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apg+ay-x+...+a,- "

B nanHOM pasiesie Mbl OyIeM OTOMKICCTBIATH BhIpaxkeHus z' u 1. B
4aCTHOCTH, MBI OyJIeM CYUTaTh, 9To 2’ = 1 1 10600 &, B TOM UHCIIE
n g x = 0.



II. Onpeaenenus
MHuoro4jieH 1 mOJIMHOM — CJI0Ba~-CUHOHUMbI. MOXKHO IIPEJI/IOZKUTh, KaK
MUHUMYM, JIB& T10JIX0/ia K IIOHSITHIO MHOIOUJICHA.

Onpenenenne, ectecTBeHHOE AJi MaTeMATITIECKOTO aHAJJIM3a:
MHOTOYJIEH WM IIOJHUHOM HaJ KOJLIIOM K — 3T0 QPYHKINA
K — K, 3ajgaBaecMas BbIpakeHHEeM ag+ a1 - + ...+ a, - x", rie
ap, i, . .., 0, — IEMEHTHI KoJbla K .

Onpenesienne, 0ObIYHO IPUMEHSIOINEECd B aJiredpe: MHOIOYJIeHO)
1JIM TIOJIMHOMOM Ha3blBaeTCsl BbIparKeHle BU 1A
apg+ay-x+...+a,- "

Takum o0OpazoM, MHOIOUYJIEH — 9T0 AUHEUHAST KOMOUHAUUS
nepemerHHott T 6 PA3AUYHBLT cmeneHar. IlodsTomy 3ie-
MEHTHI ag, a1, ..., 0d, Ha3blBaioTcsd KoddduiomeHTaMyn MHOIOYJeHa

ap)+ay-r+...+a,- - x".



II. Onpeaenenus
MHuoro4jieH 1 mOJIMHOM — CJI0Ba~-CUHOHUMbI. MOXKHO IIPEJI/IOZKUTh, KaK
MUHUMYM, JIB& T10JIX0/ia K IIOHSITHIO MHOIOUJICHA.

Onpenenenne, ectecTBeHHOE AJi MaTeMATITIECKOTO aHAJJIM3a:
MHOTOYJIEH WM IIOJHUHOM HaJ KOJLIIOM K — 3T0 QPYHKINA
K — K, 3ajgaBaecMas BbIpakeHHEeM ag+ a1 - + ...+ a, - x", rie
ap, i, . .., 0, — IEMEHTHI KoJbla K .

Onpenesienne, 0ObIYHO IPUMEHSIOINEECd B aJiredpe: MHOIOYJIeHO)
1JIM TIOJIMHOMOM Ha3blBaeTCsl BbIparKeHle BU 1A
apg+ay-x+...+a,- "

Ecnn BCE KO PUIMeHTH a0, A1y« -y Ay MHOTrO4JIeHa
ap+ay-x+...+a,-x" ABILIOTCA dJeMeHTaMu I110Jisd /A, TO TIo-
BOPSIT, uTO f(x) — 9TO MHOTO4YJIeH HaJ mojem K.



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:




II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

Hanpumep, muorounen 2 — 3z2 + 52° cocrouT u3 0 HOUICHOB
27, =322, 5z’



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZUk ;

®da, G, 1,...,01,0a) — dJIEMEHTHI Kojblla K, HazbiBaeMble KO3 u-
IMeHTaMI MHOTO'JIEHA.



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

®da, G, 1,...,01,0a) — dJIEMEHTHI Kojblla K, HazbiBaeMble KO3 u-
IMeHTaMI MHOTO'JIEHA.

Hanpumep, y muorouiena 2 — 322 + 5x° xosbdunuent nepey 2° pasen 2,



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

®da, G, 1,...,01,0a) — dJIEMEHTHI Kojblla K, HazbiBaeMble KO3 u-
IMeHTaMI MHOTO'JIEHA.

