e-mail:

melnikov@k66.ru,
melnikov@r66.ru

CaiThI:
http://melnikov.k66.ru,
http://melnikov.web.ur.ru

MunncrepcrBo obpaszoBanus n Hayku PO
VYpasabcKuii rocy/lapCTBEHHBINT SKOHOMUYECKUT YHUBEPCUTET

@&

[O. B. Menbuukon

Ilone. Pacmmpenns moJieit

Pasznes a/1eKTpOHHOTO yYeOHUKA
JIJISI COIIPOBOZKJIEHUS JIEKITNT

H30. 4-e, ucnp. u don.

ExarepunOypr

2012



I. Omnpeaenenne rpynnel 5

II. Omnpenenenue moJist 7
II.1. Tlpumepsnl mogeit . . . . . . . . . . . . . . ... ..... 11
[1.2. Teopema 00 ymHOXNKEHNUU Ha HYJb B IIOJIE . . . . . . . . . 44
[[.3. Teopema o jleUTeNdX HYJIA B OJIE . . . . . . . . . . . . D7
[[.4. XapaKTepucTUuKa MOJT . . . . . . « o o v oo 60
[I.5. Kpurepnit XapaKTepucTUKA TOJAST . . . . . . . . . . . . . 71
[1.6. Teopema o 1pocToTe HEHYJIEBON XapaKTEPUCTUKH 110 . . 87
[1.7. TeopemMa 0 NIMKJINIHOCTH MYJILTUILINKATUBHON TPYIIIILI T10-

ag lamya .« ..o 95

III. Pacmupenus noJieii 106

[1I.1.

Teopema o HajIOE, KaK JUHEHHOM IpocTpaHcTBe . . . . 108



[11.2.  Anrebpanmdeckne n TpaHCIEeH/IEHTHBIE PACIINPEHNs
[I1.3. Kpurepnit anredpanaHocT 3jgeMeHTa . . . . . . . . . .
[I1.4. Teopema 0 CTENEHAX . . . . . . . . . . . v v v v v .
[I1.5. Kpurepuit KoHEUHOCTH pacHIUPEHUs O . . . . . . . .
[I1.6. CneacrBue 00 anredpanIHOCTH KOHEIHOTO PACIIIPEHUS
150352
[I1.7. ChejcrBue 0 HOPsLAKE IPOCTONO KOHEYHOT'O 110JIsI
[I1.8. CneacrBue o mopsiike KOHEYHOIO HOJA . . . . . . . . . .
[11.9. Teopema o cTemenn MHorodsena Jjs KOHETHOIO PACIHIN-

IV. Ilojie 9acTHBIX EJIOCTHOI'O KOJIbIIA
IV.1. Onepanuu KoJblla YaCTHBIX . . . . . . . . o v v oo .
IV.2. JlemMa 0 KOHT'PYEHIINN KOJbIA YaCTHBIX . . . . . . . . . .
IV.3. Teopema 0 1oJI€ JACTHBIX . . . . . « « v v v v oo o
IV.4. Oupejienienne moJist 9aCTHBIX . . . . . . o oo v o o



V. Paciupenune 110Jisi ¢ IOMOIIbIO KOJIbIla MHOTOYJIEHOB 182

V.1. Teopema 0 KOHIPYEHINAX KOJEIL . . . . . . . . . . . . . .. 183
V.2. @aKTOP-KOJBIIO MO UICATY . . . . v v v oo e 229
V.3. Teopema o romomopdusmax moyaeir . . . . . . . . . . . .. 230
V.4. Teopema 00 njeasax KoJblla MHOTOUYIECHOB . . . . . . . . . 232

V.5. Teopema 0 pacimmpeHnn 1MoJid KakK (paKTop-KOJIbIE KOJIbIIa
MHOTOUJIEHOB . .« © v v v v o e e e e e e e e e 240



I. Omnpeaenenne rpynnel

Omnpenenenne 1. Ynusepcarvnas aneeopa (G, {*,e}) mnasvieaemcs
rpynnoii, ecau deymecmmnas onepavus x u aremenm e uz G ydos.ie-
MBOPAIOM. CACOYIOULUM TPEM YCAOBUAM (AKCUOMAM 2PYNNDL):

Gl. (xxy)*z=x* (y* 2) (accoyuamusnocms);

G2. /laa  awbo20 anemerma g uz G cnpagedauso  coommowerue
gxe=ex*xg=g (Haruvue HedmpaibHo20 INEMEHMA,);

G3. Jaa mobozo anemenma g us G natidemes maxoti aremenm g, 4mo
g * g = e (naruvue obpammozo aremenma,).

Oaemenm g nasvieaemcs OOGPaATHBIM k (.
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Omnpenenenne 1. Ynusepcarvnas aneeopa (G, {*,e}) mnasvieaemcs
rpynnoii, ecau deymecmmnas onepavus x u aremenm e uz G ydos.ie-
MBOPAIOM. CACOYIOULUM TPEM YCAOBUAM (AKCUOMAM 2PYNNDL):

Gl. (xxy)*z=x* (y* 2) (accoyuamusnocms);

G2. /laa  awbo20 anemerma g uz G cnpagedauso  coommowerue
gxe=ex*xg=g (Haruvue HedmpaibHo20 INEMEHMA,);

G3. Jaa mobozo anemenma g us G natidemes maxoti aremenm g, 4mo
g * g = e (naruvue obpammozo aremenma,).

Oaemenm g nasvieaemcs OOGPaATHBIM k (.

Onpenenenne 2. I'pynna G nasvisaemcs abeaeBon u.au KOMMYTa-
TUBHOWM, €CAU BUNOAMACNCA MONCOECTNBO T * Y = Y * T OAA NI00IT
x,y € G.



II. Omnpeaenenne moJist
Axcuomot epynnot: G1) (zxy) * 2z =z % (y * 2);
G2) gxe=ex*xg=g; G3)gxg =e.

Onpenenenne 3. lloaemM nasvisaemes maxas YHUBEPCAALHAA AN2E0DG
¢ nocumenem P u cuenamypoti {+, *,0, 1}, wmo evnoamnaomes caedyio-
WUE GKCUOMDL:

F1. (P,{+,0}) — abenaesa epynna (addumusHas zpynna nois);

F2. (P\{0},{x,1}) — abeaesa epynna (mMyasvmunauramus-
HASL 2DYNNA NOAA);

F3. dasa mobwx x,y, 2z us P evnoanaemes pasencmeo x * (y + z) = x * y +
(Qucmpubymusrocmy ).



II. Omnpeaenenne moJist

Axcuomot epynnot: G1) (zxy) * 2z =z % (y * 2);
G2) gxe=ex*xg=g; G3)gxg =e.

Ilone: F1) (P, {+,0}) — (abesneBa) a/yinTuBHAS TPYTIIIA TOJIS;
F2) (P\ {0}, {*,1}) — (abeseBa) My IbTUILIUKATHBHAS TPYIIIA OJIS;
F3) v (y+2) =2y + 2%z (AucTpubyTHBHOCTD ).

Kax pazobparbcs ¢ TeM, 4TO Takoe 1oJie’
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II. Omnpeaenenne moJist

Axcuomot epynnot: G1) (zxy) * 2z =z % (y * 2);
G2) gxe=ex*xg=g; G3)gxg =e.

Ilone: F1) (P, {+,0}) — (abesneBa) a/yinTuBHAS TPYTIIIA TOJIS;
F2) (P\ {0}, {*,1}) — (abeseBa) My IbTUILIUKATHBHAS TPYIIIA OJIS;
F3) v (y+2) =2y + 2%z (AucTpubyTHBHOCTD ).

Ecth nBa cTamjiapTHbIX criocoba:  U3ydeHne onpe/eaeHns (MoTyaeHne
CJICJICTBUIT) 1
PACCMOTPEHHE JIOCTATOTHO GOJIBIIIONO THC/Ia TPIMEPOB.



I1.1. TIIpumepsl noJeii
Asnrebpa (Q, {+,-,0,1}) siBsiercs moJjieM U Ha3bIBAETCS MOJIEM Pa-
IINOHAIbHBIX YKCEJI.

ParmoHaJIbHBIM 9HCJIOM Ha3bIBACTCS YUCIIO, NIPEJCTABUMOE B BUJIE
m
n’
— HaTypajbHoe unciio, 1o ectb n € N = {1;2;3;...}. Huxke Oyger npu-

rjge m — 1ejoe dncio, 1o ectb m € 7, = {0;—1;1;-2;2;...}, u n

BeJleHa, IIPOIeypa, ¢ MOMOIILIO KOTOPOi OCYIIECTBIsIeTCs (popMaIbHOe
IIOCTPOEHNE 110/ pallMOHAJbHBIX YHUCe/I, KaK 110J1s YACTHBIX KOJIbIa Iie-
JIBIX YHCEeI.
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ParmoHaJIbHBIM 9HCJIOM Ha3bIBACTCS YUCIIO, NIPEJCTABUMOE B BUJIE
m
n’
— HaTypajbHoe unciio, 1o ectb n € N = {1;2;3;...}. Huxke Oyger npu-

rjge m — 1ejoe dncio, 1o ectb m € 7, = {0;—1;1;-2;2;...}, u n

BeJleHa, IIPOIeypa, ¢ MOMOIILIO KOTOPOi OCYIIECTBIsIeTCs (popMaIbHOe
IIOCTPOEHNE 110/ pallMOHAJbHBIX YHUCe/I, KaK 110J1s YACTHBIX KOJIbIa Iie-
JIBIX YHCEeI.

Anreopa (R, {+,-,0,1}) saBagercs mojieM u HA3BIBACTCs MOJIEM 1€~
CTBUTEIbHBIX YMCET.



I1.1. TIIpumepsl noJeii
Kaxkwue ere mpuMepsbl 1oJieil cjiejlyeT paccMOTPETh B MIEPBYIO 0depe/ib’
ITokazaTh cnmcok 6a30BBIX MCCJIEAOBATEILCKIX CTPATEruii?
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I1.1. TIIpumepsl noJeii
Kaxkue ere npumMeps 1oJieit cjiegyer paccMOTpPeThb B IIEPBYIO o4epe/ib?
ITokazaTh cnmcok 6a30BBIX MCCJIEAOBATEILCKIX CTPATEruii?
EcTecTBeHHO NPUMEHUTH CTPATETNIO MPUOPUTETHOTO M3YUEHNA <«IKC-
TpeMaJIbHBIX» cUTyaluii. Kakme XapaKTepuCcTUKU MOXKHO COIIOCTaBUTH
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B nepBy1o ouepenn, JJIg KOHETHOTO TOJS, — KOAUYECTNEBO IAEMEHMOS.
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I1.1. TIIpumepsl noJeii
Kakwe ermie mpumMepst moJiei ¢/iefyer paccMOTPETh B MEPBYIO 09epe/ib !
ITokazaTh cnmcok 6a30BBIX MCCJIEAOBATEILCKIX CTPATEruii?
EcTecTBeHHO TPUMEHHUTH CTPATErHiO MPUOPUTETHOIO M3YUEHUS «IKC-
TpeMaJIbHBIX» cuTyaluil. Kakne XapakTepucTuku MOXKHO CONOCTABHTH
OJTI0”!
B nepByto ouepeib, /it KOHETHOTO HOJIS, — KOAUYECTNEO IAEMEHMOG,
[TosTomy ciiejiyeT MOCMOTPETH YCTPOWCTBO MOJIST U3 MUHUMAJBLHOTO
quc/Ia 9/1eMeHToB. KakoBo 910 1o’
Ilone: F1) (P, {+,0}) — (abeneBa) ajinTuBHas TpyIIia MoJIs;
F2) (P\{0},{*,1}) — (abeneBa) My/IbTUILIUKATHBHAS TPYIITTA TTOJIS;
F3) x % (y+ 2) = x %y + = * 2z (uCTPUOYTUBHOCTS ).



I1.1. TIIpumepsl noJeii
Kakue erre npuMepbl 110J1eii Cj1e/lyeT pacCMOTPETh B MEPBYI0 0Uepe i’
ITokazaTh cnmcok 6a30BBIX MCCJIEAOBATEILCKIX CTPATEruii?
EcTecTBeHHO NMPUMEHUTH CTPATErHi0 MPUOPUTETHOTO M3YUEHUS <«IKC-
TpeMaJIbHbIX» cuTyanuii. Kakme XapakTepuCTHKA MOXKHO COIMOCTABUTE
OJTI0”!
B nepByto odepe/ib, st KOHETHOTO TOJIST, — KOAUUECTNEO INEMEHIOB.
SlcHO, 9TO B 10JI€ HE MeHbINe JIBYX 3JIEeMEHTOB, TaK KaK B MYJIbTUILIH-
KATUBHOM I'PYIIIIE €CTh XOTsI ObI OJINH 3JIEMEHT (€ IMHIUIHBII).
Ilone: F1) (P, {+,0}) — (abeneBa) ajinTuBHas TpyIIia MoJIs;
F2) (P\{0},{x,1}) — (abeneBa) MyIbTUILIUKATHBHAST TPYIITIA TOJIS;
F3) x % (y+ 2) = x %y + = * 2z (uCTPUOYTUBHOCTS ).



I1.1. TIIpumepsl noJeii

[TocTpoum noste u3 JiByx ssieMenToB. Obo3naduum depes () HyJsIeBoii dJ1e-
MEHT TI0JIA, W Yepe3 1 — eJMHUIHBIH 9JIeMeHT, T.e. eJINHUIHBIN S/IeMeHT
MYJIBTHIINKATABHON TPYIIIBI TOJIS.
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I1.1. TIIpumepsl noJeii

[TocTponm 1oJ1e U3 JIBYX 3/IEMEHTOB.

Cunoxenne ¢ 0 #He wMeHser sjgeMeHToB, nodtomy 0-+0=0,
0O+1=1=14+0. Yemy paBuo 1+ 17

Tak Kak OTHOCHTEJILHO CJIOYKEHHUs 10JIe eCTh I'PyIiia, TO y 1 JI0/IZKeH
ObITh 0OpaTHbIil 37ement. 14 (—1) = 0. Ho (—1) — 970 3/emMenT 1moJis,
.. 910 J16o 0, snbo 1. Buaqawur, (—1) = 1.



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxkenne ¢ 0  He MeHseT sjeMeHToB, 103ToMy 0+ 0 =0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Kax-To He Tak ObL10 B 1IepBOM Kjlacce )



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxkenne ¢ 0  He MeHseT sjeMeHToB, 103ToMy 0+ 0 =0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkenunem. flcao, uro 1% 1 = 1, Tak Kak



I1.1. TIIpumepsl noJeii

[TocTponm 10J1e M3 ABYX 9JIEMEHTOB.

Cunoxkenne ¢ 0  He MeHseT sjeMeHToB, 103ToMy 0+ 0 =0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkenuem. fcuo, uro 1% 1 =1, Tak kak 1 — Heil-
TPaJILHBIN 9JIEMEHT € TPYIIIIbI.

