171 - 96; 19. 134 -79; 29. 174 - 85;

10. 137 - 37, 20. 112 - 56; 30. 369 - 91.

Saganue 22

Pemuth cucreMmy cpaBHeHuii, mocseioBaTe/ibHO perias Hapbl ypaBHEHNiT,
T. €. IIPEJICTAaBUTDH PellleHne CUCTEMbI

xr = a; (mod m;) (i=1,...,k)
B BUJIEe X :q1+q2 (m1)+Q3 (mlmg) +---+qk (mlmg...mk_l):
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6.

10.

20 =3 (mod 5)
11z =6 (mod 7)
Sbr =T (mod 11);
3x =7 (mod 13)
S5r =4 (mod 17)
20 =3 (mod 19 );
4r =4 (mod5)
3z =0 (mod T)
br =13 (mod 23);
br =1 (mod 2)
92 =7 (mod 11)
20 = 3 (mod 23);
11z =0 (mod 3)

2x =4 (mod 13)
3z =7 (mod 19);

3z =1 (modb)
r =1 (mod 41)
20 =0 (mod 3 );
(=2 (mod 3)
7T =8 (mod 11)
| 3z =0 (mod 5);
([ 2=0 (mod 2)
22 =4 (mod 13)
| 52 =0 (mod 11);
(32 =4 (mod 5)
5z =0 (mod 14)
20 =10 (mod 23);

(22 =0 (mod 5)
3z =16 (mod 17)

| 52 =0 (mod 3);

12.

13.

14.

—_
o

17.

18.

19.

20.

63

3z =0 (mod 2)
4r = —1 (mod 13)

20 =4 (mod 5);
(=3 (mod 11)
20 =4 (mod 5)
| 3z =5 (mod 7);
(22 =1 (mod 5)
3z =1 (mod 8)
| 5z =6 (mod 21);
(22 =3 (mod 7)
3z =5 (mod 11)
| =3 (mod 6);
3z =1 (mod4)
2e =1 (mod 5)
10z =6 (mod 17 );
r="T(mod 10)
2¢ =2 (mod 3)
S5r =6 (mod 7);

(22 =9 (mod 5)

. =2 (mod38)

| 3z =24 (mod T7);

(22 =10 (mod 12)
3 3z =23 (mod 35)
| 62 =9 (mod 11);
(22 = —2 (mod 7)
3z =6 (mod 25)
| 5z =11 (mod 13);
(22 =2 (mod 19)
{ 3z =12 (mod 23)
=0 (mod 6);

o\

\



p

r =18 (mod 31)
21. ¢ 2x =2 (modb) 26.
| 5z =3 (mod 6);
(22 =14 (mod 29)
22. ¢ 3z =30 (mod 55) 27.
| 22 =1 (mod 3);
(2 =26 (mod 37)
23. { 20 =10 (mod 11) 28.
| 3z =11 (mod 10);
(32 =8 (mod 13)
24. ¢ bx =6 (mod 22) 29.
| 72 =9 (mod 31);
2¢ =1 (mod 5)
25. ¢ 4z =3 (mod 11) 30.
3x =12 (mod 23);
Saganue 23

20 =9 (mod 13)

S5z =0 (mod 7)
8r =9 (mod 15);
r =3 (mod 20)

2r =1 (mod 9)

3x = —7 (mod 77);
b =11 (mod 12)
2 =1 (mod 25)
3x =6 (mod 7);
(32 = —11 (mod 50)

{ 22 =10 (mod T7)

)

| 4z =11 (mod 17)
(32 =21 (mod 41)
3 5z =30 (mod 63)
| 22 =2 (mod 17).

Pemmuth cucreMy cpaBHEHUIl, M0/IB3YACh (DOPMYJION KUTAHCKOI TeopeMbl 00

OCTaTKax Jjisl YUCeJI, T. €. [PeJCTABUTh pelleHne cucreMbl & = a;( modm; )

(t=1,...,k) B BUje

k

x:ZaiMiNi (mod mymsy...my ) :

1=1

x =18 (mod 31)

1. < 2x=2(modb)
br =3 (mod 6);

(22 =14 (mod 29)
2. ¢ 3z =30 (mod 55)
| 22 =1 (mod 3);

;

x =26 (mod 37)
3. ¢ 22 =10 (mod 11)
3x =11 (mod 10 );

\

3x =8 (mod 13)
br =6 (mod 22)
7Tr =9 (mod 31);

2r =1 (mod 5)
4x =3 (mod 11)
3x =12 (mod 23);

20 =9 (mod 13)
b =0 (mod 7)
8r =9 (mod 15);



10.