Hanpumep, y muorouiena 2 — 322 + 5x° xosbdunuent nepey 2° pasen 2,
nepes r — HyJIIO,



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

®da, G, 1,...,01,0a) — dJIEMEHTHI Kojblla K, HazbiBaeMble KO3 u-
IMeHTaMI MHOTO'JIEHA.

Hanpumep, y muorouiena 2 — 322 + 5x° xosbdunuent nepey 2° pasen 2,
nepejl * — HyJo, 1epel o pased (—3),



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

®da, G, 1,...,01,0a) — dJIEMEHTHI Kojblla K, HazbiBaeMble KO3 u-
IMeHTaMI MHOTO'JIEHA.

Hanpumep, y muorouiena 2 — 322 + 5x° xosbdunuent nepey 2° pasen 2,
nepejl x — HyJo, nepel o pasen (—3), mepej x° — paseH 5.



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI CLkSE’k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOUJIEHA.

Ecym BCE KO3 PUIIEHTDI ag, i, ...,0, MHOTOYJIeHa
ap+ay-x+...+a,-x" ABIAIOTCI JIEeMEHTaMu 110/ [, TO TOBO-
psiT, 9T0 f(2) — 970 MHOTOWIEH HaJ mojiem K.



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [[CPpEMEHHAA X B Pa3JIMYHBIX CTECIICHAX]



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [[CPpEMEHHAA X B Pa3JIMYHBIX CTECIICHAX]

® [I0Ka3aTe/Ib CTelleHn IIepeMeHHONl B OJHOYIEHE;



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI CLkSE’k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [[CPpEMEHHAA X B Pa3JIMYHBIX CTECIICHAX]

® [I0Ka3aTe/Ib CTelleHn IIepeMeHHONl B OJHOYIEHE;

Hanpumep, B Muorouwnene 2 — 3z2 + 52° nepemennas x uMmeer crenenn



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI CLkSE’k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [[CPpEMEHHAA X B Pa3JIMYHBIX CTECIICHAX]

® [I0Ka3aTe/Ib CTelleHn IIepeMeHHONl B OJHOYIEHE;

Harnpumep, B muorousene 2 — 3z + 5x° nepeMennas ¥ uMeer crerenn x’

(T.x. 2 = 22Y),



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI CLkSE’k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [[CPpEMEHHAA X B Pa3JIMYHBIX CTECIICHAX]

® [I0Ka3aTe/Ib CTelleHn IIepeMeHHONl B OJHOYIEHE;

Hanpumep, B mMuorownene 2 — 3x? + 5x° nepemennas x uMeeT cTelle-

mn o', a?,



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI CLkSE’k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [[CPpEMEHHAA X B Pa3JIMYHBIX CTECIICHAX]

® [I0Ka3aTe/Ib CTelleHn IIepeMeHHONl B OJHOYIEHE;

Hanpumep, B muorownene 2 — 3z + 52 nepeMennas o uMmeer crere-

mn 20, 2%, 2.



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI CLkSE’k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [IcpeMeHHasI & B PA3JIMIHBIX CTEIICHIX;
® [I0Ka3aTe/Ib CTelleHn IIepeMeHHONl B OJHOYIEHE;

® ollepallii CJIOYKEHUSI OJIHOYJIEHOB M YMHOXKEHUS OJIHOYJIeHA Ha CKa-
JIAD.



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa

Mnozouaern — swvipastcenue suda: ay+a-r+ ...+ a, x".
SJIGMGHTaMI/I MHOTI'OYJIEHA ABJIAIOTCA:

® O/IHOYJICHDI akZE'k ;

®da, G, 1,...,01,ay — dJIEMEHTHI KoJblla K, Ha3bIBaeMble KO3 puIu-
eHTaMI MHOTOYJIEHA;

® [IcpeMeHHasI & B PA3JIMIHBIX CTEIICHIX;
® [I0Ka3aTe/Ib CTelleHn IIepeMeHHONl B OJHOYIEHE;

® Oli€palun CJIOZKEHWA OAHOYJICHOB M YMHOZKEHU A OJHOYJICHA Ha CKa-
JISIp.
Takum 00pa3oM, MHOIOUIEH — 3T0 AUHEUHAS KOMOUHAUUS nepe-
MEHHOU T 8 PA3AUYHDBLT CTNENEHAT.