Axcuomst epynnu:  Gl) (xxy) 2z = x * (y * 2);
G2) gxe=ecx*xg=g; G3)gxg =e.
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[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxkenne ¢ 0  He MeHseT sjeMeHToB, 103ToMy 0+ 0 =0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkenunem. Mmeem 1% 1 = 1. Hemy pasno 1 % 07
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04+1=1=14+0. Iloayummu, uto 1 +1=0.
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ctBo () KaK HEfTPAILHOIO 9JIEMEHTA IPYIIIBI, ¢ YMHOKEHUEM CBI3bIBAET
TOJILKO OJIHO CBOIICTBO.

Ione: F1) (P, {+,0}) — (abeneBa) ainTuBHAS TPYIIIIA MOJIS;

F2) (P\ {0}, {x,1}) — (abesneBa) My bTHILTUKATHBHAS PYIIIA OJIS;
F3) % (y+2) =x %y + 2 * 2 (AucTpubyTUBHOCTD ).
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04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkennem. Mveem 1 x 1 = 1. Hemy papno 1 *x 07 Csoii-
cTBO () Kak HEHTPaJLHOTO 9JIeMEHTa IPYIIIhl, ¢ YMHOYKEHUEM CBA3LIBACT
TOJIBKO OJIHO CcBOiicTBO F3.

Ione: F1) (P, {+,0}) — (abeneBa) ainTuBHAS TPYIIIIA MOJIS;

F2) (P\ {0}, {x,1}) — (abesneBa) My bTHILTUKATHBHAS PYIIIA OJIS;
F3) z % (y+ 2) = x %y + = % 2z (qucTpUOY TUBHOCTS ).

lx1=1%x(140)=1%x1+1%0
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[TocTpoum 1noJjie 13 JIBYX 3JIEMEHTOB.

Cunoxenne ¢ 0 #He wMeHser sjgeMeHToB, nodtomy 0-+0=0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkennem. Mveem 1 x 1 = 1. Hemy papno 1 *x 07 Csoii-
cTBO () Kak HEHTPaJLHOTO 9JIeMEHTa IPYIIIhl, ¢ YMHOYKEHUEM CBA3LIBACT
TOJIBKO OJIHO CcBOiicTBO F3.

Ione: F1) (P, {+,0}) — (abeneBa) ainTuBHAS TPYIIIIA MOJIS;

F2) (P\ {0}, {x,1}) — (abesneBa) My bTHILTUKATHBHAS PYIIIA OJIS;
F3) z % (y+ 2) = x %y + = % 2z (qucTpUOY TUBHOCTS ).

l=1%x1=1%(1+40)=1%1+1x%0.
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04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkennem. Mveem 1 x 1 = 1. Hemy papno 1 *x 07 Csoii-
cTBO () Kak HEHTPaJLHOTO 9JIeMEHTa IPYIIIhl, ¢ YMHOYKEHUEM CBA3LIBACT
TOJIBKO OJIHO CcBOiicTBO F3.

Ione: F1) (P, {+,0}) — (abeneBa) ainTuBHAS TPYIIIIA MOJIS;

F2) (P\ {0}, {x,1}) — (abesneBa) My bTHILTUKATHBHAS PYIIIA OJIS;
F3) z % (y+ 2) = x %y + = % 2z (qucTpUOY TUBHOCTS ).

l=1%1=1%x(140)=1%x1+1%«0=1+1x%0.3naunt, 1 =1+ 1x%0.



I1.1. TIIpumepsl noJeii

[TocTpoum 1noJjie 13 JIBYX 3JIEMEHTOB.

Cunoxenne ¢ 0 #He wMeHser sjgeMeHToB, nodtomy 0-+0=0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkennem. Mveem 1 x 1 = 1. Hemy papno 1 *x 07 Csoii-
cTBO () Kak HEHTPaJLHOTO 9JIeMEHTa IPYIIIhl, ¢ YMHOYKEHUEM CBA3LIBACT
TOJIBKO OJIHO CcBOiicTBO F3.

Ione: F1) (P, {+,0}) — (abeneBa) ainTuBHAS TPYIIIIA MOJIS;

F2) (P\ {0}, {x,1}) — (abesneBa) My bTHILTUKATHBHAS PYIIIA OJIS;
F3) z % (y+ 2) = x %y + = % 2z (qucTpUOY TUBHOCTS ).

l=1%1=1%x(140)=1%x1+1%«0=1+1x%0.3naunt, 1 =1+ 1x%0.

ITo kpurepuio neitTpanbHoro 3ementa 1% 0 = 0.



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxenne ¢ 0 #He wMeHser sjgeMeHToB, nodtomy 0-+0=0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymaoxkennem. Mmeem 1x1 =1, 1x0=0=0x*1. Ye-
My pasHO 0 * 07



I1.1. TIIpumepsl noJeii
[TocTpoum 1osie 13 JIBYX 9J1€MEHTOB.
Cinoxkenne ¢ (0 He MeHsSeT 93JEMEHTOB,
04+1=1=14+0. Iloayummu, uto 1 +1=0.
Pazbepemcs ¢ ymuoxkennem. Umeem 1% 1 =1,
My pasHO 0 * 07

0x0=0%(1+1)=0%x14+0x1=0+0=0.

nostomy 040 =0,

1%x0=0=0%1. Ye-



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxenne ¢ 0 #He wMeHser sjgeMeHToB, nodtomy 0-+0=0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymaoxkennem. Mmeem 1x1 =1, 1x0=0=0x*1. Ye-
My pasHO 0 * 07

0x0=0%(14+1)=0%x14+0%x1=0+0=0. 3unauur, 0 %0 = 0.



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxenne ¢ 0 #He wMeHser sjgeMeHToB, nodtomy 0-+0=0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkenmem. HWmeem 1x1=1 1x0=0=0x%1,
0*x0=0.

Ypa? )



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxkenne ¢ 0  He MeHseT sjeMeHToB, 103ToMy 0+ 0 =0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkenmem. HWmeem 1x1=1 1x0=0=0x%1,
0*x0=0.

Ypa?

Hao oneparuu 3aJ1aTh cTanjapTHBIM 00pa3oM!



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxkenne ¢ 0  He MeHseT sjeMeHToB, 103ToMy 0+ 0 =0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkenmem. HWmeem 1x1=1 1x0=0=0x%1,
0*x0=0.

Ypa?

Hao oneparuu 3aJ1aTh cTanjapTHBIM 00pa3oM!

Onepanusg — 510 pyHknusa. CraHJapTHBIMU SIBIAIOTCS CJIEIYIONINE
CIIOCOODI ee 3aJIaHud:



I1.1. TIIpumepsl noJeii

[TocTpoum mnoJjie 13 JIBYyX 3JIEMEHTOB.

Cunoxkenne ¢ 0  He MeHseT sjeMeHToB, 103ToMy 0+ 0 =0,
04+1=1=14+0. Iloayummu, uto 1 +1=0.

Pazbepemcst ¢ ymuoxkenmem. HWmeem 1x1=1 1x0=0=0x%1,
0*x0=0.

Ypa?

Hao oneparuu 3aJ1aTh cTanjapTHBIM 00pa3oM!

Onepanusg — 510 pyHknusa. CraHJapTHBIMU SIBIAIOTCS CJIEIYIONINE
CIIOCOODI ee 3aJIaHud:
dopmynoit, TpaduxkoMm, TabIHIE.

Kaxkoit criocod onTumasie Jijisl HaIlero ciaydas?



I1.1. TIIpumepsl noJeii
[Tosiem siBisiercst anrebpa GF(2) = ({0; 1}, {+,-,0,1}), rje bunapabie
olepannun +, - 3aJaHbl CIeyonmMu TadunaMn Kasm:

r+y -y
y\z |0 1 y\z |0 1

0 [0 1] 00

1 {10 1 101

DTO 110JIe UMeeT HANMeHbIllee YUC/I0 9JIEMEHTOB B HOCUTE/IE.



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

[Tepeiinem K Apyromy crocody u3ydeHUsi MOJisd — MOJYUECHUIO CJIeI-
cTBUil U3 akcuoM (JielyKTHBHBIH c110co0). OJIHY Teopemy Mbl yrKe JTOKa-
3aJi, Korjia crpomin noje GF(2).



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

JloKa3aTeabCTBO.



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

Hoka3zaTeabcTBO. T + x *x 0 =



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

JlokazaredbCcTBO. * +x x0 =z x 1 +x %0 =



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenabctBo. z +r+x0=x*x1+xx0=x*x(1+0) =



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HHokazarenbctBo. z + r+x0=xx1+xx0=xx(1+0)=xx*x1=



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenbctBo. z +r+x0=x*x1+xx0=xx(1+0)=x*x1=1x.



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenbctBo. z +r+x0=x*x1+xx0=xx(1+0)=x*x1=1x.

[To kpurepnio HeilTpaabIoro JeMeHTa, TPUMEHEHHOMY K aIIUTUBHOMN
IpYIIIE T0JId, MoJIydaeM 3aK/rodenue TeopeMbl: T * 0 = 0.

MoxkHo nnaue:



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenbctBo. z +r+x0=x*x1+xx0=xx(1+0)=x*x1=1x.
Mozkno nnave: x +rx0 =2 =



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenbctBo. z +r+x0=x*x1+xx0=xx(1+0)=x*x1=1x.
Moxno nnave: z+zx0=2 = (—z)+x+x*x0=(—x)+x



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenbctBo. z +r+x0=x*x1+xx0=xx(1+0)=x*x1=1x.

Moxno nnave: z+zx0 =2 = (—z)+x+r*x0=(—x)+x
N —

N—
0 0



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenbctBo. z +r+x0=x*x1+xx0=xx(1+0)=x*x1=1x.
Moxno nnave: z+zx0=2 = (—z)+zx+r*x0=(—2x)+2x =
N——— ———

0 0
= 0+2z+x0=0 =



I1.2. Teopema 00 yMHOXKeHUN Ha HYJIb B II0JIE

Teopema 1 (06 ymuoxenun ua nyas s none). Jlaa moboeo x us P umeem
mecmo pasercmeo x x 0 = 0.

HokazarenbctBo. z +r+x0=x*x1+xx0=xx(1+0)=x*x1=1x.
Moxno nnave: z+zx0=2 = (—z)+zx+r*x0=(—2x)+2x =
N——— ———

0 0
= 0+2x0=0 = xx0=0, TeopeMa JoKa3aHa.



I1.3. Teopema o nenuTesigx HyJd B HOJIe

TeopeMa 2 (0 JIeJINTeNIsIX HYJIsSI B [OJIe). ,ZZJLﬂ A00BLT  INEMEHMOB T,y < P
umeem T x y = 0 mozda u moavko moeda, xo2da x = 0 uau y = 0.

Jloka3aTeabCTBO.

Ilone: F1) (P, {+,0}) — (abeneBa) ajjnTuBHas rpyIiia moJs;
F2) (P\{0},{x,1}) — (abeneBa) My IbTHILIUKATHBHAS TPYIITTA TTOJIS;
F3) x % (y+ 2) = x %y + = * 2z (UCTPUOYTUBHOCTD ).



I1.3. Teopema o nenuTesigx HyJd B HOJIe

TeopeMa 2 (0 JIeJINTeNIsIX HYJIsSI B [OJIe). ﬂﬂﬂ A00BLT  INEMEHMOB T,y < P
umeem T x y = 0 mozda u moavko moeda, xo2da x = 0 uau y = 0.

JlokazaTeabcTBO HeobxoammocTu. OT mnporusHOro. Ecim Obl
x # 0 # 1y, TO 3JIEMEHT X * ¥y HIpUHAJJICKaT Obl MYJILTUILIMKATHBHOI
rpyIIe I0Jisi, HOCUTEb KOTOPOH He COJEPyKUT HYJIST 10JIsI, IPOTHBOPE-
qie.

Ilone: F1) (P {+,0}) — (abenesa) ajyiuTuBHas IPYTIIa HOJIS;
F2) (P\ {0}, {x,1}) — (abesneBa) My bTHILTUKATHBHAS IPYIIIA OJIs;
F3) x % (y+ 2) = x %y + = * 2z (quCTPUOYTUBHOCTS ).



I1.3. Teopema o nenuTesigx HyJd B HOJIe

TeopeMa 2 (0 JIeJINTENISAX HYJIs B IOJIE). ﬂﬂﬂ A00BLT  INEMEHMOB T,y < P
umeem T x y = 0 mozda u moavko moeda, xo2da x = 0 uau y = 0.

JlocTaTOYHOCTD cjejyeT n3 TeopeMbl 00 YMHOXKEHUN Ha HYJIb B
ToJIe.

Ilone: F1) (P, {+,0}) — (abeneBa) ajjnTuBHas rpyIiia moJs;
F2) (P\{0},{x,1}) — (abeneBa) My IbTHILIMKATHBHAS TPYIITTA TTOJIS;
F3) x % (y+ 2) = x %y + = * 2z (UCTPUOYTUBHOCTD ).



I1.4. XapakrepucTtuka IoJis
Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
0oJiee MHTEPECHBIMU?



I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
6osiee naTepecHbiMu? [IpuMeHnM cTpaTeruto moncka anajgornn. Haubosee
N3yIeHHBIMI HAMU SIBJISIIOTCS T10JI€ palllOHaJbLHBIX W 110JIe JIeHCTBUTE b-
HbIX 4dKces. Haunbnasock Bce ¢ HATypaabHBIX dncesi. Onepalins yMHOXKe-
HUS BBOJIMJIACh KaK KpaTHOE CJIOZKEHNe:

n+n+...+n=m-n.
m ciiaraeMbIX




I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
6osiee naTepecHbiMu? [IpuMeHnM cTpaTeruto moncka anajgornn. Haubosee
N3yIeHHBIMI HAMU SIBJISIIOTCS T10JI€ palllOHaJbLHBIX W 110JIe JIeHCTBUTE b-
HbIX 4dKces. Haunbnasock Bce ¢ HATypaabHBIX dncesi. Onepalins yMHOXKe-
HUS BBOJIMJIACh KaK KpaTHOE CJIOZKEHNe:

n+n+...+n=m-n.
m ciiaraeMbIX

Ecmun n — narypajbHoe 4nc/io U & — 3JIEMEHT T10Jisd, TO Yepe3 nr OyjeM
obo3HavYaTh CyMMY 7o IITYK 9JIeMeHTOB & nu3 P:

nc=g+r+...+2.
n ITYK




I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
6osiee naTepecHbiMu? [IpuMeHnM cTpaTeruto moncka anajgornn. Haubosee
N3yIeHHBIMI HAMU SIBJISIIOTCS T10JI€ palllOHaJbLHBIX W 110JIe JIeHCTBUTE b-
HbIX 4dKces. Haunbnasock Bce ¢ HATypaabHBIX dncesi. Onepalins yMHOXKe-
HUS BBOJIMJIACh KaK KpaTHOE CJIOZKEHNe:

n+n+...+n=m-n.
m ciiaraeMbIX

Ecmun n — narypajbHoe 4nc/io U & — 3JIEMEHT T10Jisd, TO Yepe3 nr OyjeM
obo3HavYaTh CyMMY 7o IITYK 9JIeMeHTOB & nu3 P:

nc=g+r+...+2.
hd
n HITYK

Buumanme!!! nx — 310 He ymHOXKeHme! D10 KpaTHOoe cioxeHne!