11.

12.

13.

14.

{3:1:7(m0d 13)

r =3 (mod 20)
2e =1 (mod 9)
3x = —7 (mod T7);

bx =11 (mod 12)
2x =1 (mod 25)
3r =6 (mod 7);

3z = —11 (mod 50 )
20 =10 (mod T7)
4r =11 (mod 17);

3z =21 (mod 41)
bx = 30 (mod 63)
2¢ =2 (mod 17);

2 =3 (mod 5)
11z =6 (mod 7)
bx =7 (mod 11);

bx =4 (mod 17)
2 =3 (mod 19);

dr =4 (mod 5)
3x =0 (mod 7)
br = 13 (mod 23);

br =1 (mod 2)
9 =7 (mod 11)
2¢ = 3 (mod 23);
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15.

16.

17.

18.

19.

20.

21.

22.

7\

11z =0 (mod 3)
2x =4 (mod 13)
3z =7 (mod 19);

(

3r=1(modb5)
s =1 (mod4l)
| 22 =0 (mod 3);

(

r =2 (mod 3)
{ Tx =8 (mod 11)
| 32 =0 (mod 5);

=0 (mod 2)

2x =4 (mod 13)
S5z =0 (mod 11);

(32 =4 (mod 5)
S5r =0 (mod 14)
2x = 10 (mod 23);

\

(22 =0 (mod 5)

{ 3z =16 (mod 17)

| 52 =0 (mod 3);

;

3z =0 (mod 2)
4x = —1 (mod 13)
| 22 =4 (mod 5);

r=3(mod 11)
20 =4 (mod 5)
3xr =5 (mod 7);



2 =1 (mod 5)

23. ¢ 3z =1 (mod38) 27.
bx =6 (mod 21);
20 =3 (mod 7)
24. ¢ 3x =5 (mod11) 28.
=3 (mod 6);
3r =1 (mod 4)
25. 2 =1 (mod 5) 29.
10z =6 (mod 17 );
=17 (mod 10)
26. < 22=2 (mod 3) 30.
br =6 (mod 7);
3aganue 24

2¢ =9 (mod 5)
2 (mod 8)
3x =24 (mod T7);

20 =10 (mod 12)
3x =23 (mod 35)
6x =9 (mod 11);

(22 = —2 (mod 7)
3z =6 (mod 25)
| 5z = 11 (mod 13);

7\

(22 =2 (mod 19)
3x =12 (mod 23)
| =0 (mod6).

-

BreraucanTh 3HadeHne (pyHKIun Jiijiepa ot unciaa n € N :

1. n =3135; 11.
2. n =9061; 12.
3. n  =480T7; 13.
4. n =2275: 14.
5. n = 4235; 15.
6. n = 3800; 16.
7. n = 1098; 17.
8. n =10241; 18.
9. n = 2050; 19.
10. n = 1554; 20.

S 3 33333333

= 861;
= 2862;
= 6732;
= 3404;
= H270;
= 2431;
= 1771,
= 3335;
= 725;
= 1105;

66

21. n = 3795;
22. n = 399;
23. n =702,
24. n = 928;
25. n = 1870;
26. n = 4433;
27. n =T7315;
28. n = 1309;
29. n = 3390;
30. n = 455.



SagaHue 25

Beraucuth 3nadenue pynknun Médouyca ot uncia n € N :

1. n =1105; 11. n = 1554; 21. n = 455;
2. n =725 12. n = 2050; 22. n = 3390;
3. n = 3335; 13. n =10241; 23. n = 1309;
4. n =1771: 14. n =1098; 24. n = T7315;
5. n = 2431; 15. n = 3800; 25. n = 4433;
6. n = 5270; 16. n = 4235; 26. n = 1870;
7. n = 3404, 17. n = 2275; 27. n = 928;
8. n =6732; 18. n = 4807; 28. n = "702;
9. n = 2862; 19. n =9061; 29. n = 399;
10. n = 861; 20. n = 3135; 30. n = 3795.
Saganue 26

Haiitu mopsi/lok My IbTUILIMKATUBHON I'PYIIIBI KOJIbIa Z,. Onucarb CTpyK-
TYPY 3TOIl IPYIIIbL:

1. n =49; 11. n =98; 21. n = 578;
2. n =125 12. n =169; 22. n = 111;
3. n = 256; 13. n = 625; 23. n = 274;
4. n =281: 14. n = 214; 24. n =419;
5. n = 361; 15. n = 338; 25. n = 262;
6. n = 343; 16. n = 244, 26. n = 257;
7. n =521; 17. n = 355; 27. n = 302;
8. n =242; 18. n = 289; 28. n = 158;
9. n = 250; 19. n = 229; 29. n = 529;
10. n =162; 20. n = 526; 30. n = 300.
Saganue 27
Haiiti Bce npuMuTHBHBIE KOPHU 110 MOJIYJIIO 70
1. n 53; 5. n = 25; 9. n =37,
2. n =49; 6. n =41; 10. n =2T7;
3. n = 46; 7. n = 38; 11. n = 94;
4. n =43; 8. n =47, 12. n = 89;

67



13. n = 86; 19. n =T1; 25. n 34;

14. n = 83; 20. n =67, 26. n =81,

15. n = 82; 21. n = 26; 27. n = 58;

16. n =79; 22. n =29; 28. n =61;

17. n =T74; 23. n = 23; 29. n =62;

18. n =173; 24. n = 22; 30. n 31.
Saganue 28

Onucarhb CTPYKTYPY MYJIbTUILIMKATUBHON I'PYIIIBI KOJIbla Z,. Haiitn nops-
JIOK 3TOi1 rpynibl. HaltTu s/teMeHT MaKCUMabHOTO TIOPS/IKa B TPYIIIIE:

1. n =80; 11. n =065; 21. n 45,
2. n =TT, 12. n =63; 22. n = 40;
3. n =76 13. n = 60; 23. n = 39;
4. n =T8§; 14. n =57, 24. n = 36;
5. n = 175; 15. n = 56; 25. n = 33;
6. n =72 16. n = 55; 26. n = 35;
7. n =70 17. n = 52; 27. n = 30;
8. n =069; 18. n =51; 28. n = 28;
9. n =068; 19. n =48; 29. n = 24,
10. n = 66; 20. n =44; 30. n 42.
Saganue 29

ABysieTcs Jin YUCJIO N IICEBIOIPOCTHIM 110 ocHOBaHUIO a? OTBeT 000CHOBATD:

1. n=2819, a=2§; 11. n=121, a = 3;
2. n=1729, a =12; 12. n =143, a = 12;
3. n="730, a=09; 13. n =105, a = 2;
4. n=1099, a = 13; 14. n =217, a =2;
5. n =215, a=06; 15. n =121, a = 5;
6. n = 12805, a = 14; 16. n =323, a=18§;
7. n==614, a =1T7; 17. n =105, a = 13;
8. n=2325 a=18; 18. n =217, a = 3;
9. n=105, a=8§; 19. n="781, a=25;
10. n =217, a = 6; 20. n =25, a = 3;
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fBiasteTcs M YNUCIIO0 N CUIBHO IICEBAOIIPOCTBIM 110 OCHOBaHHIO @ 7 Orser

21.
22.
23.
24.
25.

n =63, a=_8; 26. n=2047, a = 2;

n =217, a = 5; 27. n=>511, a =2;

n = 1105, a = 2; 28. n=1729, a = 5;

n = 1023, a = 4; 29. n=172, a =T,

n=1729, a = 2; 30. n =215, a =06.
Saganue 30

000CHOBAT:
1. n="703, a = 4; 16. n =1105, a="T,
2. n =221, a = 174; 17. n =629, a = 154;
3. n =819, a=2; 18. n = 629, a = 149;
4. n=1261, a = 1225; 19. n =703, a="T,;
5. n =217, a = 149; 20. n = 325, a="1,
6. n=1073, a = 882; 21. n =817, a="T;
7. n=1025, a = 32; 22. n =221, a=21;
8. n = 559, a = 380; 23. n = 253, a = 3;
9. n =247, a = 159; 24. n = 629, a = 38;
10. n =817, a = T67; 25. n =527, a = 154;
11. n =451, a = 180; 26. n =121, a = 3;
12. n = 301, a = 80; 27. n =187, a = 3;
13. n = 325, a = 18; 28. n = 2047, a = 3;
14. n = 187, a = 186; 29. n =703, a = 16;
15. n =781, a = 9; 30. n = 253, a =
Saganue 31