II.1. OmnpeneneHne OCHOBHBLIX CTPYKTYPHBIX 3JIEMEHTOB MHO-
ro4JieHa
Mnozouaern — swvipadcernue suda: ag+ay-xr+...+a, x"|
9H€M€HT&MI/I MHOI'OYJIEHa ABJIATOTCHA:

® OJ/[HOYJICHBI ak:Ek;

®a,, ay_1,...,01,ay — DJIEMEHTHI KOJblla K, Ha3bIBaeMble KOdhuIu-
eHTaMU MHOI'OUJICHA;

® [lepeMeHHas ' B Pa3JIMYHbIX CTEIeHIX;
® [I0Ka3aTe b CTelleH! IIepeMeHHOI B OHOYIEHE;

® ollepalli CJIOKEHUSI OJIHOYJIEHOB M YMHOXKEHUS OJJHOYJIeHa Ha CKa-
JIAD.

Ilepeiijiem K ciieyroleMy IIyHKTY IJIaHA:
4. IIpuMeHNUTDb CTPATETUIO HePeXojia OT U3yUYeHNs OT/IeIbHOIO 00b-
eKTa K MCCJIeJOBAHUIO CUCTEMbI OObEKTOB.



Tunopoii m1aH ajgrebpamvyeckoro MccJjea0BaHUs
1. Onpene/nTh 9/1eMEHTHI, U3 KOTOPBIX COCTOUT OOBLEKT MCCJIeIOBaHNs,
BbIOpATh Wi ¢CPOPMUPOBATH TUIIOBBIE CIIOCOOBI IIPEICTaBICHUsT 00bEKTA
1 ero sjieMeHToB.  PaccmaTpubaeTcss MHOYKECTBO MHOIOYJICHOB.

2. OnupeenTh XapaKTepUCTUKU 9JIEMEHTOB 1 00beKTa B LIEJIOM, Ollepa-
UM HaJI dJeMeHTaM#, oTHomeHus:. C UX IOMOIIbIO BBIJIE/IUTb «9KCTPE-
MaJbHbIC» OOBEKTHI U UX 3JIEMEHTHl — HamOoJjee MepCIeKTUBHBIC IS
HCCJIEJIOBAHUS.

3. OboraruTh HAOOP Olepalnii ¥ OTHOIIEHMI 3a cUeT TeopeM U BTOPUU-
HBIX OIlepallnid.

4. IIpuMeHNUTDb CTPATETnIo Hepexoia OT U3y YeHn s OT/AeIHbHOIro 00b-
eKTa K HCCJeJOBAHUIO CHUCTEMBI OObEKTOB.



Tunopoii m1aH ajgrebpamvyeckoro MccJjea0BaHUs
1. Onpene/nTh 9/1eMEHTHI, U3 KOTOPBIX COCTOUT OOBLEKT MCCJIeIOBaHNs,
BbIOpATh Wi ¢CPOPMUPOBATH TUIIOBBIE CIIOCOOBI IIPEICTaBICHUsT 00bEKTA
1 ero sjieMeHToB.  PaccmaTpubaeTcss MHOYKECTBO MHOIOYJICHOB.

2. OnupeenTh XapaKTepUCTUKU 9JIEMEHTOB 1 00beKTa B LIEJIOM, Ollepa-
UM HaJI dJeMeHTaM#, oTHomeHus:. C UX IOMOIIbIO BBIJIE/IUTb «9KCTPE-
MaJbHbIC» OOBEKTHI U UX 3JIEMEHTHl — HamOoJjee MepCIeKTUBHBIC IS
uccjejioBanus.  Paccmompum cmenens MHO204AEHA,

PABEHCNBO MHO20UAEH0E, ONEPAUUL GA2EOPDL MHO20UNEHOS.