I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
0oJiee MHTEPECHBIMU?

Eciu n — maTypasbHOe 9UCTI0 U T — JIEMEHT I10JIs1, TO Yepe3 nx Oy1eM
0003HaYaTh CYMMY 70 IITYK 9JIEMEHTOB & u3 P:

nc=g+r+...+2.
nLﬁEyK

Buumanmne!!! nx — 310 He ymHoxkenue! 1o KparHoe cioxkenne!

Ecim mosie KoHeuHoe, TO cpeji 3JAeMEHTOB X, 2T, 3X,. .. €CTh OJIMHAKO-
BBIE.
Hy, u aro? :(



I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
0oJiee MHTEPECHBIMU?

Eciu n — maTypasbHOe 9UCTI0 U T — JIEMEHT I10JIs1, TO Yepe3 nx Oy1eM
0003HaYaTh CYMMY 70 IITYK 9JIEMEHTOB & u3 P:

nc=g+r+...+2.
nLﬁEyK

Buumanmne!!! nx — 310 He ymHoxkenue! 1o KparHoe cioxkenne!

Ecim mosie KoHeuHoe, TO cpeji 3JAeMEHTOB X, 2T, 3X,. .. €CTh OJIMHAKO-
BBIE.
SHAUNT, JJIT HEKOTOPBIX HATYPAJIbHBIX N > M UMEEeM NT = MI.



I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
0oJiee MHTEPECHBIMU?

Ecau n — natypasibHoe YnCIo 1 T — 3JIEMEHT T0JId, TO Yepe3 na Oyj1eM
0003HaYaTh CYMMY 70 IITYK 9JIEMEHTOB & u3 P:

nc=g+r+...+2.
nLﬁEyK

Buumanmne!!! nx — 310 He ymHoxkenue! 1o KparHoe cioxkenne!

Ecim mosie KoHeuHoe, TO cpeji 3JAeMEHTOB X, 2T, 3X,. .. €CTh OJIMHAKO-
BBIE.

SHAUNT, JIJIsI HEKOTOPBIX HATYPAJIBHBIX 70 > M UMEeM NT = MI. Y MHO-
KM 06e 4acTH paBeHCTBa Ha T 1 (MyJIBLTUILINKATUBHBINA 0OpaTHbI



I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
0oJiee MHTEPECHBIMU?

Eciu n — maTypasbHOe 9UCTI0 U T — JIEMEHT I10JIs1, TO Yepe3 nx Oy1eM
0003HaYaTh CYMMY 70 IITYK 9JIEMEHTOB & u3 P:

nc=g+r+...+2.
nLﬁEyK

Buumanmne!!! nx — 310 He ymHoxkenue! 1o KparHoe cioxkenne!

Ecim mosie KoHeuHoe, TO cpeji 3JAeMEHTOB X, 2T, 3X,. .. €CTh OJIMHAKO-
BbIE.

SHAYUT, /150 HEKOTOPBIX HATYPaJbHBIX N > M UMeeM NT = mx. Y MHO-
JKIM 00e JacTu paBeHcTBa Ha o 1. [Tomyunm nl = ml.



I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
0oJiee MHTEPECHBIMU?

Eciu n — maTypasbHOe 9UCTI0 U T — JIEMEHT I10JIs1, TO Yepe3 nx Oy1eM
0003HaYaTh CYMMY 70 IITYK 9JIEMEHTOB & u3 P:

nc=g+r+...+2.
nLﬁEyK

Buumanmne!!! nx — 310 He ymHoxkenue! 1o KparHoe cioxkenne!

Ecin noJsie KkoHevunoe, To Cpeind 3JIEMEHTOB X, 22, 3x,. . . €CTh OJINHAKO-
BbIE.

SHAYUT, JIJIsi HEKOTOPBIX HATYPAJIbHBIX 1 > 1 UMeeM Nr = mx. Y MHO-
KM o0e JacTu pasencTsa Ha o -. [loayunm nl = ml, oTKy/a BoUUTAs
m1 u3 obenx vacteit papencTna, nojiydaem (n —m)l = 0.



I1.4. XapakrepucTtuka IoJis

Kakne cuTtyannun B 1oJjie dBJIAI0OTCHA «IKCTPEeMaJIbHBIMUY 1, 3HAYUT, Hal-
0oJiee MHTEPECHBIMU?

Eciu n — maTypasbHOe 9UCTI0 U T — JIEMEHT I10JIs1, TO Yepe3 nx Oy1eM
0003HaYaTh CYMMY 70 IITYK 9JIEMEHTOB & u3 P:

nc=g+r+...+2.
nLﬁEyK

Buumanmne!!! nx — 310 He ymHoxkenue! 1o KparHoe cioxkenne!

Ecim mosie KoHeuHoe, TO cpeji 3JAeMEHTOB X, 2T, 3X,. .. €CTh OJIMHAKO-
BbIE.

SHAYUT, /150 HEKOTOPBIX HATYPaJbHBIX N > M UMeeM NT = mx. Y MHO-
JKIM 06e "acTn pasencTsa Ha L. I[ToayunM nl = ml, oTKya BEIYUTAA
m1 u3 obenx vacteit papencTna, nojiydaem (n —m)l = 0.

HaunboJstee unTepecen «dKcTpeMasibHbIily cirydail, Koraa (n — m) — Mu-
HUMAJIbHOE C 3TUM CBONCTBOM.



I1.4. XapakrepucTtuka IoJis

Onpenenenne 4. Ecau cyuecmeyem makoe HAMYPAALHOE YUCAO M,

ymonl =1+14+...+1=0, mo naumenvuiee marxoe wuciro n Ha3oi-

N CAA2ACMDIT
saemcs XapaKTepUCTUKON nossa P. Ecau makoe n ne cywecmeyem,

mo ecmb 0ada 100020 namMyparviozo wucaa n umeem nl # 0, mo xa-
PAKTEPUCTUKY mojst cuumalom pasrot 0. Xapaxmepucmura noas P
obosnauaemesn uepes char(P).

Buumanue!!! nr — sro He ymuoxkenme! 9To KparHoe ciioxke-
Hue!




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs
Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-

AL Mo20a U Mmoavko moada, xozda

Ve € I r#0 = nr=g+x+...+x+x=0
N CAGLAEMLT

o (@)

npuvem Ym 1 <m <n = mz # 0.

JloKa3aTeabCTBO.



I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.

nl =



I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz #0.
JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.

=141+, . +1=
N cJiaraeMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs
Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-

AL Mo20a U Mmoavko moada, xozda

Ve € I r#0 = nr=g+x+...+x+x=0
N CAGLAEMLT

o (@)

npuvem Ym 1 <m <n = mz #0.
JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.

nl=14+1+...+41=0 =
N cJiaraeMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz #0.
JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.

nl=1+1+...+1=0= (1+1+...+)x=0-v =
n Cﬂa?a;eMbIX n Cﬂ&f{leMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz #0.
JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.

nl=1+1+...+1=0= (1+1+...+)x=0-v =
n Cﬂa?a;eMbIX n C.Haf‘frleMIDIX

= (x+z+...+2)=0.
N cjaraeMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.

nl=1+1+...+1=0= (1+1+...+)x=0-v =
n Cﬂa?a;eMbIX n CJI&EE&GMI;IX

= £x+az+...+az220.
n cjaraeMblx
3HaunT, nnga:—l—x—i—...—i—xl:().
N cJaraeMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.
Torpa nx = 0. Ilyctb m — MUHEMaJIbHOE TaKOE HATYpaJbHOE UNCJIO, JIJIs
KOTOPOTo B F' CcyIiecTBYyeT HEHYJIEeBOH 3eMenT & co cBoiicTBOM mx = (.



I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.
Torpa nx = 0. Ilyctb m — MUHEMaJIbHOE TaKOE HATYpaJbHOE UNCJIO, JIJIs
KOTOPOTo B F' CcyIiecTBYyeT HEHYJIEeBOH 3eMenT & co cBoiicTBOM mx = (.

(z+2x+...42)=0 =
m ciaaraeMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.
Torpa nx = 0. Ilyctb m — MUHEMaJIbHOE TaKOE HATYpaJbHOE UNCJIO, JIJIs
KOTOPOTo B F' CcyIiecTBYyeT HEHYJIEeBOH 3eMenT & co cBoiicTBOM mx = (.

£x+x+...+x220 = £1+1+...+12-x20 =
m ciaraeMbIxX m ciaaraeMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucao n Asiiemea Taparmepucmurots no-
A5 Mo20a U Mmoavko mozda, xozda

Veel' [2#0 = nr=g+x+...+02+2=0], (1)
N CAGLAEMDLT

npuuvem Ym 1 <m <n = mz #0.

JlokazaresmbcTBo. Ilycrh £ # 0 1 n — xapaKTepucTuka moJjs F.
Torna nx = 0. Ilycts m — MUHEMaJIbHOE TaKOe HATYPaJIbHOE UUCI0, s
KOTOPOTo B F' cyliecTBYyeT HEHYJIEBOI 3jeMeHT & co cBoiicTBOM mx = (.

Ew+az+...+az2:0 = £1+1+...+12-a::0 =
m cJiaraeMblX m cJaraeMbIX

= (I+1+.. +1)z-27'=0-27" =
m ciaaraeMbIX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucao n Asiiemea Taparmepucmurots no-
A5 Mo20a U Mmoavko mozda, xozda

Veel' [2#0 = nr=g+x+...+02+2=0], (1)
N CAGLAEMDLT

npuuvem Ym 1 <m <n = mz #0.

JlokazaresmbcTBo. Ilycrh £ # 0 1 n — xapaKTepucTuka moJjs F.
Torna nx = 0. Ilycts m — MUHEMaJIbHOE TaKOe HATYPaJIbHOE UUCI0, s
KOTOPOTo B F' cyliecTBYyeT HEHYJIEBOI 3jeMeHT & co cBoiicTBOM mx = (.

£x+x+...+az2:0 = £1+1+...+12-a::0 =
m cJiaraeMblX m cJaraeMbIX

= (I+1+... 4+1)x-27'=0-27" = 1+14+...+1=0.
m ciaraeMbIx m ciaraeMbixX




I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.
Torpa nx = 0. Ilyctb m — MUHEMaJIbHOE TaKOE HATYpaJbHOE UNCJIO, JIJIs
KOTOPOTo B F' CcyIiecTBYyeT HEHYJIEeBOH 3eMenT & co cBoiicTBOM mx = (.

(r+z+.. . +2)=0=1+1+... +1=0.
m ciaraeMbIX m cJlaraeMblxX

CaeyoBaresbio, n < m <



I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.
Torpa nax = 0. I[lyerb m — MuHIMAJIbHOE TAKOE HATYPAJIBHOE TUCTIO, JIJIsI
KOTOPOTo B F' cyliecTBYyeT HEHYJIEBOH 3eMenT & co cBoiicTBOM mx = (.

(r+z+.. . +2)=0=1+1+... +1=0.
m ciaraeMbIX m cJlaraeMblxX

CaeyoBaresbio, n < m <



I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.
Torpa nax = 0. I[lyerb m — MuHIMAJIbHOE TAKOE HATYPAJIBHOE TUCTIO, JIJIsI
KOTOPOTo B F' cyliecTBYyeT HEHYJIEBOH 3eMenT & co cBoiicTBOM mx = (.

(r+z+.. . +2)=0=1+1+... +1=0.
m ciaraeMbIX m cJlaraeMblxX

CaenoBaresnbio, n < m < n.



I1.5. Kpurepuii xapakKTepuCTUKMN IOJIs

Teopema 3. Henyaesoe wucso n Aeaaemea £aparmepucmurot no-
AL Mo20a U Mmoavko moada, xozda

Veel' |2#0 = nrt=g+x+...+2+2=0], (1)
N CAGLAEMLT

npuvem Ym 1 <m <n = mz # 0.

JlokazaresbecTBO. Ilycrh © # 0 1 n — xapaKTepucTuka moJjs F.
Torpa nx = 0. Ilyctb m — MUHEMaJIbHOE TaKOE HATYpaJbHOE UNCJIO, JIJIs
KOTOPOTo B F' CcyIiecTBYyeT HEHYJIEeBOH 3eMenT & co cBoiicTBOM mx = (.

(r+z+.. . +2)=0=1+1+... +1=0.
m ciaraeMbIX m cJlaraeMblxX

Chenosarenbuo, n < m < n. Teopema jokazaHa.



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

Jloka3aTeabCTBO.



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

JokazareabcTBO. [IycTh n — HeHyseBas XapaKTepucTHKa 1oJsd P u
n=p-q, rae p — upocroe 4ucso. Joxkaxkem, uTo st jgwodoro x us P
umeeT Mecto pr = 0.



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

JokazareabcTBO. [IycTh n — HeHyseBas XapaKTepucTHKa 1oJsd P u
n=p-q, rae p — upocroe 4ucso. Joxkaxkem, uTo st jgwodoro x us P
umeeT Mecto pr = 0.

[Tycts B P\ {0} numeercs rakoit ssement z, 1o pz = 0.



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

JokazareabcTBO. [IycTh n — HeHyseBas XapaKTepucTHKa 1oJsd P u
n=p-q, rae p — upocroe 4ucso. Joxkaxkem, uTo st jgwodoro x us P
umeeT Mecto pr = 0.

[Tycts B P\ {0} numeercs rakoit ssement z, 1o pz = 0.

VMHOKIM 00€ 4aCTH II0CJICIHETO paBeHCTBa Ha 2~ . [lomydnm



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

JokazareabcTBO. [IycTh n — HeHyseBas XapaKTepucTHKa 1oJsd P u
n=p-q, rae p — upocroe 4ucso. Joxkaxkem, uTo st jgwodoro x us P
umeeT Mecto pr = 0.

[Tycts B P\ {0} numeercs rakoit ssement z, 1o pz = 0.

VMHOKIM 06€ 9acTi HOCIeAHero papencTsa Ha 2~ 1. [Tomyunm pl = 0,
OTKYJla P = N, TaK KakK



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

JokazareabcTBO. [IycTh n — HeHyseBas XapaKTepucTHKa 1oJsd P u
n=p-q, rae p — upocroe 4ucso. Joxkaxkem, uTo st jgwodoro x us P
umeeT Mecto pr = 0.

[Tycts B P\ {0} nmeercs takoit ssement z, aro pz = 0.

VMHOKIM 06€ 9acTi HOCIeAHero papencTsa Ha 2~ 1. [Tomyunm pl = 0,
OTKYJla p = T, TaK KaK 110 ONPEJIeJICHIIO XapaKTePUCTUKHI TIOJIA 1 — MU-
HUMaJIbHOE YNCJI0 co cBoiicTBoM nl = 0.



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

JokazareabcTBO. [IycTh n — HeHyseBas XapaKTepucTHKa 1oJsd P u
n=p-q, rae p — upocroe 4ucso. Joxkaxkem, uTo st jgwodoro x us P
umeeT Mecto pr = 0.