Apnsiercst m qncsio n aucaom Kapwmaiikia? OTBer 060CHOBATD:

1 n = 1105; 6. n=1235; 11. n = 2821;
2. n=1023; 7.  n = 10585; 12. n =1955;
3. n=1729; 8. n = 3857; 13.  n =6601;
4 n = 1173; 9. n=29341; 14. n = 5083;
D.  n = 2465; 10.  n =4301; 15, n =62745;
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16. n = 7429, 21. n = 15841, 26. n =7T657;

17.  n = 46657, 22. n=1771, 27. n =63973;

18.  n =2639; 23. n =41041; 28.  n =4147;

19. n =8911; 24. n =11063; 29. n = T75361;

20. n = 4807; 25.  n = 52633; 30.  n =4991.
Samanue 32

Haitru nanbosbmmit obmmuit geanrens ducea a™ —1 n a” — 1

1. m=111, n=74, a=25;
2. m=143, n=44, a=3S8;
3. m=96, n=34, a=T;
4. m=148, n =96, a=11;
5. m=0507, n=78, a=1T,
6. m =606, n =486, a=3;
7. m=935, n=323, a=4;
8. m =444, n =492, a = 6;
9. m=2559, n=2806, a=09;
10. m =527, n =343, a=10;
11. m =110, n =95 a=13;
12. m =152, n =133, a=2;
13. m=161, n=98, a=3;
14. m=138, n=123, a=09;
15. m =510, n=2064, a=T,;
16. m =612, n =187, a=S_§;
17. m =938, n =245 a=25;
18. m =464, n =145, a=14;
19. m =561, n =253, a=13;
20. m =578, n =698, a=10;
2. m=1173, n =129, a=11;
22. m =669, n=171, a=>5;
23. m =333, n =267, a=06;
24. m =625, n =365, a=2_g;
25. m=804, n=0622, a=13;
26. m =726, n=2>513, a=7T,;
27. m =634, n =248, a=29;
28, m =779, n=738, a=3;
29. m =345, n =252, a=12;
30. m="737, n =209, a=06.
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3aganue 33

Haittn narypaabnoe qncio a + b, eciin a n b 3a/1aubl cTaHIaPTHBIMUA HAOO-
paMm OCTaTKOB OTHOCHUTEJILHO BEKTOpa OCcHOBaHuii 3 :

1.8=1{2,3,5,7}, a={1,2,23}, b5=1{0,0,2,6};
2.8=1{3,57,11}, a={1,2,24}, b=1{0,1,61};
3.8=1{2,3,7,13}, a={1,1,3,5}, b=1{0,2,07}:
4.8=1{3,57,13}, a={1,4,0,10}, b=1{1,3512};
5.8=1{2,511,13}, a={1,4,7,3}, b=1{1,210,9};
6. 3=1{3,511,13}, a={2,2,57}, b=1{1,296)}:
7.8=1{2,3,511}, a={1,0,0,6}, b=1{1137}
8. 3=1{2,57,13}, a={1,2,09}, b=1{1,469)};
0.3=1{2,57,11}, a={1,4,2,6}, b={1121}
10. 8 ={3,7,11,13}, a={1,4,4,1}, b=1{0,57,10};
11. 3=1{2,3,513}, a={1,2,2,12}, b={1,1,21};
12. 3=1{2,3,11,13}, a={1,1,6,2}, b=1{1,0,3,5};
13. 8 =1{5,7,11,13}, a={1,0,9,9}, b=1{253,8};
14. 8=1{2,7,11,13}, a={1,6,8,11}, b=1{1,0,3,11};
15. 8=1{2,3,7,11}, a={1,0,1,7}, b=1{1,0,27)}:
16. 3=1{2,3,57}, a={0,0,1,1}, b=1{1,1,05}:
17.8=1{3,57,11}, a={1,1,3,2}, b=1{114,3)};
18. 3=1{2,3,7,13}, a={0,1,6,1}, b=1{0,1,6,10};
19. 3=1{3,5,7,13}, a=1{0,0,3,12}, b={2,21,2}
20. 8=1{2,5,11,13}, a=1{1,3,2,4}, b=1{0,3,6,8}
21. 8={3,5,11,13}, a=1{1,3,6,7}, b={0,2,7,5}
22. 3 =1{2,3,5,11}, a={1,0,2,10}, b={1,14,4};
23.8=1{2,5,7,13}, a={1,3,6,7}, b=1{0,4,4,10};
24. 8=1{2,5,7,11}, a={1,1,25}, b={1,4,2,2}
25.8={3,7,11,13}, a=1{1,6,3,9}, b=1{21,10,2};
26. 8=1{2,3,5,13}, a=1{1,0,2,12}, b={1,1,3,4};
27. 8 =1{2,3,11,13}, a={1,1,9,12}, b={1,2,2,11};
28. 8=1{5,7,11,13}, a=1{4,6,9,5}, b=1{0,1,4,5}
29. 8=1{2,7,11,13}, a=1{1,4,6,3}, b={1,57,0}
30. 6=1{2,3,7,11}, a=1{0,2,0,1}, b={1,1,0,1}.
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Saganue 34

