Jlncrok Ne8.1 Lenbie yncna — 1 02.2015

Onpegenenne 1. Ilycts a,b € Z, npuuém b # 0. Tosopsar, uro a deaumces wa b (nmm aro b deaum a), ecin
CYIIECTBYET TaKOe IEeJI0e YUCIO ¢, 9T0 a = bc. B sTOM ciydae TakzKe TOBODAT, 9TO @ KpamHo UHUCTy b;
qrcsIo b Ha3bIBAETCS OEAUMEAEM TUCTA @, & TUCIO0 ¢ HA3BIBAETCA “aCMHbLM OT JejeHns a Ha b.
O6osnauenue: a:b (a deaumes na b) wim b } a (b deaum a).

3amaua 1.1. Ilycts a,b € Z. dokaxure, 4ro eciau a b, To nmubo a = 0, mubo |a| > |b|.
Bagaua 1.2. Hokazkure, aro 5 He memurcsd Ha 7. [lepeducaure Bce menmrenn ducia .

Bamaua 1.3. Ilycts a,b, ¢ € Z. Jokaxure, 9T0 a) ecmma:cubic, 1o (a+b)ic
6) ecsm a:c u b — MPOU3BOJIBLHOE I€JI0e YUCII0, TO ab' ¢; B) ecyim a:bubic, 10 a’c.

3agaua 1.4. BepHo Jiu, 9TO JIIOOBIE IIEJIbIe YUC/Ia YAOBICTBOPAIOT CJICYIONUM CBOHCTBAM:
a) ecsm a JieuTed Ha ¢, a b He jnenutes Ha ¢, To (a + b) He jnemuTes Ha ¢;

0) eciu a gemurcs Ha b, a b He jeMTCA Ha ¢, TO @ HE JEJIUTCS Ha C;

B) ecsm ab JiesuTCs Ha c?, To a nenuTed Ha ¢ Wiu b nenmTed Ha c?

Bamaga 1.5°. a) [lokaxkure, 94T0 Ie10€e TUCII0 JEJUTCS Ha 4 TOrIa U TOJIBKO TOTJIA, KOTJIA JIBE ero MOCTIeT-
nue nudpbl 00Pa3yIoT YUCTI0, Jieidieecd Ha 4.
6) Cdopmynupyiite u jokazxKkuTe Npu3Haku JeauMoctu Ha 2, 5, 8, 10.

Bamaua 1.6°. Jlokaxkure, 9TO 11€J10€ IUCIIO JenTed Ha 3 (Ha 9) B TOM M TOJBKO B TOM CJIydae, KOrjia CyMMa
ero nudp genurcs Ha 3 (Ha 9).

Bagaua 1.7°. Jlokaxkure, 9TO MEJIOE YUCTO Uply_1 - .. 100 JAIUTCA Ha 11 ecim 1 TOJIBKO €CIi 3HAKOIepe-
MeHHasi cymMa ero 1mudp (ap — ay + ag —az + ... + (—1)"a,) geaurcsa wa 11.

Bagaua 1.8*. CdopmynupyiiTe n m0KaxKuTe NPU3HAK AEJIUMOCTH a) Ha T, 6) na 37.

Bamaga 1.9°. (Jeaenue ¢ ocmamxom) Ilycrs a,b € Z, npuuém b # 0. lokaxkure, 1aro
a) cymecTByioT ¢,r € Z takue, uro a =b-qg+r u 0 < r < |b[; 6) mapa 4uces ¢, T eJIUHCTBEHHA.
Eciu r # 0, TO 9UCI0 ¢ HA3BIBACTCA HENOAHBIM YACTNHbLM, T — OCMAMKOM OT JIeJeHus a Ha b.

Bamaua 1.10. Haiinure Herno/ibie 9acTHBIE U OCTATKHU OT Aejienns —7 ma b u 2015 ma 57.

Omnpenenenue 2. Ilycts a,b,m € Z, npuaém m # 0. ToBopsar, uro a u b cpasrumv, no modyaro m, ecjim
pasuocth (a — b) gemmres na m. Obosnadenue: a = b (mod m).