BuatunT, st oboro z u3 P\ {0} umeem pz # 0. Bosbmem mpounsBosib-
upiit s1ement x u3 P\ {0}. Torga 0 = pgr = q(px). Beenem obosnatenue:
y = px. Torna qy = 0. YMHOKIM 06e 9acT! STOTO PABEHCTBa Ha Y 1, T10-
JIY M



I1.6. Teopema o npocToTe HEHYJIEBOI XapaKTEPUCTUKMI I1OJIs

TeopeMa 4 (0 IIPOCTOTE HEHYJIEBOU XapaKTEPUCTUKMU I10JIsI). X apaxmepucmuka
NOAA ABAAECMNCA AUOO HYAEM, AUOO NPOCTNOIM YUCAOM.

JokazareabcTBO. [IycTh n — HeHyseBas XapaKTepucTHKa 1oJsd P u
n=p-q, rae p — upocroe 4ucso. Joxkaxkem, uTo st jgwodoro x us P
umeeT Mecto pr = 0.

BuatunT, st oboro z u3 P\ {0} umeem pz # 0. Bosbmem mpounsBosib-
abiii ajement o u3 P\ {0}. Torna 0 = pgx = q(px). Beenem obosnavenme:
y = px. Torna qy = 0. YMHOKIM 06e 9acT! STOTO PABEHCTBa Ha Y 1, T10-
ayanm gl = 0. Ilo yesoBuio ¢ < m, 4TO NPOTUBOPEIUT MUHUMAJILHOCTH 1.

Teopema goKazaHa.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

MubI B 3TOM Kypce OylIeM paccMaTpuBaTh TOJILKO KOHEYHbIE I10JIs,
TO €CTb II0JId C KOHEYHBbIM HOCUTEJIECM. Takoe I1oJIe Ha3bIBacTCd ITOJIEM
lanya.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukramusHas 2pynna noass Lairya P saeis-
emcesa UUKAULECKOT, m.e. naldemcs anemenm a maxoti, 4mo 6cAKull

H@HyﬂGSOﬁ INEMEHM, MOAA UMeem 6ud CLk 0NA HEROMMOPO2O0 HEOMPUUQA-
MeAbHO20 UCN020 HYUCAOQ k.

Jloka3aTeJabCTBO.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

HHokazarenbcTBo. [lycrs mopsijok nosist P pasen n+ 1 (1o ecthb B
muoxkectBe P posuo n + 1 sgement): P ={0,a1,a9,...,a,}. Ilycts B
rpytme (P\ {0}, {*,1}) a1 — 9JIEMEHT HaubOJIBIEro TTOPSIKA M.

[lokaxkeM, 4TO BCAKWUIA anemeHT nons P sBasieTcst KopHeM MHOrouYjeHa
" —1



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

JokazarenbcTrBo. |P|=n+1,  a; — 371eMenT HanbOJIBIIErO 110-
PAJIKA 1.

[MokaxeM, 4TO BCAKWIA aneMeHT nons P ABNAETCA KOPHEM MHOTFOY/EHA
" — 1.

[Tycrs snement y uz P\ {0} He gaBisgerca KopHeMm 5TOro0 MHOIOUJIEHA.
Toryma y™ # 1. Tak Kak m He JeuTes Ha |y, TO Jist HEKOTOPOTO IPOCTOTO
qncia ¢ uMeeM m=u* ¢*, |yl =v*q', s <t uncna u u g B3AMMHO
npoctel. O603HaYNM Uepes z 3jeMentT Y.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

JokazarenbcTrBo. |P|=n+1,  a; — 371eMenT HanbOJIBIIErO 110-
psLIKa, M.

[Tokaxkem, 4TO BCSKWI anemMeHT nonst P aBnsieTcs KopHem MHOrouJe-
Ha ™ — 1. Ilyctb y™ # 1, @ — Taxkoe IPOCTOE YUCIO, YTO M = U * §°,
ly| = v*q', s <t uncnaun g Bzanvuo npoctel, 2 = Y. B cuy seaiin
O JICJIMMOCTH Ha 1opsiyloK saementa |z| = ¢t Tlyers |ay * 2| = k. Torga
a¥ = (z=E. Crenosarensho, nockonbky |z = |27V, 1o, no semme o
JIeUMOCTH Ha, HIOPsJI0K 3/1eMenTa, nopsiyiok sinementa (2 pasen ¢
3uaunT, k JjieauTcd Ha u: k = u *x w.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

JokazarenbcTrBo. |P|=n+1,  a; — 371eMenT HanbOJIBIIErO 110-
psJIKa, 1.

[Toka)keM, 4TO BCAKWIA 3nemeHT nons P ABNAeTCA KOPHEM MHOro4Je-
Ha ™ — 1. Ilyctb y™ # 1, @ — Taxkoe IPOCTOE YUCIO, YTO M = U * §°,
ly| = v*q', s <t, uncna u u g B3aumuo npoctel, z = yY, |z = ¢'.

Urak, ecmu |ap*xz| =k, 1o k jgemurcs wa w k=uxw. C
IPYrofl CTOPOHBI, IO JIeMME O JIeJIMMOCTH Ha IOPSJIOK 3JIeMEHTa,
‘(al * z)(q5>’ = u % ¢, HO9TOMY PACCYKIICHIEM «OT IIPOTHBHOTO» JIET-
KO HOJIyYUTh, 4To Kk jlesinTes 1 Ha ¢'.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

JokazarenbcTrBo. |P|=n+1,  a; — 371eMenT HanbOJIBIIErO 110-
psLIKa, M.

[Toka)keM, 4TO BCAKUIA 31emMeHT nons P sSBASETCS KOPHEM MHOrouse-
Ha ™ — 1. Ilyctb y™ # 1, @ — Taxkoe IPOCTOE YUCIO, YTO M = U * §°,
ly| = v*q', s <t, uncna u u g B3aumuo npoctel, z = yY, |z = ¢'.

Urak, ecmu |ap*xz| =k, 1o k jgemurcs wa w k=uxw. C
JIDYTOIl  CTOPOHBI, IO JICMME O JICJUMOCTH  Ha  HOPAJIOK  3JIeMeHTa,
‘(al * z)(qs)’ = u % ¢, HO9TOMY PACCYKIICHIEM «OT IIPOTHBHOTO» JIET-
KO MOJIYYHUTh, 4To k Jle/uTea n Ha g'.

TakuM obpasoM, k JleuTcst Ha 9ucJIo U * ¢', Gosbliee m, 4TO IPOTH-
BOPEUUT MAKCUMAJILHOCTU M.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

Jloka3aTeJbCTBO. IPl=n+1, P={0,a1,as,...,a,}, a1
— 3JIeMeHT HauboJibllero mopsijka m. JlokazaHo, UTO  KaxK-
JIbIfE - HEHYJIeBOII SJIeMeHT 1o/ P gBjsgercd KOpHEeM MHOIoOYJIeHa
™ — 1. C nomMomplo MaTeMaTHUYeCKOH WHIYKIUKM II0JydaeM, dYTO
(x —ay) * (x —ag) *...% (xr — ay,) nemmrcsa va '™ — 1.



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

HHokazarenbctBo. |P|=n+1, P ={0,a1,as,...,a,}, a3 — sje-
MEHT HaubOJIbIIero Hopsiaka m. JJokazano, 4To KazKiblii HeHY/IeBOM dJ1e-
MeHT 110Jis1 P sijisierca kopHeM muorodiena 2™ — 1.C noMomnipio MareMa-
THYECKON MHIYKINE TOJydaeM, 9To (X — ap) * (x — ag) * ... % (x — ay)
nemuress Ha ™ — 1. C  pyroit  CTOpOHBI, CTEleHL MHOTOYJICHA
(x —ay) * (xr —ag) *...x(xr —a,) pasaa n u He Menbiie m. Ciejo-
BaTEJILHO,



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

Jloka3aTeJbCTBO. IPl=n+1, P={0,a1,as,...,a,}, a1
— 3jeMeHT HamboJIbIIero Hnopgdjaka m. Jlokazano, UTO  KaxK-
JBI HEeHyJIeBOH sj1eMeHT 1oyt P sIBIdercss KOpHEeM MHOIOYJIeHa
2™ — 1. C noMmolpbio MaTeMaTH4ecKol HHAYKIMUA HOJYYaeM, 9To
(x —ay) * (x —ag) *...x(x —a,) aemres na z —1. C apyroi
CTODOHBI, ~ CTeleHb MHOTrOWIeHa (T — ay) * (T — ag) * ... % (x — ay)
pasga n  u He Menbie m. CregoBaresbHo, M =mn U
2" —1l=(x—a)*(x—ag) *...x (T —ay).



I1.7. Teopema 0 NUKJIMYHOCTUA MYJIbTUILINKATUBHOIA
rpynmbl noJd laadya

Teopema 5. MyavmunaukxamusHas 2pynna noais laiya P se-
AAEMCA UUKAUYECKOU.

Jloka3aTeJbCTBO. IPl=n+1, P={0,a1,as,...,a,}, a1
— 3jeMeHT HamboJIbIIero Hnopgdjaka m. Jlokazano, UTO  KaxK-
JBI HEeHyJIeBOH sj1eMeHT 1oyt P sIBIdercss KOpHEeM MHOIOYJIeHa
2™ — 1. C noMmolpbio MaTeMaTH4ecKol HHAYKIMUA HOJYYaeM, 9To
(x —ay) * (x —ag) *...x(x —a,) aemres na z —1. C apyroi
CTODOHBI, ~ CTeleHb MHOTrOWIeHa (T — ay) * (T — ag) * ... % (x — ay)
pasga n  u He Menbie m. CregoBaresbHo, M =mn U
2" —1l=(x—a)*(x—ag) *...x (T —ay).

C pyToit cTOpOHDL, /14 J11060r0 k 31eMenT al sBisercs KopHeM MHO-
routena ™ — 1. Suaunt, {ay, as,...,a,} = {al, ai, ..., a?}.

Teopema goKazaHa. Paccmorpum npumep?



III. Pacmupenus mnoJieii

[lycte P — moamnosie nong F'. Torna F' nasbiBaeTcsd pacHImpeHUEM
noJig P. ['oBopar, 4To nose F' 1mojydeno npucoeauHeHneM 3JIeMeH-
TOB $1,S2,...,8, K noyio P (tmmmyr F' = P(s1,89,...,8,)), ecin B F
HeT COOCTBEHHBIX IOJIIOJEN, Copep KaliuX OJHOBPEMEHHO BCE 9JIEMEHTbI
1ot P m 9jIeMeHTHI S1, S9, . .., Sp.



III. Pacmupenus mnoJieii

[lycte P — moamnosie nong F'. Torna F' nasbiBaeTcsd pacHImpeHUEM
noJig P. ['oBopar, 4To nose F' 1mojydeno npucoeauHeHneM 3JIeMeH-
TOB $1,S2,...,8, K noyio P (tmmmyr F' = P(s1,89,...,8,)), ecin B F
HeT COOCTBEHHBIX IOJIIOJEN, Copep KaliuX OJHOBPEMEHHO BCE 9JIEMEHTbI
1ot P m 9jIeMeHTHI S1, S9, . .., Sp.

Ecin none F' nmosiydeno npucoemHeHEM OJIHOTO dJIeMeHTa K 1oJ110 P,
To 1ojie F' Ha3bIBaeTcs MMPOCThIM paciiuperHuem moJis P. [Tognone P
nojist ' HasbiBaeTcs cOOCTBEHHBIM, ecjii oHO oTyimuHo oT F'. Ilose P
HA3bIBACTCA MPOCTBIM, €CJIM OHO HE COACPIKUT COOCTBEHHBIX IOJTIOJIEH.



II1.1. Teopema o HajAmoJie, KAK JIMHEMTHOM IIPOCTPAaHCTBE

TeopeMa 6 (o Ha/IMoJIe, KaK JUHEWHOM IMPOCTPAHCTBE). ]chm'b F — pacwupe-
nue noasd P, NOAYUYEHHOE npucoedunenuem INEMEHTINOE6 S1,S592,...,Sp, O
ecmo F = P(S1, S9, ..., Sn). B noae F 071]?6@6%6%& onepauus CA0HCEHUA
INEMERTNOG, U onepauusl YMHOHCEHUA HA IAEMEHTIBL TLOAA P. Ommnocu-
meaAvHo ITuUx Onepauuz‘z noae F' aeaaemcesa aunelinvim npocmpancmeom
nad nosem P.

lokazaTebecTBO CBOIUTCS K JIETKO IPOBEPKE BBITOJIHEHUS AKCITOM JI1-
HefiHOIO ITPOCTPaHCTBA.



II1.2. Anrebpamdeckue m TpaHCIHEHAEHTHbIE PACIINPEHNISs

Eciu pactiuperne F' = P($1, S9, ..., S,) 10J1s1 P nMeeT KOHEUIHYIO pas-
MEPHOCTD d, Kak JIMHeiiHoe IIpocTpaHcTBO HaJl P, To nosie F' HazbiBaeTCs
KOHEYHBIM pacinimpeHneM noJigd P, u ducjio d Ha3bIBaeTcsl cTelle-
HbIO pacumpeHnuda F' nong P. B npotuBHOM ciiydae TOBOPAT, 9TO F' -
pacmupenue 1oJisi P 6eCKOHeYHO CTeIlleHN.



II1.2. Anrebpamdeckue m TpaHCIHEHAEHTHbIE PACIINPEHNISs

Eciu pactiuperne F' = P($1, S9, ..., S,) 10J1s1 P nMeeT KOHEUIHYIO pas-
MEPHOCTD d, Kak JIMHeiiHoe IIpocTpaHcTBO HaJl P, To nosie F' HazbiBaeTCs
KOHEYHBIM pacinimpeHneM noJigd P, u ducjio d Ha3bIBaeTcsl cTelle-
HbIO pacumpeHnuda F' nong P. B npotuBHOM ciiydae TOBOPAT, 9TO F' -
pacmupenue 1oJisi P 6eCKOHeYHO CTeIlleHN.

[Tycts mnosie F' sBisiercsa pacmmpenueM nosd P. Duement f noas F
Ha3bIBACTCSI aJirebpamdeckuM Ha/i ojiem P, ecin crenens nosist P( f)
HaJ1 1ojieM P — KoHeuHasi. B nipoTuBHOM ciiydae 3j1eMeHT [ Ha3bIBaeTCsl
TPaHCIEHJIeHTHbIM Ha/d 1moJjieM P.



II1.2. Anrebpamdeckue m TpaHCIHEHAEHTHbIE PACIINPEHNISs

Eciu pactiuperne F' = P($1, S9, ..., S,) 10J1s1 P nMeeT KOHEUIHYIO pas-
MEPHOCTD d, Kak JIMHeiiHoe IIpocTpaHcTBO HaJl P, To nosie F' HazbiBaeTCs
KOHEYHBIM pacinimpeHneM noJigd P, u ducjio d Ha3bIBaeTcsl cTelle-
HbIO pacumpeHnuda F' nong P. B npotuBHOM ciiydae TOBOPAT, 9TO F' -
pacmupenue 1oJisi P 6eCKOHeYHO CTeIlleHN.