Haittn narypanbnoe ancyio a - b, ecoim a n b 3agaubl cTaHIapTHBIMI HAOO-

paMm OCTATKOB OTHOCHUTEJILHO BEKTOpa OCHOBaHuii 3 :

1. 8={2,3,7,11}, a={1,2,3,6}, b={1,221}
2.8=1{2,7,11,13}, a=1{1,5,10,1}, b=1{0,0,3,1}
3.8={57,11,13}, a=1{3,6,6,5}, b=1{0,0,2,9};
4.8=12,3,11,13}, a={1,1,3,12}, b={1,2,7,3};
5.8=1{2,3,5,13}, a=1{0,0,3,5}, b=1{0,2,4,1}
6. 8=1{3,7,11,13}, a=1{2,4,9,1}, b=1{253,8}
7.8=1{2,5711}, a=1{0,2,3,8}, b=1{1,3,6,2)}:
8. 8=1{2,57,13}, a=1{0,4,311}, b=1{0,2,512};
9.3=1{2,3,5,11}, a=1{1,0,0,4}, b=1{0,0,3,7}
10. B={3,5,11,13}, a=1{0,4,6,0}, b=1{0,1,7,12};
11. =1{2,5,11,13}, a={1,2,5,1}, b={1,2,6,4};
12. 3=1{3,5,7,13}, a=1{0,1,4,3}, b={1,3,6,0}%
13. 8=1{2,3,7,13}, a=1{0,1,2,3}, b={1,1,3,5}:
14. 8=1{3,57,11}, a=1{2,3,6,6}, b=1{2,1,4,0}:
15. 8=1{2,3,5,7}, a={1,1,0,4}, b={1,0,4,2}
16. 8=1{2,3,7,11}, a=1{1,0,0,10}, b={1,1,528}
17. 8={2,7,11,13}, a=1{0,1,1,0}, b={1,1,4,2}
18. 8={5,7,11,13}, a=1{2,6,9,6}, b=1{4,3,211};
19. 8={2,3,11,13}, a=1{0,0,2,11}, b={1,1,9,51}:
20. 8=1{2,3,5,13}, a={1,2,2,4}, b=1{0,1,2,9}:
21. #=1{3,7,11,13}, a={1,0,5,10}, b={1,2,4,11};
22. 8=1{2,5,7,11}, a=1{0,1,1,3}, b={1,1,0,10};
23. 8=1{2,5,7,13}, a={1,4,56}, b={1,1,62}
24. 8=1{2,3,5,11}, a=1{0,2,4,3}, b={1,1,4,8}
25. 8=1{3,5,11,13}, a={1,2,4,11}, b=1{0,3,4,9}
26. f={2,5,11,13}, a=1{0,2,10,6}, b=1{0,3,6,2};
27. 8=1{3,5,7,13}, a={1,1,6,11}, b={2,4,0,1}
28. #=1{2,3,7,13}, a={1,1,56}, b=1{0,1,0,2}
29. 8=1{3,5,7,11}, a={1,4,22}, b={0,2,51}
30. 6=1{2,3,57}, a=1{0,1,1,2}, b={1,2,1,4}.
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3aganue 35

He HaXodsd 4dHuCJia T, OIIPpEJC/INTL €I'0 3HaK, €CJIM OTHOCUTEC/JIbHO BEKTOPa OC-

HOBaHUil 8 eMy COOTBETCBYET JIaHHBIN CTaHIAPTHBIN HAOOP OCTATKOB:

NI I I e e e e e e
N —m O © 00 ~1 O Uk W RO

LW NN NN N NN
S © 0 NS TR W

© 0N o Ot W

B ={5,7.11.13.2},

B ={7,11,13,17,2},
B ={5,11,17,19,2},

B ={5,711.13.2},

B ={7,11,13,17,2},
3 ={5,11,17,19,2},

B ={5,7.11.13.2},

B ={7,11,13,17,2},
B ={5,11,17,19,2},

B ={5,7.11.13.2},

. B =1{7,11,13,17,2},
. B=1{511,17,19,2},
. B=1{511,13,19,2},

B ={5,7.11.13.2},

. B={7,11,13,17,2},
. B =1{511,17,19,2},

B ={5,7.11.13.2},

. B=1{7,11,13,17,2},
. B=1{511,17,19,2},
. B={5,7.11.13.2},

. B={7,11,13,17,2},
. B =1{511,17,19,2},
. B=1{5711.13.2},

B ={7,11,13,17,2},
. B=1{511,17,19,2},
. B=1{511,13,19,2},
3 ={5,13,17,19, 2},
. B =1{7,11,17,19,2},
. B=1{511,13,19,2},
. B={7,11,17,19,2},
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T =

r =

T =

T =

T =

T =

= (3,0,4,6,1);
= (4,8,10,14,1);
—(2,3,9,11,0);
=(0,1,4,2,1);
= (2,6,8,12,1);
= (0,3,8,6,1);
= (4,3,0,2,1);
= (6,9,7,3,0);
= (0,1,7,9,0);
(1,4,9,2,0);
= (0,8,12,3,0);
(1,10,4,2,1);
= (3,10,1,7,0);
(2,6,3,5,0);
= (3,8,1,9,1);
= (2,8,14,16,1);
=(0,1,4,2,1);
= (5,8,6,2,1);
(1,8,3,5,0);
— (0,4,1,3,0);
= (0,1,5,13,1);
= (0,9,3,1,0);
(1,0,10,8,1);
= (0,4,6,10,1);
= (3,5,4,0,0);
= (3,1,10,4,1);
(1,8,4,2,1);
= (2,6,12,14,1);
(1,8,2,3,1);
(1,3,9,11,0).



3aganue 36

st JaHHOrO JIMHEHTHOTO TeHepaTopa CPaBHEHUN T,11 = ax, + b (mod m)

HallTH NMHIEKC BXOXKAEHNA B IEPUOL, HIEPUOA 1N €0 JJIMHY IIPU Pa3/JIMYHbIX 3Ha-

IEHMAX TIEePBOTO JIEMEHTA Ty MOCIE0BATEILHOCTH { Ty }n>0 :

e e e i

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

© 0N ool N

a =3,
a=3,
a=2>,
a=2,
a=4,
a=0,
a=2,
a =6,
a=3,
a =3,
. a =9,
.a=4,
. a=06,
a=4,
.oa =3,
a = 2,
a=2,
a =3,
a=3,
a=2>,
a=4,
a=06,
a=3,
a=4,
a=3,
a =6,
a=3,
a=3,

b=1,
b=1,
b=1,
=1,
=1,
b=1,
b=1,
b=1,
bh=1,
=1,
=1,
b=1,
b=1,
b=1,
=1,
=1,
b=1,
b=1,
b=1,
bh=1,
b=1,
bh=1,
b=2,
b=1,
b=1,
=1,
=1,
=1,

m = 33,
m = 36,
m = 35,
m = 13,
m = 15,
m = 50,
m = 60,
m = T2,
m = 33,
m = 30,
m = 35,
m = 52,
m = 50,
m = 24,
m = 56,
m = 132,
m = 60,
m = 33,
m = 30,
m = 39,
m = 15,
m = 50,
m = 91,
m = 24,
m = 56,
m = 46,
m = 33,
m = 30,
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xo € {0,6};
xo € {0,2};
xo € {2,5};
xo € {1,12};
xo € {1, 3};
xo € {0, 3};
xo € {0,2};
xo € {0,6};
xo € {3,8};
xo € {3,5};
xo € {0, 8};
xo € {0,2};
xo € {2,4};
xo € {0,6};
xo € {0,2};
xo € {1,2};
xo € {4,5};
xo € {2,21};
xo € {8,10};
xo € {10,11};
xo € {5, 13};
xo € {5,6};
xo € {1,4};
xo € {3,9};
xo € {3,5};
xo € {0,2};
xo € {9,30};
xo € {11,15};



29. a=5, b=1, m=236, xy€ {1,2};
30 a=4, b=1, m=52, xy€{3,4}.
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