3. OboraruTh HAOOP olepalnii 1 OTHOIIEHMH 3a cUeT TeopeM U BTOPUU-
HBIX OIlepaIlUid.

4. IIpuMeHUTDL CTPATETUIO HePexXoia OT N3y UeHNs OTAeIHHOIro 00b-
eKTa K HCCJIeJOBAHIIO CUCTEMbl OObEKTOB.



11.2. CreneHb MHOTOYJIEHA

Onpenenenne 1. CrenneHbI0 MHOTOYJIEHA,
n
flx)=ag+ar-c+...4a,-x
HA3VEAETNCA
® 1HauboOALULEE MAKOE YUCAO T, YMO Gy 7 0, ecau makxoe m natdemcs;

® cCcau 6Ce KOIPPUUUEHMBL IMO20 MHOLOUAENRA PAHbL (), MO, CO2AACHO
HEKOTOPOIM UCTNOYWHUKAM, CMENEHL MAK020 MHO20UAEHA HE Onpede-
asaemesa. Jpyaue asmopvi onpedessrom cmenens makozo MHo204AeHa,
K4k —00 (<« MUNHYC-0ECKOHEUNOCTD S ).



11.2. CreneHb MHOTOYJIEHA

Onpenenenne 1. CrenneHbI0 MHOTOYJIEHA,
n
flx)=ag+ar-c+...4a,-x
HA3VEAETNCA
® 1HauboOALULEE MAKOE YUCAO T, YMO Gy 7 0, ecau makxoe m natdemcs;

® cCcau 6Ce KOIPPUUUEHMBL IMO20 MHOLOUAENRA PAHbL (), MO, CO2AACHO
HEKOTOPOIM UCTNOYWHUKAM, CMENEHL MAK020 MHO20UAEHA HE Onpede-
asaemesa. Jpyaue asmopvi onpedessrom cmenens makozo MHo204AeHa,
K4k —00 (<« MUNHYC-0ECKOHEUNOCTD S ).

Crenenn Muorousiena f(x) obprano oboznadaercs uepes' deg(f(z)) nim
naxke depes deg(f).

10T anruiickoro cjiosa degree — cTeleHb, paHT U T.II.



11.2. CreneHb MHOTOYJIEHA
OrpeJiesienne crerenn MHOrodsexa 0 - 29 Kak —o0 00YCJIOBJICHO YKeJla-
HUEeM 00eCIIeUnTh BBIIIOJHEHNE CBOMCTB

o deg(f(z) - g(x)) = deg(f(z)) + deg(g(x));
o deg(f(z) + g(x)) < max {deg(f(z)), deg(g(z))}:

Jazke JUIs cJlydagl, KOIVla OJMH M3 STUX MHOIOYJIEHOB — HYJIEBOIL.
B curyannn, xorja oba 3TH MHOro4JeHa — HEHYJIEeBble, CIPaBejJu-
BOCTb 3THX CBOHCTB oueBmjHa’. [l HyJeBOO MHOIOUYJIEHa BBIIIOJIHE-
HIE 3TUX CBOMCTB OOYCJIOBJIEHO TEM, YTO CJIOXKEHHE ¢ —OO eCTeCTBEH-
HO OIPEJICJINTD CJIEYIONUIM 00pa3oM: n + (—o0) = (—00) +n = —oo u
(—00) 4+ (—00) = —00, KpOMEe TOTr0, eCTeCTBEHHO CUUTATDH, IYTO —00 < T
JUIST JIIOOOTO 1EeJIOr0 YKCyia n.

2HammoMHIM, 9TO CJIOBO «OYEBHIHO» O3HAYAET «JIEIKO MOI'Y JI0Ka3aTb». Morkere?



11.3. PaBeHCTBO MHOIo4JIeHOB

Omnpenenenne 2. Muozouaenv (nosunomot)
n
— n o__ k
flx)=ap+a-z+...4a, 2" = g agT
k=0

g(:z:)=b0+bl-x+...+bm-azm=Zbkxk
k=0

cmenemy n U M COOMBEMCMBEHHO, HA3LLEAIOMCA PABHBIMI mo20a U
MoAbKo mozda, xozda, 60-NEPSHIT, N = M, U, B0-BMOPLIT, OAL N100020 1
UMENM MECTNO PABEHCMEa a; = b;.