[Tycts mnosie F' sBisiercsa pacmmpenueM nosd P. Duement f noas F
Ha3bIBACTCSI aJirebpamdeckuM Ha/i ojiem P, ecin crenens nosist P( f)
HaJ1 1ojieM P — KoHeuHasi. B nipoTuBHOM ciiydae 3j1eMeHT [ Ha3bIBaeTCsl
TPaHCIEHJIeHTHbIM Ha/d 1moJjieM P.

Ecmn pacmmmpenue F' monsgs P Ha3biBaeTcd ajireOpalmdecKnM, ecJin
BCEe 9JIEMEHTHI 110Jist F' SIBJIAIOTCS ajiredOpandecKuMu HaJi P.



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

TeopeMa 7 (KpHTepHﬁ a’areGpanvHOCTU FJIEMEHTA). dnemenm S ACAAECMNCHA
anzebpauveckum nad nosem P mozda u moavko moeda, xoeda s A6AA-
EMCA KOPHEM HEKOMOPO20 HEHYALE020 MHO20UAECHA C KOIPPUUUEHMAMU
u3 P, mo ecmv mozda u moavko mozda, xozda 044 HEKOMOPHIT Ay, . . . Ay,
u3 P, ne ece u3 xomopoix pasrv, 0 umeem

aol + a1s + ass* + ...+ a,s" =0,

npuuem m — cmenens pacuupenus noas P(s) nad nosem P.  Boaee
mozo, cucmema {s°; s; ...; s} asasemea basucom aunedinozo npo-
cmparcmea P(s) nad norem P.

Paccmorpers npumep?



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

Jloka3zaTeabCcTBO HeoOxoaAMMOCTH. [lycTh s siBsieTcs ajredpamde-
ckuM HaJT tojieM P. Obo3naduM depe3 m pa3MepHOCTb JIMHeI‘/’IHOFo po-
crpancrsa P(s) nag nosem P. Torga cucrema sekropos {1, s, 8%, ..., s™}
SIBJISIETCS JIMHEHHO 3aBUCUMOIl, TaK Kak



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

Jloka3zaTeabCcTBO HeoOxoaAMMOCTH. [lycTh s siBsieTcs ajredpamde-
ckuM HaJT tojieM P. Obo3naduM depe3 m pa3MepHOCTb JIMHeI‘/’IHOFo po-
crpancrsa P(s) nag nosem P. Torga cucrema sekropos {1, s, 8%, ..., s™}
SIBJIETCS JIMHEITHO 3aBUCUMOI, TaK KakK B Heil m + 1 BekTop. CJIGLLOB&—
TeJILHO, B P CyIIeCcTBYIOT TaKue 3JEeMEHTHI dy, . . . Ay, HE BCE U3 KOTOPBIX
paBHbI 0, nMeeM



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

Jloka3zaTeabCcTBO HeoOxoaAMMOCTH. [lycTh s siBsieTcs ajredpamde-
ckuM HaJT tojieM P. Obo3naduM depe3 m pa3MepHOCTb JIMHeI‘/’IHOFo po-
crpancrsa P(s) nag nosem P. Torga cucrema sekropos {1, s, 8%, ..., s™}
SIBJIETCS JIMHEITHO 3aBUCUMOI, TaK KakK B Heil m + 1 BekTop. CJIGLLOB&—
TeJILHO, B P CyIIeCcTBYIOT TaKue 3JEeMEHTHI dy, . . . Ay, HE BCE U3 KOTOPBIX
paBHbI 0, nMeeM

aol + a1s + ass* + ...+ a,,s™ = 0.

HeobxomumocTh g0Ka3aHa.



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

TeopeMa 7 (KpHTepHﬁ a’areGpanvHOCTU FJIEMEHTA). dnemenm S AGAACMCA
anzeopauveckum nad nosem P mozda u moavko moeda, xo2da s s6a-
EMCA KOPHEM HEKOMOPO20 HEHYALE020 MHO20UAECHA C KOIPPUUUEHMAMU
u3 P, mo ecmv mozda u moavko mozda, xozda 044 HEKOMOPHIT Ay, . . . Ay,
u3 P, ne ece u3 xomopoix pasrv, 0 umeem

apl + a1s + ass* + ...+ ans™ =0,

npuuem m — cmenens pacuupenus noas P(s) nad nosem P.  Boaee
mozo, cucmema {s°; s; ...; s} asasemea basucom aunedinozo npo-
cmparcmea P(s) nad norem P.

JlocTaTO4YHOCTb.



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

HHocrarouynocts. [lycTs s stBisiercss KopHeM MHOro4JIeHa q(x) crere-
a1 m. Boibepem Takoit Muorowien ¢(x), crernenb KOTOPOro MUHUMAJTbHA
CpeJii BceX MHOT'OUJIEHOB ¢ KoadduiinenTaMu u3 P, KopHEM KOTOPbIX B-

nsiercs s. Torja, Boipazkas s™ n3 ypasaenusi ¢(s) = 0, nmoaydaem, 9ro s

SIBJISIETCSI JIMHEHON KoMOMHAIeil 9/1eMeHToB 1, S, 32, Cee sm=1, nayk-
k

et o k > m JIerko 1nokasarh, 4To §" gBJjsieTcd JMHEHHO KOMONHAI-

eif snementos 1, s, 8%, ..., s™ L



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

JlocTtaTodHOCTh. VHyKinei 10 k > m JIerko noxkasatb, 4To s* sb-

JIsieTCsl JIMHEHON KoMOuHaIueii 5/1eMeHToB 1, s, 52, Cee sm=1.

3aMeTuM, 4To
P(s) = {al—l—ag*s—i—...—l—am*sm_l‘mEN,aZ- EP}.

IeitcTBUTEILHO, 0003HAYNM MHOXKECTBO B IIPABOIl HaCTH PABEHCTBA, 4epes

Q.



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

JlocTtaTodHOCTh. VHyKinei 10 k > m JIerko noxkasatb, 4To s* sb-

JIsieTCsl JIMHEHON KoMOuHaIueii 5/1eMeHToB 1, s, 52, Cee sm=1.

3aMeTuM, 4To
P(s) = {a1+a2*s+...+am*sm_1‘mEN,aZ- GP}.

IHeitcTBUTEILHO, 0003HAYNM MHOXKECTBO B IIPABOil HaCTH PABEHCTBA Yepes
(). HeobGxommo jlokazaTh paBencTBo MHOXKecTB: P(s) = Q). Briouenne
muozkectBa ) B P(s) odeBmino, Tak Kak P(s) — moJe, u, ciegoBaresib-
HO, COJIPZKMT U 3JIEMEHTbI BUJA a; * S' Jijist J000ro HeoTPULATEIHLHOIO
[EJIOT0 YUCJIA 4, U CYMMY Takux 37eMeHToB. OCTasoch joKa3aTh 0bpaT-
Hoe BKJoUeHue. [jist 9Toro HeoOX0O[MMO TOILKO TPOBEPUTH, UTO () — 9TO
1oJie, TaK Kak B 9TOM ciydae P(s) Bkiodaercs B () B CHIIy MUHUMAJIb-
noctu P(s) cpeju Beex tosieit, cogepxkaimux P u s (tor dakt, aro B P
1 {s} ABISAIOTCS MOIAMHOMXKECTBAMU B (), OFTCBUJICH).



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

JlocTtaTodHOCTh. VHyKinei 10 k > m JIerko noxkasatb, 4To s* sb-

JIsieTCsl JIMHEHON KoMOuHaIueii 5/1eMeHToB 1, s, 52, Cee sm=1.

3aMeTuM, 4To
P(s) = {a1+a2*s+...+am*sm_1‘mEN,aZ- GP}.

IHeitcTBUTEILHO, 0003HAYNM MHOXKECTBO B IIPABOil HaCTH PABEHCTBA Yepes
(). Heobxoumo jiokasaTh paBeHCTBO MHOXKeCTB: P(s) = Q.

Nrak, ocrajioch jokazarb, 4ro () — nose. HeoueBuiHbIM siBjIsIeTCsI
TOJIBKO TO, UTO B () COJIepyKUTCA 0OPATHBIN K JIFOOOMY HEHYJIEBOMY 3JIe-
MeHTY u3 (). IlycTb r — mpousBoJIbHBII HeHyJieBoil 3jieMeHT u3 (). o-

m—1

KazKeM, 9TO {7“, S*kTr,...,8 * 7“} ABJISIETCs JIMHENHO He3aBUCUMON CU-

cTeMOli BEKTOPOB B JinHefiHoM mpoctpancTee P(s).



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa
HoctaToyHocTb. IlycThb r — NOPOM3BOJILHBIN HEHYJIEBON 3JIeMeHT

m_l*r} ABJISIETCH  JIMHEIIHO

n3 (. Hokaxkem, dTO {7", S*¥T,...,S
HE3aBUCUMOI CHCTEMOIl BEKTOPOB B JIMHEHHOM MpocTpaHcTBe P(s).
[Iycts 3T0 He Tak, Torna by *r +byx S*x7r 4 ...+ by *x 8" 1xr =0,
npuueMm He Bce Kodbduiumentol by, by, ..., b, pababl (0. BbiHe-
CeM T 3a CKOOKY, IIOJyUUM, 4YTO S ¢BJISIETCS KOPHEM MHOI'OYJIeHa
rx(by+byxx+ ...+ by *a™ ). Takum obpasom, s sBjIsIeTCsl KOp-
HeM MHOrowIeHa r uiam by + by * x4+ ... + by, * 2™ 1. Ho crenens sToro

MHOI'OY9JICHa ME€HbIIE 177, 9TO IIPOTHUBOPEYIUT MUHUMAJIBHOCTU 1711.



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

JlocTtaTo9HOCTbD. [IycTh  — IPOU3BOJIbHBII HEHY/IEBO 3JIeMeHT 13 ().
okazano, 4To {7“, sxr, ..., 8" 1 x fr} — JINHEHHO He3aBUCUMAasI CUCTEMA
BEKTOPOB. Kak JI0KA3aHo BbIIIe, Jist JII000ro k > m sseMent s* spisier-
csd JIMHEIHoI KoMOnHaIeil 3ieMeHToB 1, s, . . ., sm=1, [TosToMy KarK bt

us Sk * 7 IIpeJacTaBMM B BHJI€ 3Ha4Y€HUA MHOI'OYJIeHa CTEIICHH, MeHbIIIeil

m, Ha 3JIEMEHTE S, TO eCTb S* % r sBisercs 3jeMenToM n3 Q. Pasmep-
HOCTH (), Kak JIMHEITHOI'O IPOCTpaHCcTBa HaJl P, paBHa m, cjejloBaTe b
HO, {7“, sxr, ..., 8" 1 x 7“} sIBJIsSIeTCsT 6a3MCOM JIMHEHHOI'O MPOCTPaHCTBa

(). B gactHocTH, 3jemeHT 1 1IpejicTaBUM B BU/IE

l=coxr+cixsxr+...4¢c,*«s" Lxr=

—rx(cptci*s+...+Fcpy*xs").



I11.3. Kpurepnii aaredpandaocT 3JIeMeHTa

JlocTtaTo9HOCTbD. [IycTh  — IPOU3BOJIbHBII HEHY/IEBO 3JIeMeHT 13 ().
okazano, 4To {7", sxr, ..., 8" 1 x fr} — JINHEHHO He3aBUCUMAasI CUCTEMA
BEKTOPOB, ABJISIONIAsACT 0a31COM JMHEITHOrO POCTpaHCTBa ().

l=coxr+cixsxr+...4¢c,*«s" Txr=

=rx(cgtcr*s+...+cpxr

TakuM 06pasoM, ¢y + €1 * S+ ...+ cp x 71

SIBJIsIeTCsT OOpaTHBIM 3J1e-
MEHTOM K 7" OTHOCHTE/ILHO yMHOxKenus. CiejoBaTesibio, () — 370 10Je,
nosromy () = P(s). Ho pasmeprocts (), Kak JITHEHHOIO POCTPAHCTBA

na)l P, paBHa m, 1o ecTh P(s) — ajrebpandeckoe paciiupeHue.



I11.4. Teopema o cTenensix

Teopema 8 (o crenensx). Ecau noae Q xoneurno nad P, u noae T xoneuno
nad @, mo noase T xoneuno u wad P, npuuem pazmeprocmov auHetiHo-
20 npocmparcmea T nad nosem P pasna n - m, 2de n — pasmeprocms
AuMetino2o npocmparcmea Q Had P, u m — pazmeprocmov AuHeino20
npocmparcmea I Had Q).



I11.4. Teopema o cTenensix

Teopema 8 (o crenensx). Ecau noae Q xoneurno nad P, u noae T xoneuno
nad @, mo noase T xoneuno u wad P, npuuem pazmeprocmov auHetiHo-
20 npocmparcmea T nad nosem P pasna n - m, 2de n — pasmeprocms
AuMetino2o npocmparcmea Q Had P, u m — pazmeprocmov AuHeino20
npocmparcmea I Had Q).

HHokazarenbctBo. [lycrs {uy, uo, ..., u,} — 6asuc juHEHHOrO MPO-
crpancTBa @) Haj nojeM P {vy, ..., vy} - 6asuc jguHe#HOroO mpocTpaH-
crBa 1" naj monem (. Kaxkapiit snement usz 1 npejactaBuM B BUJIE
by xv1 + ... 4 by *x vy, e by, bo, ..., b, — 21ementol u3 (). Ilo Teopeme
O JINHEHHbIX KOMOUHAIIMAX OA3UCHBIX BEKTOPOB IMOJydaeM (Kype ajred-
pbI, IIEPBLIIT U TPeTUil ceMeCprI), 4TO



I11.4. Teopema o cTenensix

Teopema 8 (o crenensx). Ecau noae Q xoneurno nad P, u noae T xoneuno
nad @, mo noase T xoneuno u wad P, npuuem pazmeprocmov auHetiHo-
20 npocmparcmea T nad nosem P pasna n - m, 2de n — pasmeprocms
AuMetino2o npocmparcmea Q Had P, u m — pazmeprocmov AuHeino20
npocmparcmea I Had Q).

Jloka3aTeJabCTBO. by *x U1 + ...+ by, *x v,

b =aj *xuy+ ...+ ay, *xu,
by = a1 * U1 + ... + agy, * Uy

\ by = Q1 * UL+ ..o Ay, * Uy,

Ciie10BaTeIbHO,



I11.4. Teopema o cTenensix

Teopema 8 (o crenensx). Ecau noae Q xoneurno nad P, u noae T xoneuno
nad @, mo noase T xoneuno u wad P, npuuem pazmeprocmov auHetiHo-
20 npocmparcmea T nad nosem P pasna n - m, 2de n — pasmeprocms
AuMetino2o npocmparcmea Q Had P, u m — pazmeprocmov AuHeino20
npocmparcmea I Had Q).