Bamaga 1.11. Ilycte a,b,m € Z, npuuém m # 0. Jokaxkure, aro a = b (mod m) Torma u TOJBKO TOI/A,
KOIJIa YNC/Ia @ U b IMEIOT OJMHAKOBBIC OCTATKH TP JCICHUN Ha, 1.

Bamaua 1.12. Ilycrs a, b, ¢, d, m,n € Z, npuaém m,n # 0. Jlokaxkure cjieyonime CBOMCTBA CpaBHEHMIA:
a) ecima =b (mod m) u ¢ =d (mod m), To (a+¢) = (b£d) (mod m);

6) ecm a =b (mod m) uc=d (mod m), 7o a-c=b-d (mod m);

B) e a =b (mod m), a k € N, 10 a* = V% (mod m);

r) eciir a =b (mod m-n), To a =b (mod m).

3amaga 1.13. Haiinure ocrarkn or genennst a) 22015 wa 3; 6) 37 ma 5; B) 57 wa7; 1) 70 ma 9.
3amaga 1.14. Ussecrno, uro x = 17 (mod 24). Kaxoii octaTok jgact x npu jejennn Ha 3, 4, 6 u 87

Bagaua 1.15. Kakoit octaTok MOXKeT J1aTh & IPHU JejeHun Ha 24, ecJu U3BeCTHO, UTO
a) x=3 (mod 8) u z =2 (mod 3); 6) =5 (mod 6) u z =1 (mod 4)7

Bamaua 1.16*. Jlokaxkure, 9T0 U3 JIOOBIX 7 [EJIBIX YUCET MOXKHO BBIOPATH HECKOJIBKO (BO3MOYKHO, TOJIBKO
OJIHO), CyMMa KOTODBIX JIEJIUTCS Ha 7.
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JlncTok Ne8.2 MHoroyneno — 1 02.2015

O6osznauennst: R[x] — MHOKeCTBO BCEX MHOTOUJIEHOB C JIeHCTBUTEIbHBIMEU Kodbdurmentamu, Z[z] — MHO-
JKECTBO BCEX MHOTOUJIEHOB ¢ TebiMu Koaddurmentamu, deg(f) — cremnenb MHOTOUYIeHA f.

Onpegenenne 3. Ilycrs f,g € Rz], npuuém g # 0. loopsr, aro f deaumcesa wa g (wiu aro g deaum f),
eCJTH CYIIeCTByeT Takoit MHOTro4UIeH h, uTo f = gh. B 3TOM cilydae MHOTOUIEH ¢ HA3BIBAETCS deAumenem
MHOTOYJIeHa f, a MHOTOUWIEH h HA3BIBACTCA “aACMHbLM OT JieeHusd f Ha ¢.

O6osznauenue: f:g (f deaumcs na g) nwau g ‘ f (g deaum f).

Bamaga 2.1. Ilycts f, g € Rlz]. Jokaxkure, aro ecau f g, o qubo f =0, mmbo deg(f) = deg(g).
Bagaga 2.2. /lokaxure, uto (22 — 1) ne genurcea na x3. Ilepeuncimre Bee JeauTen Muorodnena (r? —1).

Bamaga 2.3. Ilycts f, g, h € R[z]. Jokaxure, uaro a) ecim fihugih, o (f+g):h;
6) ecsm fih u g — NPOU3BOJILHBII MHOrOWIEH, TO fg ' h; B) ecoiu figu gih, 1o fih.

Bamaga 2.4. Bepro Jjin, 9410 JH0ObIE MHOTOWJIEHBI Y/IOBJIETBOPSIFOT CJIEJLYIOIUM CBOHCTBAM:
a) ecsm f menwmres Ha h, a g He mesnutcst Ha h, To (f + g) He menuTes Ha h;

6) ecsm [ nenures Ha g, a g He JenauTcs Ha h, To f He jenuTcs Ha h;

B) ecim fg nenures na h?, to f nenmres na h wiam g jemurcs Ha h?