11.3. PaBeHCTBO MHOIo4JIeHOB

Omnpenenenne 2. Muozouaenv (nosunomot)
n
— n o__ k
flx)=ap+a-z+...4a, 2" = g agT
k=0

g(:z:)=b0+b1-x+...+bm-a}m:Zbkxk
k=0

cmenemy n U M COOMBEMCMBEHHO, HA3LLEAIOMCA PABHBIMI mo20a U
MoAbKo mozda, xozda, 60-NEPSHIT, N = M, U, B0-BMOPLIT, OAL N100020 1
UMENM MECTNO PABEHCMEa a; = b;.

[TousitHO, uTO eciau Muorounensl f(x) u g(x) paBHBI (Kak 6bipasice-
HUA), TO IMeeT MeCcTo TOxK1ecTBO f(x) = g(x) (To ecTh paBHBI ByHKUUL,
38/IABACMBIC ITUMU MHOTOICHAM ).



11.3. PaBeHCTBO MHOIo4JIeHOB

Omnpenenenne 2. Muozouaenv (nosunomot)
n
— n o__ k
flx)=ap+a-z+...4a, 2" = g agT
k=0

g(:z:)=b0+b1-x+...+bm-a}m:Zbkxk
k=0

cmenemy n U M COOMBEMCMBEHHO, HA3LLEAIOMCA PABHBIMI mo20a U
MoAbKo mozda, xozda, 60-NEPSHIT, N = M, U, B0-BMOPLIT, OAL N100020 1
UMENM MECTNO PABEHCMEa a; = b;.

BepHo 111, 94T0 ecin MHOTOU/ICHBI TOXKJICCTBEHHO PABHBI, (TO €CTh PaB-
HbI, KaK (DYHKIIUI), TO OHU PABHbBI, KAK BbIPAYKEHIs?



11.3. PaBeHCTBO MHOIo4JIeHOB

Omnpenenenne 2. Muozouaenv (nosunomot)

n

f(x):a0+a1-x+...+an~x”:Zakaz
k=0

k

g(:z:)=b0+b1-x+...+bm-a}m:Zbkxk
k=0

cmenemy n U M COOMBEMCMBEHHO, HA3LLEAIOMCA PABHBIMI mo20a U
MoAbKo mozda, xozda, 60-NEPSHIT, N = M, U, B0-BMOPLIT, OAL N100020 1
UMENM MECTNO PABEHCMEa a; = b;.

BepHo 111, 94T0 ecin MHOTOU/ICHBI TOXKJICCTBEHHO PABHBI, (TO €CTh PaB-
HbI, Kak (DYHKIMN), TO OHU PaBHbI, KaK BbIpaykeHus’! [ BbIparkeHmit
HEKOTOPBIX THIIOB OTBET MOYKET OBITH OTPHUIATETLHBIM.



I1.3. PaBeHCTBO MHOI'O4JIEHOB
Hampumep, paccMOTpHM BBIpaskenns Tia a + b - sin?(p) 4 ¢ - cos?(¢p),
I PABEHCTBO BLIPAYKEHUIT ONPEICIUM TaK »Ke, KaK JIJIsI MHOI'OUJICHOB:

ay + by - sin®(@) + ¢; - cos*(p) = ag + by - sin*(p) + ¢ - cos*(¢)

TOIJIa ¥ TOJIBKO TOIJa, KOIJla a1 = ag, by = by, ¢1 = ¢o.