JlokazaTeabCcTBO.
byxuvi+...+ b, *xv, =

= (a1 % UL+ ... F Ay R Up) ¥V F o (A1 * UL F e A ¥ Uy) R Uy =

= Q1 kUL kU F. . F A, kU *UL Qg R UL KR Uy e Qo K U, R Uy



I11.4. Teopema o cTenensix

Teopema 8 (o crenensx). Ecau noae Q xoneurno nad P, u noae T xoneuno
nad @, mo noase T xoneuno u wad P, npuuem pazmeprocmov auHetiHo-
20 npocmparcmea T nad nosem P pasna n - m, 2de n — pasmeprocms
AuMetino2o npocmparcmea Q Had P, u m — pazmeprocmov AuHeino20
npocmparcmea I Had Q).

JlokazaTeabcTBO. Takum obpa3oM, cucTemMa BEKTOPOB
{ug % U1, Uy kUL, L UL K Uy e Uy K Uy

10JIHA, TO €CThb JII000IT BEKTOP IPEJICTaBUM B BUJE MX JIUHEITHO KOMONHA-
run. O4YeBUIHO, YTO 9Ta CUCTEeMa JTMHEHHO He3aBuCuMa, HHade MOy IUI1
OBl JIMHENHHYIO 3aBHCHMOCTH CUCTEMBI { V1, Vo, . . ., Uy b. Teopema pokasa-
HA.



I11.5. Kpurepuii KOHEYHOCTU PaACHIMPEHUS MOJId

TeopeMa 9 (KpI/ITepI/If/'I KOHEYHOCTHU paciiupeHus moJis P). Hycmb noae F' s6-
AACMCA pacwuperuem noast P ¢ nomowvio snemenmos sy, Sa, . . ., Sp. 10-
2da nose F asanemca xoneunvim pacwuperuem nois P moada u moavko
mozda, %0204 S1,89,...,S8, ACAMOMCA KOPHAMU HEKOMOPLIL MHOLOUAE-
no6 q1(x), ga(x), . .., qu(x) ¢ Koappuyuernmamu us noas P.

Jloka3zaTeJabCTBO. DTO CIEJICTBIAE U3 KPUTEPHUs aaredpandHoOCTH 316~
MEHTa 1 TEOPEMbI O CTEIEHSIX.



II1.6. CaencrBue 06 ajJredOpamvIHOCTH KOHEYHOTO pPacCHIUPEHUS
T10JIsI

Caenctsue 1. Ecau F' — xoneuwnoe pacwuperue noss P, mo ono
asasemes anz2ebpauvecrkum rad P.

JlokazaTeabCTBO.



II1.6. CaencrBue 06 ajaredpamvIHOCTH PACHIUPEHUS IOJI

CnencrBue 1. Ecau F' — xKonewrnoe pacwuperue noas P, mo oo
asasemces an2ebpauvecrum rad P.

JokazareabcTBo. C 1Uero HauHEM J[0KA3aTeIbCTBO !
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HokazareabcTBo. [lycth ' — Komednoe paciiupenue 1mojs P
nack.



II1.6. CaencrBue 06 ajaredpamvIHOCTH PACHIUPEHUS IOJI

CnencrBue 1. Ecau F' — xKonewrnoe pacwuperue noas P, mo oo
asasemces an2ebpauvecrum rad P.

HokazareabcTBo. [lycth ' — Komednoe paciiupenue 1mojs P
nack.

Torma corjiacHo KpUTEpUI0 KOHETHOCTH PAaCHINPeHUs II0JIsI 3Jie-
MEHT @ SIBJIsIeTCsl KOpHeM MHoTrodjeHa ¢ Kosddunuentamu us P, T.e.
sIBJIsSIETCsl aaredpamdeckumM Hajg P.



II1.6. CaencrBue 06 ajaredpamvIHOCTH PACHIUPEHUS IOJI

CnencrBue 1. Ecau F' — xKonewrnoe pacwuperue noas P, mo oo
asasemces an2ebpauvecrum rad P.

HokazareabcTBo. [lycth ' — Komednoe paciiupenue 1mojs P
nack.

Torpa corjiacHO KPpUTEPUIO KOHEYHOCTH PACIIUPEHU II0JIs 3JIe-
MEHT @ SIBJIsIeTCsl KOpHeM MHoTrodjeHa ¢ Kosddunuentamu us P, T.e.
sIBJIsSIETCsl aaredpamdeckumM Hajg P.

SHauut, pacimpenue F' sapisiercs anredpandeckum Har P. Ciegcrsue
JIOKA3aHO.



I11.7. CaencrBue o mMopsigike NPOCTOTO0 KOHEYTHOTO MOJIs

CJIG,Z[CTBI/IG 2 (0 MOPsiIKE MPOCTOr0 KOHEYHOIrO TI0JIs). Konewnoe none s6.45-

EMCA NPOCMbIM moz0a u MmoavKo moeda, K0200 KOAUMECTNBO INEMEHIMOB
noas P — npocmoe 4ucno.

JlokazaTeJabCTBO HEOOXOIMMOCTH.



I11.7. CaencrBue o mMopsigike NPOCTOTO0 KOHEYTHOTO MOJIs

CJ’IG,Z[CTBI/IG 2 (0 MOPsiIKE MPOCTOr0 KOHEYHOIrO TI0JIs). Konewnoe none s6.45-
EMCA NPOCIMHIM mozda u MmoavKo m02da, K0200 KOAUMECTNGBO INEMEHMOE
noas P — npocmoe 4Yucno.

JlokazaresibcTBO HeobxoaumocTu. [lycth P — mpocroe KoHeuHoe
110J1€ XapaKTepUucTuky p. Toria, 04eBIHO, B CHJIY TEOPEMbI O XapaKTe-
puctuke mojs, (1,1+1,...,p* 1) — noanose B P, u, B CUIy MPOCTOTHI
nosist P umeem P = (1,1 +1,...,p* 1), B 9acTHOCTH, €10 TTOPsIJIOK PABEH
p. HeobxoqmocTs okazana, Tak Kak, 110 TeopeMe O IIPOCTOTe HEeHYJIeBOil
XapaKTePUCTUKY T0JIst, P — IPOCTOE YUCIIO



I11.7. CaencrBue o mMopsigike NPOCTOTO0 KOHEYTHOTO MOJIs

CJ’IG,Z[CTBI/IG 2 (0 MOPsiIKE MPOCTOr0 KOHEYHOIrO TI0JIs). Konewnoe none s6.45-
EMCA NPOCIMHIM mozda u MmoavKo m02da, K0200 KOAUMECTNGBO INEMEHMOE
noas P — npocmoe 4Yucno.

HHocrarouynoctsb. [lycts |P|=p — mupocroe [ncio. AjyinTuBHasT
rpyiina Jioboro moanost ¢ nojst P siBiisiercst mMoArpyninoi auTHBHOI
rpytsl ot P. TTo Teopeme Jlarpamzka ee mopsijiok jesntest Ha | P| = p,
HO Y IIPOCTOIO YKUCJIA HET HeeJAMHUYHBIX cOOCTBEHHBIX Jesnreneii. Cie-
noBatebHo, |Q| = | P|, otkya ciemyet, uto P = (), 4To u TpeboBaioch
nokazarh. CiiejicTBre JOKa3aHo.



II1.8. CaencrBue o mopsgake KOHETHOT'O I10JIsI

CJ’IG,Z[CTBI/IG 3 (0 HOPsiIK€ KOHEYHOI'O I0JIsS). Koneunoe noane co@epofcum pt

INEMENMOB, 20 P — NPOCMOE YUCAO, T — HEOMPUUAMEALHOE UCNOE YUC-
A0.

HokazareabcTBo. [Iycth xapakrepuctuka moJist P pasaa p (oHa, 0de-
BIJIHO, He HyJIeBast ). JlokazaTesibeTBO Oy/1eM BeCTH WH/IYKITHEl Mo TTopsi/i-
KY I1OJISI.



II1.8. CaencrBue o mopsgake KOHETHOT'O I10JIsI

CJ’IG,Z[CTBI/IG 3 (0 HOPsiIK€ KOHEYHOI'O I0JIsS). Koneunoe noane co@epofcum pt

INEMENMOB, 20 P — NPOCMOE YUCAO, T — HEOMPUUAMEALHOE UCNOE YUC-
A0.

JokazareabcTBO. basza undyxuyuu. Ecau none P — npocroe, To 3a-
KJIIOUEHUEe TeOPEMbl BBITEKAET U3 IPEJIbIIYIIEI0 CIeCTBUA.



II1.8. CaencrBue o mopsgake KOHETHOT'O I10JIsI

CJ’IG,Z[CTBI/IG 3 (0 HOPsiIK€ KOHEYHOI'O I0JIsS). Koneunoe noane co@epofcum pt
INEMEHTNOE, 20e P — npocmoe H4ucao, t — HEOMPUUATMENDHOE UEAOE HUC-
N0.

Hoxka3zareabcTBo. [llaz urndyrxuyuu. [lycts Koneunoe noje P — He 11po-
croe. BoibepeM B HeM MaKcuMmaJibHOE cobcTBeHHOe 11o/1110/1e (). Bosbmem
snemenT z u3 P\Q. Torga pacmupenne QQ(z) mosst () ¢ MOMOIIBIO 3J1e-
MeHTa z coBnajaer ¢ P, B culy MakcuMaJsbHocTu noanosd () B P. Ilycrs
m — MakcmMmaJsibHoe Takoe [ncio, uro B = {1,z,..., 2"} — juHeiiHo
He3aBUCHMasl cucreMa BeKTopos. Torma, odeBuano, b — sro basuc P,
KaK JIMHEeIHOro 1mpocTpancTBa Hal (.



II1.8. CaencrBue o mopsgake KOHETHOT'O I10JIsI

CJ’IG,Z[CTBI/IG 3 (0 HOPsiIK€ KOHEYHOI'O I0JIsS). Koneunoe noane co@epofcum pt
INEMEHTNOE, 20e P — npocmoe H4ucao, t — HEOMPUUATMENDHOE UEAOE HUC-
N0.

JlokazareabcTBO. () — MaKcuMaJibHOe COOCTBEHHOE 110/1110J1e 110151 P,
ze P\Q, Q(z)=P, B={l,z,...,2"} — 910 basuc P, Kak JnHeii-
HOT'O IIPOCTPaHCTBa Ha[ ().

Kazkaas koopanHaTa J1000ro BeKTopa n3 P IpuHuMaeT pOBHO P 3HAUE-
unit {0,1,...,p — 1}, mak pxr = 0 gy1st ;iro6oro x u3 P. Kak 1oka3eiBaioch
B JIMHElHO! asrebpe, TuHeliHoe KOHeIHOMEePHOe IPOCTPAHCTBO N30MOP(h-
HO JIMHEHHOMY IIPOCTPAHCTBY MATPUI-CTOJIONOB PA3MEPHOCTH, B JAHHOM
ciaydae, m + 1. Sunaunt |P| = |Q|™", wo, no npemnonozkennio nHIyK-
nnn |Q| = p, crenosarensho, |P| = p', tue t = s % (m + 1). Crexcrsue
JIOKA3aHo.



I11.9. Teopema o cTerieHr MHOTroO4YJieHa JIJid KOHEYHOI'O pPacCHI-
peHud

TeopeMa 10 (0 CTEeIleH! MHOTOYJI€HA [1jI1si KOHEYHOr0 PACHINPEHUSs ). Ecau  none
F' asaaemea xonewnvim pacwupenuem noss P, u cmenens pacwupenus
F' noasa P pasna n, mo 210000 anemenm noss F asidemcsa xoprem
MHO20UNEHE CMENEHU He boabuwet 1, ¢ Koapduyuenmamu u3 nois P.

JlokazaTeabCcTBO.



I11.9. Teopema o cTerieHr MHOTroO4YJieHa JIJid KOHEYHOI'O pPacCHI-
peHud

TeopeMa 10 (0 CTEeIleH! MHOTOYJI€HA [1jI1si KOHEYHOr0 PACHINPEHUSs ). Ecau  none
F' asaaemea xonewnvim pacwupenuem noss P, u cmenens pacwupenus
F' noasa P pasna n, mo 210000 anemenm noss F asidemcsa xoprem
MHO2040EHA CMENENY He boavwet n, ¢ Koapduyuenmamu ud noast P.

JlokazareabcTBO. Bo3bMeM MPON3BOJILHBIN 31eMenT a u3 1o F'. 1o
YCJIOBHUIO Pa3MepHOCTh F', KaK JTUHEHHOro IpocTpancTBa HaJl P, paBHa n.

3., a”} SIBJIIETCS JIMHEIHO 3a-

SHaAYHT, CUCTEMa BEKTOPOB {1, a,a*a,a
BrcuMoitl. Takmm obpaszoM, JIJId HEKOTOPBIX 3JIEMEHTOB by, by, . . . , b, 1moJIs
P umeer mecto paBenctBo bypx 1+0by*xa+...+b,*xa"” =0, To ecTb
a dBJIZETCs KOpHeM MHorodjeHa by*x14+byxx—+ ...+ b, *x 2", 910 U

TpebOBAJIOCH JOKA3aTh.



IV. 1lojse gyacTHBIX EeJIOCTHOI'O KOJIbIIa
[lycts K — KOMMYTATHBIOE IEJOCTHOE KOJILIO. PaccMoTpuM MHO-

1(_{9
q

YKECTBO «JIpobeil»

anK&#O}-



IV.1. Onepanuu KoJjbla 9acTHBIX
[lycts K — KOMMYTATHBIOE IEJOCTHOE KOJILIO. PaccMoTpuM MHO-
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Ha mnozkecrse K’ onpejiesinM oneparyin cJI0yKeHns 1 YMHOYKEHIsT, aHAJI0-

YKECTBO «JIpobeil»
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IUYHBIE OIlepalldsaM JJIsl OOBIYHBIX JIPo0eil 1 JJisl JPpOOHO-palOHAIbHBIX
dyHKIMi:
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[lycts K — KOMMYTATHBIOE IEJOCTHOE KOJILIO. PaccMoTpuM MHO-

1(_{9
q

Ha mnozkecrse K’ onpejiesinM oneparyin cJI0yKeHns 1 YMHOYKEHIsT, aHAJI0-

YKECTBO «JIpobeil»

anK&#O}-

IUYHBIE OIlepalldsaM JJIsl OOBIYHBIX JIPo0eil 1 JJisl JPpOOHO-palOHAIbHBIX
dyHKIMi:
P u_ prv+qg*u

__+__
q v q*v

u



IV.1. Onepanuu KoJjbla 9acTHBIX
[lycts K — KOMMYTATHBIOE IEJOCTHOE KOJILIO. PaccMoTpuM MHO-

1(_{9
q

Ha mnozkecrse K’ onpejiesinM oneparyin cJI0yKeHns 1 YMHOYKEHIsT, aHAJI0-

YKECTBO «JIpobeil»

anK&#O}-

IUYHBIE OIlepalldsaM JJIsl OOBIYHBIX JIPo0eil 1 JJisl JPpOOHO-palOHAIbHBIX
dyHKIMi:
P u_ prv+qg*u P u  p*xu

__+__ , = .
q v q*v qg v q%xv




IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. [lycmo 6unaproe ommowerue T onpedesero Ha MHo-
orcecmee K npasunom: (%,%) €T mozda u moavko moeda, Koz2da
a*xd=>bxc. Toeda T asrsemcs KoH2PYeHUUE.