Bamaga 2.5°. (Jeaenue ¢ ocmamxom) llycrs f, g € R[z], npuaém g # 0. lokaxkure, 1aro

a) cymecTByioT ¢,r € R[x] takue, uro f =g -q+r uaubo r = 0, mmbo deg(r) < deg(g);

6) napa MHOIOWIEHOB ¢, T €JMHCTBEHHA.

Ecim r # 0, T0 MHOTOYWIEH ¢ HA3BIBACTCS HENOAHDIM YACTIHVLM, T — OCMAMKOM OT JejeHus [ Ha g.

Sagada 2.6. Haitnnre Henosnble 9acTHBIC U OCTATKA OT JICJICHUS a) 10305 ma 102;
6) %+ 322+ 5 na 2% + 2; B) 21+ 322 +5na 22 + 1+ 2; r) 2t + 322 +5naz—1;
n) 2+ 322 +5nax—c rae c€R.

Onpegenenne 4. Ilycrs f, g, h € Rlz|, npuaém h # 0. Toopsar, uro f u g cpasrumov. no modyao h, ecin
pasnoctb (f — g) aemures Ha h. O6osnavenue: f = g (mod h).

3amaqa 2.7. Ilycte f,g,h € Rz], npuuém h # 0. Hokaxkure, aro f = ¢g (mod h) Torma u TOJBKO TOI/IA,
KOoTI'Ta MHOTI'OYJICHBbI f n g UMCIOT O/IMHaKOBbI€ OCTAaTKU IIPpU JACJICHUU Ha h

Bamaua 2.8. Ilycts f1, g1, f2, g2, h, s € R[z], npuuém h, s # 0. Jokazkure ciiejyiomniue CBOfCTBA CpABHEHWIA:
a) ecimn fi = g1 (mod h) m fo = go (mod h), To (fi + f2) = (g1 = g2) (mod h);

6) ccm fi = g1 (mod h) u fy = go (mod h), o (f1- f2) = (g1-g2) (mod h);

B) eciu fi =g (mod h), a k €N, to ff = gf (mod h);

r) ecm f1 =¢g; (mod h-s), o fi = g1 (mod h).

Bamaua 2.9. Ussectno, uro f(r) = z* (mod (2! — 23)). Kakoit ocrarok nact z npu genenun Ha (r — 1),
z, (22 —x) u 237

Bamaua 2.10. Kaxoii octaTok mMoxker farh f(x) npu genennn Ha (z* — %), ecu usBectHo, 1TO

a) f(z) =2? (mod 2°) u f(z) =1 (mod (v—1)); 6) f(z) =2 (mod (2°—x)) u f(r) =0 (mod 2?)?

Bamaua 2.11°. (Teopema Besy) Ilycrs f € R[z], ¢ € R. Jokaxkure, 910
a) 0CTATOK OT JIeJICHHsI MHOTOUYJIeHa [ Ha JBYWIEH (T — ¢) paBeH 3HadYeHuIO f(c) MHOrOUYIeHa B TOUKE C;
6) muorowien f jenuTes Ha JABYWIEH (T — ¢) TOTJa U TOJBKO Torya, Korga f(c) = 0.

Bamaua 2.12*. Copmysupyiite u JokaKuTe npusHak jeaumoctn  a) Ha (z°—1);  6) wa (22 +x+1).
Bamaua 2.13. JIokazkure, 4TO YMCIIO PA3JIMYHBIX KOPHEHl HEHYJIEBOrO MHOIOUJIeHa He GoJiee ero CTerneHu.
Bamaua 2.14. Ilycrs f € Z[z], m,n € Z. Jokaxkure, ato qucao f(m) — f(n) geanres wa 9uciao m — n.

Bamaga 2.15. B soipaxenuu (z° — 621 + 522 + 1)?°'° packpbuim ckobku u npusean nogobusle. Haiigure:
a) koapdurment npu ¥ (cBOGOHBI UIeH); 6) cymmy Beex KO3 DUIHEHTOB;
B)* cymmy KOI(DhUIMEHTOB IPU YETHBIX CTEMEHAX TTOJIYIUBIIErOCs BbIPaXKeHHsI.
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