I1.3. PaBeHCTBO MHOI'O4JIEHOB
Hampumep, paccMOTpHM BBIpaskenns Tia a + b - sin?(p) 4 ¢ - cos?(¢p),
I PABEHCTBO BLIPAYKEHUIT ONPEICIUM TaK »Ke, KaK JIJIsI MHOI'OUJICHOB:

ay + by - sin®(@) + ¢; - cos*(p) = ag + by - sin*(p) + ¢ - cos*(¢)

TOIJIa ¥ TOJIBKO TOIJa, KOIJla a1 = ag, by = by, ¢1 = ¢o.
B stom ciayuae i ymkuuld  UMeeT  MeCTO  TOXKJIeCTBO
sin?(p) = 1 — cos?(), HO 3TH 6bIPasICENIUA HE PABHLL,



I1.3. PaBeHCTBO MHOI'O4JIEHOB
Hampumep, paccMOTpHM BBIpaskenns Tia a + b - sin?(p) 4 ¢ - cos?(¢p),
I PABEHCTBO BLIPAYKEHUIT ONPEICIUM TaK »Ke, KaK JIJIsI MHOI'OUJICHOB:

ay + by - sin®(@) + ¢; - cos*(p) = ag + by - sin*(p) + ¢ - cos*(¢)

TOT'la U TOJIBKO TOI'/la, KOT'la a1 = A2, b1 = bg, C1 = Co.

B stom ciaywae s ymkuyuid  mMeeT  MECTO  TOXKJECTBO
sin?(p) = 1 — cos?(), HO 3TH 6bIPasICENIUA HE PABHLL,

as mHo20uneHOB8 IO, 00HAKO, HE MaAK: MHO204NEHDL
cosnadarom, Kax PynHruuu mozada u Moabko moz20a, Kozda
OHU PABHBL, KAK SbLPANHCEHUS.



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBAa MHOTOYJIEHOB). MH1oz0unenoi
f(x) u g(x) paswo mozda u mosvko mozda, Ko2da ModcIeCMEEHHO
pashve pynkyuu f u g, 3adasaemoie IMUMU MHOZOUACHAMU.

CJIMIIKOM MHOT'O CJIOB...



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

f(x) =g(z) & f(r)=g()

Bot Teneps xoporio!



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

f(x) =g(z) & f(r)=g()

3amevanue. OTMeTHM, YTO 3JIeCh pedb UJIeT He O PaBeHCTBe 3HAYE-
HUII MHOIOYJIEHOB Ha HEKOTOPOM 3JIEMEHTEe I, a O PaBEeHCTBe MHOI'OYJIe-
HOB «B LI€JIOM», TO €CThb, IIpU «aHAJUTUIYECKOM I10/1X0/Ie», TOXK IeCTBEHHOM

paBercTBe. HbiMu cioBamu, paBeHcTBO f () = g(x) JIOJKHO UMETH Me-
cro agist Jiroboro z w3 K. f(z) = g(x).



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB
Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

f(x) =g(z) & f(r)=g()

Hoka3zareabcTBO. HeoOXxomMOCTh B 9TOM KpUTEPUU OYEBUJIHA, JIO-
KayKeM JIOCTATOYHOCTD.



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

f(x) =g(z) & f(r)=g()

JlokazareabcTBO. OTKa3aBIINCL OT TPeOOBAHUSI, UTO 1M, N — CTelle-
HU COOTBETCTBYIOIINX MHOTOYIEHOB, MOKHO CUUTATH, 4TO m = n (moJia-
rast, 9TO BCe «HejocTaoImnes KoahduimenTsl a; uin b; pasabt 0). [Tycts

f(z) = g(x).



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

f(x) =g(z) & f(r)=g()

JlokazareabcTBO. OTKa3aBIINCL OT TPeOOBAHUSI, UTO 1M, N — CTelle-
HU COOTBETCTBYIOIINX MHOTOYIEHOB, MOKHO CUUTATH, 4TO m = n (moJia-
rast, 9TO BCe «HejocTaoImnes KoahduimenTsl a; uin b; pasabt 0). [Tycts
f(x) = g(x). Pacemorpum MHOTOUW/ICH

hz)= f(z) —g(x) = (ap — by) + (a1 — b1) - x + ...+ (a, — b,) - z".