Dy-y-y, Kakasi 'poMo3JiKast (POPMYIUPOBKA....



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(%;§>€T<:>a*d:b*c, (2)

mo T asasaemca KoHzpyeHuuell.

HokazareabcTBO. [lo onpejiesiennio KOHIpyeHInm HaJgo IpoBe-
pUTh, 4TO 1 ABJISETCS OTHOIIEHUEeM 3KBUBAJEHTHOCTU, U YTO
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IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau
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HokazareabcTBO. [lo onpejiesiennio KOHIpyeHInm HaJgo IpoBe-
pUTh, 4TO 1 ABJISETCS OTHOIIEHUEeM 3KBUBAJEHTHOCTU, U YTO

{ (@1, 1) €T,

(‘r?) y?) SNA



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(%;§>€T<:>a*d:b*c, (2)

mo T asasaemca KoHzpyeHuuell.

HokazareabcTBO. [lo onpejiesiennio KOHIpyeHInm HaJgo IpoBe-
pUTh, 4TO 1 ABJISETCS OTHOIIEHUEeM 3KBUBAJEHTHOCTU, U YTO

{ (@1, 1) €T,

(.TQ y2) cT = ('Il +$27 Y1 +y2) € T7



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(%;§>€T<:>a*d:b*c, (2)
mo T asasaemca KoHzpyeHuuell.

HokazareabcTBO. [lo onpejiesiennio KOHIpyeHInm HaJgo IpoBe-
pUTh, 4TO 1 ABJISETCS OTHOIIEHUEeM 3KBUBAJEHTHOCTU, U YTO

{ (@1, 1) €T,

(372 y2) cT = ('Il +$27 Y1 +y2) € T7

(Terieppb mojicTaBUM B (hOpMYJIY B KadecTBe onepaiun [ «OIlepalio
YMHOZKEHHUEe )



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(%;§>€T<:>a*d:b*c, (2)
mo T asasaemca KoHzpyeHuuell.

HokazareabcTBO. [lo onpejiesiennio KOHIpyeHInm HaJgo IpoBe-
pUTh, 4TO 1 ABJISETCS OTHOIIEHUEeM 3KBUBAJEHTHOCTU, U YTO

{ (@1, 1) €T,

(x27 y?) SNA

{ (1, y1) €T,

(LC27 yQ) T

= (v1+ 22, 1 +y2) €T,



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(%;§>€T<:>a*d:b*c, (2)
mo T asasaemca KoHzpyeHuuell.

HokazareabcTBO. [lo onpejiesiennio KOHIpyeHInm HaJgo IpoBe-
pUTh, 4TO 1 ABJISETCS OTHOIIEHUEeM 3KBUBAJEHTHOCTU, U YTO

{ (@1, 1) €T,

(x27 y?) SNA

{ (1, y1) €T,

(.’]327 yQ) T

= (v1+ 22, 1 +y2) €T,

= (21 %29, Y1 *xy2) €T



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Ecau
(%;2) eET & axd=0bxc,
mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.
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IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Ecau
(%;2) eET & axd=0bxc,
mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.
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(

SalS

;§>€T7
=
L) eT

2
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a*xv+uxb cxz+wxd a
; el = (—+—;—+—
dx* z b v d =z

b* v



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau
(Z 2>€T¢>a*d—b*c (2)

mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.
(Q-Q T
b’d)e 7
{<M>6T N
V2

= (axv+uxb)xd*xz=(cxz+w*d)xbxv =
u w)ET.

axv+uxb cxz4+wxd
- eT = ( cee.
b v d

b x v d* z



IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(Z 2>€T¢>a*d—b*c (2)

mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.

{(bd)ET =

(u w)ET

V)2
= a*xvV*xdxz4+uxbxd*xz=cxzxbxv+wxd*xbxv =

= (axv+tuxb)xd*xz=(cxz+w*d)xbxv =

N a*v—i—u*b.c*z—i—w*d ET:>< +g E E)ET
b*v ’ dx* z b v d '
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Jlemma 1. Eeau
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IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Ecau
(%;2) eET & axd=0bxc,
mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.
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L (e (a0
bxv' dxz b v d =z

SalS
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IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau
(%;§>€T¢>a*d:b*c, (2)

mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.
a.c
{(673)”7 -
U. W
(%) €T
= a*xu*xd*xz=c*xw*xbxv =

a*xU C*w a u ¢ w
- T (— v —) T.
= (b*v’ d*z)E = b*v’d*z <




IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau
(%;§>€T¢>a*d:b*c, (2)

mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.
a.c
{ (5’3) cT, N {a*d—b*c,
U, W U*2Z=70V%W
(0i%) €T
= axuxdxz=cxwxb*xv =

a*xU C*w a u ¢ w
- T (— v —) T.
= (b*v’ d*z)E = b*v’d*z <




IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(Z 2) eET & axd=0bxc,

mo 1" aseasaemcea KoH2pyeHuuel.

JloKka3aTeabCTBO.

{(b d)ET N {a*d—b*c,

(;‘j,?ﬁ)eT Uk zZ=vV*xwW

= a*xd*xu*xz=c*xbxw*xv = a*xuxdrz=c*xw*xbxv =

a*xU C*w a u ¢ w
- T (— v ¢ —) T
= (b*v’ d*z)E = b*v d*z <




IV.2. JlemMma 0 KOHI'pyeHIIUN KOJIbIa YaCTHBIX

Jlemma 1. Eeau

(%;§>€T¢>a*d:b*c, (2)
mo T asasaemca KoHzpyeHuuell.

JokazareabcTBO. TaK,

(Fg)eT. (24 Y e
wyer ~ 570 AT

a. c
{(b’d)ET’ N (9*9- 5*9> T

b v d =z

Tor daxt, uro T — oTHONIEHNe 3KBUBAJIeHTHOCTH, odeBuaeH. Ciie-
noBarTeabHo, 1 — kKonrpyennud. JlemMa JJokazaHa.



IV.3. Teopema o moJie 4acTHbBIX

Teopema 11. Ecau K — wommymamusioe U4eaocmmoe KoAbU0, mo
anzebpa K' /T asasemesn noaem.

Jloka3aTeJabCTBO.



IV.3. Teopema o moJie 4acTHbBIX

Teopema 11. Ecau K — wommymamusioe U4eaocmmoe KoAbU0, mo
anzebpa K' /T asasemesn noaem.

HHokazarenbctBo. Jlokaxkem, aro (K’ {+,0}) — abeseBa rpymia.
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Teopema 11. Ecau K — wommymamusioe U4eaocmmoe KoAbU0, mo
anzebpa K' /T asasemesn noaem.

HoxkazatesiberBo. okaxewm, aro (K’ {+,0}) — abesesa rpytia.
KoMMyTaTHBHOCTD 1 CCOIMUATHBHOCTD OUYEBHTHBI (TIPOBEPSIIOTCS HETIO-
CpeACTBCHHBIM BbILH/IC,HeHI/IeM) .
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IPyeHIIn 1 TeopeMe 00 yMHoxkeHnn Ha 0 B KoJible ¢ 1

(x; 0) €T,
{ (y; 0)eT



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBo. Ilycts x € I u y € I. Ilo onpejenenunio Kori-
IPyeHIIn 1 TeopeMe 00 yMHoxkeHnn Ha 0 B KoJible ¢ 1
{ (z; 0) € T,

(y 0) €T = (z+y,0+0) € T =



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBo. Ilycts x € I u y € I. Ilo onpejenenunio Kori-
IPyeHIIn 1 TeopeMe 00 yMHoxkeHnn Ha 0 B KoJible ¢ 1

{(93; 0)eT,

woyer — @HH0+0eT = @+y0)eT =



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBo. Ilycts x € I u y € I. Ilo onpejenenunio Kori-
IPyeHIIn 1 TeopeMe 00 yMHoxkeHnn Ha 0 B KoJible ¢ 1

{(93; 0)eT,

o er = @HB0+0ET = @4y 0 €T = (w+y el



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HoxkaszaresiberBo. [lycts x € I, najo jokazars, yro (—x) € I. Ilo
OIlpeJleJIEHNIO KOHI'PYEHIINU



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HoxkaszaresiberBo. [lycts x € I, najo jokazars, yro (—x) € I. Ilo
OIlpeJleJIEHNIO KOHI'PYEHIINU

{ (z; 0) e T,

(—x; —x) €T =



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HoxkaszaresiberBo. [lycts x € I, najo jokazars, yro (—x) € I. Ilo
OIlpeJleJIEHNIO KOHI'PYEHIINU

{ (z; 0) e T,

(o —z) €T = (z—2z,0—2)eT =



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HoxkaszaresiberBo. [lycts x € I, najo jokazars, yro (—x) € I. Ilo
OIlpeJleJIEHNIO KOHI'PYEHIINU

{ (z; 0) e T,

(o —z) €T = (z—2,0—2)eT = (0,—x)eT =



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HoxkaszaresiberBo. [lycts x € I, najo jokazars, yro (—x) € I. Ilo
OIlpeJleJIEHNIO KOHI'PYEHIINU

{(93; 0) €T,

(—z: —myer = @ 0B ET = (0,-2)eT = (-x) el



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

JlokazareabcTBO. OcTajioch 10Ka3aTh YCTONYMBOCTL MHOXKecTBa [
OTHOCUTEJIbHO YMHOXKEHHsI Ha, 3JeMeHThl 3 K, T.e. 9TO JJId JIH000T0
a € K Boioyngercst a x 1 C 1.



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTtBo. Ilyctb €l un a € K. llo omnpejesennio
KOHTPYyeHIIUU 1 TeopeMe 00 yMHoxKeHnmn Ha 0 B KoJibie ¢ 1

{ (x; 0) €T,
(a; a) €T



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTtBo. Ilyctb €l un a € K. llo omnpejesennio
KOHTPYyeHIIUU 1 TeopeMe 00 yMHoxKeHnmn Ha 0 B KoJibie ¢ 1

{ (z; 0) e T,

(@ a) €T = (axz,ax0)eT =



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTtBo. Ilyctb €l un a € K. llo omnpejesennio
KOHTPYyeHIIUU 1 TeopeMe 00 yMHoxKeHnmn Ha 0 B KoJibie ¢ 1

{ (z; 0) e T,

(@ a) €T = (axz,ax0)eT = (axzx,0)eT =



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTtBo. Ilyctb €l un a € K. llo omnpejesennio
KOHTPYyeHIIUU 1 TeopeMe 00 yMHoxKeHnmn Ha 0 B KoJibie ¢ 1

{(w; 0)eT,

(a; a) €T = (axz,ax0) €T = (axz,0)eT = axzel



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K020a 0ns
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTtBo. Ilyctb €l un a € K. llo omnpejesennio
KOHTPYyeHIIUU 1 TeopeMe 00 yMHoxKeHnmn Ha 0 B KoJibie ¢ 1

{Ez’ 232;’ = (axz,ax0)eT = (axx,00€T = axzxel.

HeobxoauMmocTn Jloka3ana.



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-

emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

JloKarKeM JI0CTaTOUYHOCTD.
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HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.
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moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
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seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

OueBnjiHO, 4TO T — OTHOIIIEHNE SKBUBAJIEHTHOCTH.



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

OueBnjiHo, uTo 1 — OTHOIIEHNe 3KBUBajeHTHOCTU. OCTaIoch POBe-

{(a; b)ET, _ {(a*c,b*d)éT,

(a+c,b+d) eT.

PUTh, 4TO



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

( (32) (2,0) €T,
a+x =0,
(Jy) (y,0) €T,

Kc+y:d.

= < =

{(a; b) €T,
(c; d)eT




V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

(@) (z,00eT, [ (@x)zel
a+x=>, (Fy)y eI,
(Fy) (y,0) €T, = a+x+c+y=>b+d, =

| cty=d \(a—l—aj)*(c—ky):b*d.




V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

(@) z el
(a; b) €T, (Jy) y € 1,
{(c; d)eT = a+xr+c+y=>b+d, ~
\ (a+x)*(c+y)=bxd,



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omnowenue T sasasemces korzpyeruuet roivua K
moeda u moavko mozda, koeda muoncecmeo I = {x|(x;0) € T} asaa-
emea udeanom u (a;b) € T 6 mom u moavko mom cayuae, K02da 0
nexomopozo x u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Tenieps I — njaeas, u orHomeHue 1’ ompe/ie-
neHo npasuioM: (a;b) € T Torja u TOJbKO TOrjia, Korjia a + x = b jiis
HekoToporo x n3 I. Hajo noxkazarh, 9To T — KOHIPYEHITHSI.

(((Az)z e,
(Fy)y €1,
{(a; b) €T, Ny a+r+ct+y=>b+d, N
(c; ) eT (a+c)+(z+y)=b+d,
(a+2)*(c+y)=bx*d,
\ axctaxy+rxc+xr+y=>bxd.



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

( (3z) z € 1,
@B eT (Fy) v € 1,
a; b) e I, (a+c)+(x+y)=b+d
= < \ ) ) =
{(C5d>€T I
axctaxyt+arxc+rxy=>bxd
\ b
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Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

(a; b) € T, (axc,bxd)eT,
=
(¢; d)eT (a+c,b+d)eT.



V.1. Teopema 0 KOHI'PyeHIIUAX KOJIEI]

Teopema 12. Omuowenue T asasemea worzpyeruuets roivua K
moeda u moavko mozda, koeda muoscecmeo I = {x|(x;0) € T} asan-
emea udeanom u (a;b) € T 6 mom u Moavko mom cayuae, x02da Ons
nexomopozo T u3 I umeem mecmo pasencmeo a + x = b.

HokazareabcTBO. [IycTh Teneps I — naeas, u oTHomeHue 1’ ompe/ie-
seHo npasmwioM: (a;b) € T Torja u TOJBKO TOTJA, KOMIA @ + & = b Ji1s
HekoToporo x n3 I. Hajgo noxkazarh, 9To 1 — KOHIpYeHITus.

(a; b) € T, (axc,bxd)eT,
=
(¢; d)eT (a+c,b+d)eT.

CaenoBareibHo, I’ — KOHIpYEHIIUs, TeopeMa JoKa3aHa.



V.2. ®aKTOp-KOJbIIO 110 UJIeaay

Teopema 12 (o KOHTPYEHIUIX KOJIeIT). Ommnowenue T asasemces KOHZDY-
enuuets roavua K moeda u moavko moezda, woeda MmodcECMBO
I ={z|(z;0) € T} ascasemca udeanrom u (a;b) € T 6 mom u moav-
KO MOM CAYYUAE, K020a OAA HEKOMOPO20 T U3 I umeem MECmo pasencmeo
a+x=0>b.

Daxrop-kosbio K/T wasbiBaercst paKTOP-KOJIBIIOM KOJiblia K 110
wieany I (ugean I ojHO3HATHO onpejessier Kourpyenmnuio T)).



V.3. Teopema o romomopdusmax moJieii

TeopeMa 13 (0 romomopdusMax IoJieit). Beaxut 20MOMOp¢U3JVL noas P
6 noae (Q asasemcsa U30MOPPHUIMOM.

JloKa3aTeabCTBO.



V.3. Teopema o romomopdusmax moJieii

TeopeMa 13 (0 romomopdusMax IoJieit). Beaxut 20MOMOp¢U3M noas P
6 noae (Q asasemcsa U30MOPPHUIMOM.

Joka3aTeabcTBO. /locTaTouHO 3aMETUTh, YTO B I10JI€ HET OTIMYHBIX
or 0 u P uneanon. IIpumenenrne TeopeMbl 0 KOHTPYEHIINSIX KOJIEI]
3aKaHIMBAET JI0KA3aTEIbCTBO.



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 ujieajax KoJbIla MHOT'OYJIEHOB). Ecau P noae, mo

K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HbBLT UJEANO08.



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 ujieajax KoJbIla MHOT'OYJIEHOB). Ecou P — noae, mo
K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HBLT U0ea.nos.

NubivMu ciioBamu, Jiist jii000ro ujeana I Kojblla MHOTOWIEHOB Pz
Haiijiercst Takoit Muorowien f(x), 9ro MHorowien g(x) npunajiexut [
TOIJIa M TOJIBKO TOTJIA, KOTJIa OH JIeJINTCs Hates1o Ha f(x).



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 ujieajax KoJbIla MHOT'OYJIEHOB). Ecau P noae, mo

K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HbBLT UJEANO08.

HHokazarenbcTBo. Bribepem B [ Henyseoit Mmuorowien f(x) MuHu-
MasibHO# crertern. [lyers g(x) — mponsBosibHBIN MHOTOUWIEH 13 1.



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 ujieajax KoJbIla MHOT'OYJIEHOB). Ecau P noae, mo

K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HbBLT UJEANO08.

HHokazarenbcTBo. Bribepem B [ Henyseoit Mmuorowien f(x) MuHu-
MasibHO# crertern. [lyers g(x) — mponsBosibHBIN MHOTOUWIEH 13 1.
Paznemim g(x) na f(x) ¢ ocratkom: g(x) = f(x) * h(x) + r(x).



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 ujieajax KoJbIla MHOT'OYJIEHOB). Ecou P — noae, mo
K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HBLT U0ea.nos.

HHokazarenbcTBo. Bribepem B [ Henyseoit Mmuorowien f(x) MuHu-
MasibHO# crertern. [lyers g(x) — mponsBosibHBIN MHOTOUWIEH 13 1.

Pasnemum g(x) na f(x) ¢ ocratkom: g(x) = f(x) * h(zx) + r(x). Tak
Kak [ — umeads, to f(x)* h(x) — snement us I.



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 ujieajax KoJbIla MHOT'OYJIEHOB). Ecou P — noae, mo
K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HBLT U0ea.nos.

HHokazarenbcTBo. Bribepem B [ Henyseoit Mmuorowien f(x) MuHu-
MasibHO# crertern. [lyers g(x) — mponsBosibHBIN MHOTOUWIEH 13 1.

Pasnemum g(x) na f(x) ¢ ocratkom: g(x) = f(x) * h(zx) + r(x). Tak
Kak [ — umeads, to f(x)* h(x) — snement us I.

Caenosarenbho, 7(z) = g(x) + (— f(x) * h(z)) — snement u3 I (Beap
I — ajyturuBHast nojarpyiima). Ho



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 naeasax KoJblla MHOTOYJIEHOB). Eeauw P — noae, mo
K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HBT U0eanos.

HHokazarenbcTBo. Bribepem B [ Henyseoit Mmuorowien f(x) MuHu-
MasibHO# crertern. [lyers g(x) — mponsBosibHBIN MHOTOUWIEH 13 1.

Pasnemum g(x) na f(x) ¢ ocratkom: g(x) = f(x) * h(zx) + r(x). Tak
Kak [ — umeads, to f(x)* h(x) — snement us I.

Caenosarenbho, 7(z) = g(x) + (— f(x) * h(z)) — snement u3 I (Beap
I — ajymruBHast nojrpyima). Ho crenenb MHOTOWIeHA 7'(2) MEHBIIE CTe-
nern muoroduiena f(x), mosromy r(x) = 0 (crenenn muorowiena f(x) —
MUHUMAJTBHAST CPEJIN BCEX HEHYJIeBBIX MHOTOUJIEHOB 13 1 ).



V.4. Teopema 006 njaeaJjiax KoJiblla MHOT'OYJIEHOB

TeopeMa 14 (06 naeasax KoJblla MHOTOYJIEHOB). Eeauw P — noae, mo
K0NbUO Plx| mnozounenos nad nosem P asasemen KOABUOM 2006~
HBT U0eanos.

HHokazarenbcTBo. Bribepem B [ Henyseoit Mmuorowien f(x) MuHu-
MasibHO# crertern. [lyers g(x) — mponsBosibHBIN MHOTOUWIEH 13 1.

Pasnemum g(x) na f(x) ¢ ocratkom: g(x) = f(x) * h(zx) + r(x). Tak
Kak [ — umeads, to f(x)* h(x) — snement us I.

Caenosarenbho, 7(z) = g(x) + (— f(x) * h(z)) — snement u3 I (Beap
I — ajymruBHast nojrpyima). Ho crenenb MHOTOWIeHA 7'(2) MEHBIIE CTe-
nern muoroduiena f(x), mosromy r(x) = 0 (crenenn muorowiena f(x) —
MUHUMAJTBHAST CPEJIN BCEX HEHYJIeBBIX MHOTOUJIEHOB 13 1 ).

Teopema jrokazana.



V.5. Teopema o pacHmpeHuu MoJss KakK QaKToOp-
KOJIbIIEe KOJIbIla MHOIOYJI€HOB

Teopema 15. Iycmv P — noae, f(x) — nenpusodumoviii nad P mmo-
eounen ¢ koapuyuernmamu us P, I = {g(az) x f(x) ‘g(:c) € P[:U]}

udean KoAbLYA MHO20UAEH08, NOPodtcIenmbill mHuo2ouaenom f(x), a —

Kopenv wmmozouaena f(x) 6 mnexomopom pacwupenuu noas P. Tozda
darmop-roavuo Plx]/I usomopdro noao Pla).
Jloka3aTeJabCTBO.



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIIEe KOJIbIla MHOIOYJI€HOB

Teopema 15. Iycmv P — noae, f(x) — nenpusodumoviii nad P mmo-
eounen ¢ xoapduyuernmamu uz P, I = {g(x) x f(x) ‘g(:v) € P[:U]}
UDEAN KOADUG MHO20YAEHOE, NOPOAHCICHHIT MHozodwAeHoM f(x), a —

Kopenv wmmozouaena f(x) 6 mnexomopom pacwupenuu noas P. Tozda
darmop-roavuo Plx]/I usomopdro noao Pla).

HHokazarenbcTBo. Pacemorpum otobpaskenne F' kosbiia Plz] B moste
Pla), onpejiesiernoe Ghopmyioit:

F (h(z)) = h(a) € Pla).

Jlerko npoBepuTh, 9TO 0TOOparkeHue F' sipasieTcss roMOMOPHhU3MOM,
PaccmoTrpers npumep?



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIIEe KOJIbIla MHOIOYJI€HOB

Teopema 15. Iycmv P — noae, f(x) — nenpusodumoviii nad P mmo-
eounen ¢ xoapduyuernmamu uz P, I = {g(x) x f(x) ‘g(:v) € P[:U]} —
UDEAN KOADUG MHO20YAEHOE, NOPOAHCICHHIT MHozodwAeHoM f(x), a —
Koperv mHozousena f(x) 6 wexomopom pacwupenuu noas P. Tozda
darmop-roavuo Plx]/I usomopdro noao Pla).

Hokaszareasbcrso. F : Plz] — Pla], tae F (h(z)) = h(a).

CienoBaTesibHO, 110  TeopeMe 00  OHMCAHUU  TOMOMOPMHBIX
00pa30B yHUBEPCAJBHLIX aaredp U TeopeMe O KOHI'PY€EH-
nusx — KoJer, tmojydaem, 9rto Pla] wmsomopduo Plx]/J, e

J = {h(@)| F (h(x)) = 0} = {h(z)|h(a) = 0}



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIl€ KOJIbIla MHOI'OY1J/ICHOB

Hokaszareascrso. F : Plz] — Pla], tae F (h(z)) = h(a).
CiejoBaresibio, 10 TeopeMe 00  olucaHuun  TOMOMOPMHBIX
00pa30B  yHUBEPCAJBHLIX aaredp U TeopeMe O KOHI'PYeH-
nusx  KoJer, rnojydaem, 9rto Pla] wusomopduo Plx]/J, 1ne
J ={h(z)|F (h(z)) =0} = {h(z)|h(a) = 0}.

Octajioch jtokazath, ato ecin h(a) = 0, To h(z) nenurcsa na f(x).



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIl€ KOJIbIla MHOI'OY1J/ICHOB

Hokaszareascrso. F : Plz] — Pla], tae F (h(z)) = h(a).

CiiejloBaresibHo, 10 Teopeme 00  OmHMCAHUH  T'OMOMOPMhHBIX
00pa30B  yHUBEPCAJBHLIX aaredp U TeopeMe O KOHI'PYeH-
nusx  KoJer, rnojydaem, 9rto Pla] wusomopduo Plx]/J, 1ne
J ={h(z)|F (h(z)) =0} = {h(z)|h(a) = 0}.

[To Teopeme o jleieHMN MHOTOYJIEHOB C OCTATKOM, IOJTyYaeM,
9TO CYIIECTBYIOT TaKue MHOTOWIeHb! u(x) u v(z) ¢ KoaduineHtamu u3
P, aro crenenb MHOTOUWIEHA v(X) MEHbIE CTelleHn MHOrouwieHa f(x) u

h(xz) =u(z) * f(x) + v(zx).



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIl€ KOJIbIla MHOI'OY1J/ICHOB

Hokaszareascrso. F : Plz] — Pla], tae F (h(z)) = h(a).

CreioBaTesibHo, 1O TeopeMe 00  ONHCAHUE — TOMOMODMIBIX
00pa30B  yHUBEPCAJBHLIX aaredp U TeopeMe O KOHI'PYeH-
nusx  KoJer, rnojydaem, 9rto Pla] wusomopduo Plx]/J, 1ne
J ={h(z)|F (h(z)) =0} = {h(z)|h(a) = 0}.

[To Teopeme o jleieHMN MHOTOYJIEHOB C OCTATKOM, IOJTyYaeM,
9TO CYIIECTBYIOT TaKue MHOTOWIeHb! u(x) u v(z) ¢ KoaduineHtamu u3
P, aro crenenb MHOTOUWIEHA v(X) MEHbIE CTelleHn MHOrouwieHa f(x) u
h(z) = u(z) * f(x) + v(z). Ocraercst 3aMeTUTH, ITO

0= h(a) = u(a) * fa) +v(a) = u(a) 0 + v(a) = v(a).



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIl€ KOJIbIla MHOI'OY1J/ICHOB

Hokaszareascrso. F : Plz] — Pla], tae F (h(z)) = h(a).

CrieoBaTesibHO, 1O Teopeme 00  OMHUCAHHH — TOMOMOPhHBIX
00pa30B  yHUBEPCAJBHLIX aaredp U TeopeMe O KOHI'PYeH-
nusx  KoJer, rnojydaem, 9rto Pla] wusomopduo Plx]/J, 1ne
J ={h(z)|F (h(z)) =0} = {h(z)|h(a) = 0}.

Wrak, crerenb MHOTOUIeHa v(X) MeHbIIe cTereHn MHorowiena f(x),
h(z) =u(x) * f(x)+v(x) u wv(a)=0. Ho f(x) — Henysesoii MHOTO-
qjIeH MUHUMAJIbHOM cTenenn takoit, ato f(a) = 0. Snauut v(x) — Hyse-
BOII MHOI'OYJIEH.



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIl€ KOJIbIla MHOI'OY1J/ICHOB

Hokaszareascrso. F : Plz] — Pla], tae F (h(z)) = h(a).

CrieoBaTesibHO, 1O Teopeme 00  OMHUCAHHH — TOMOMOPhHBIX
00pa30B  yHUBEPCAJBHLIX aaredp U TeopeMe O KOHI'PYeH-
nusx  KoJer, rnojydaem, 9rto Pla] wusomopduo Plx]/J, 1ne
J ={h(z)|F (h(z)) =0} = {h(z)|h(a) = 0}.

Wrak, crerenb MHOTOUIeHa v(X) MeHbIIe cTereHn MHorowiena f(x),
h(z) =u(x) * f(x)+v(x) u wv(a)=0. Ho f(x) — Henysesoii MHOTO-
qjIeH MUHUMAJIbHOM cTenenn takoit, ato f(a) = 0. Snauut v(x) — Hyse-
BOII MHOI'OYJIEH.

CnenoBarenbho, J = 1.



V.5. Teopema o pacinupeHunn mnoJjis KakK @aKTop-
KOJIbIIEe KOJIbIla MHOIOYJI€HOB

Teopema 15. Iycmv P — noae, f(x) — nenpusodumoviii nad P mmo-
eounen ¢ xoapduyuernmamu uz P, I = {g(x) x f(x) ‘g(:v) € P[:U]} —
udean KoAbLYA MHO20UAEH08, NOPodtcIenmbill mHuo2ouaenom f(x), a —
Kopenv muozousena f(x) 6 mexomopom pacuwupenuu noss P. Tozda
darmop-roavuo Plx]/I usomopdro noao Pla).

Hokaszareasbcrso. F : Plz] — Pla], tae F (h(z)) = h(a).

[To Teopeme 00 onmcannm roMoMopHBIX 00PaA30B yHUBEPCAJIb-
HBIX ajirebp U TeopeMe O KOHTPYEeHIUsIX KOJerl mojydaeM, 9to Plal
mzomopduo Plx|/J, tiae J = {h(az)‘F (h(z)) =0} = {h(z)|h(a) = 0},

puIeM MBI JIoKazan, 910 J = I,



V.5. Teopema o pacHmpeHuu MoJss KakK QaKToOp-
KOJIbIIEe KOJIbIla MHOIOYJI€HOB

Teopema 15. Iycmv P — noae, f(x) — nenpusodumoviii nad P mmo-
eounen ¢ koapuyuernmamu us P, I = {g(az) x f(x) ‘g(:c) € P[:U]}

udean KoAbLYA MHO20UAEH08, NOPodtcIenmbill mHuo2ouaenom f(x), a —

Kopenv wmmozouaena f(x) 6 mnexomopom pacwupenuu noas P. Tozda
darmop-roavuo Plx]/I usomopdro noao Pla).
Teopema ngokazamna.
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BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru

caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepuyThca K cnucKy npe3eHTanmii?
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