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB
Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).
flz)=g(x) & f(z)=g(x)
JloKa3aTeabCTBO.
hz)= f(z)—g(x) = (ap — by) + (a1 — b1) - x4+ ...+ (a, — b,) - ="

Tax kak f(x) u g(x) ToxaecTBenno pasubl, To h(x) = 0 s 1106010 .
[ 1(0)=0,
h(1) =0,

[TosTomy <




I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

flx)=g(x) & f(z)=g()

Jloka3aTeJbCTBO.
h(z) = flx) — g(z) = (ag — b)) + (a1 — b)) -z + ...+ (ap, — b,) - 2"
( h(0) =0, ” 20— by
\ h(1) =0, OTKYJIa UMEeeM, YTO CTOJIOeI] yi | _ | @ —b o
\ hn) =0, " o
)
Yo =Y,
pererne OCJIY < Yoty l+...+y, - 1=0,
| Yo+y-nt. . Fy,-n" =0




I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

f(x) =g(z) & f(r)=g()

JokazareabcTBO. Brrauciienne onpeaeanTess MaTpuilbl Koddpuim-

10 O0... 0
11 1 ... 1 ) .

CHTOB 9TON CHCTEMBI YpaBHEHUI CBOIUTCA K BbI-
1 nn?...n"

JUCJICHUIO TaK Ha3bIBAEMOT'O OIIpe/iesinTe s BarnjiepMonia, KOTophbIil
JaCTO BCTPEUYAETCS B PA3INIHBIX 001aCTAX aareOph.



I1.4. Kpurepuii paBeHCTBa MHOT'OYJIEHOB

Teopema 1 (Kputepuii paBeHCTBa MHOTOYJIEHOB).

f(x) =g(z) & f(r)=g()

JokazareabcTBO. Brrauciienne onpeaeanTess MaTpuilbl Koddpuim-

10 0... 0O
11 1 ... 1 ) .

CHTOB 9TON CHCTEMBI YpaBHEHUI CBOIUTCA K BbI-
1 nn?...n"

JUCJICHUIO TaK Ha3bIBAEMOT'O OIIpe/iesinTe s BarnjiepMonia, KOTophbIil
JaCcTO BCTpevaeTcsd B pa3/JIMIHbIX 001acTdX aareopbl. MoxKHO moKaz3aTh,
YTO OH OTJIMYeH OT HyJisd. 3HauuT, 3Ta OCJIY mMmeeT eauHCTBEHHOE pe-
IeHue — HyJieBoe, TOo ecTb ag = by, ..., a, = b,, 4T0 1 TpebOBAIOCH JIO-
KazaTh.



I1.5. Omnepamnuu ajred6pbl MHOTOYJICHOB

Ciaoxkenue:

f(x)+g(x)=(ap+ar-x+...+a,-2")+(bg+br-x+...+b,-2") =



I1.5. Omnepamnuu ajred6pbl MHOTOYJICHOB
Caoxkenne:
flx)+g(x)=(ap+ar-xz+...+a,-2")+(bog+b-x+...+b,-2") =
= (ap+by) + (a1 +b1) - x+ ...+ (a, +b,) - 2",

3/IeCh N — MAKCHMYyM cTeleHeil MuorowieHoB f(x) u g(x).



I1.5. Omnepamnuu ajred6pbl MHOTOYJICHOB
Caoxkenne:
flx)+g(x)=(ap+ar-xz+...+a,-2")+(bog+b-x+...+b,-2") =
= (ap+by) + (a1 +b1) - x+ ...+ (a, +b,) - 2",

3/IeCh N — MAKCHMYyM cTeleHeil MuorowieHoB f(x) u g(x).

YMHOXKEHNEe Ha dJIeMeHT )\ u3 K:

A fle)=A-(ap+a-z+...+a,-2") =



I1.5. Omnepamnuu ajred6pbl MHOTOYJICHOB
Cioxenne:
f(x)+g(x)=(ap+ar-x+...+a,-2")+(bg+br-x+...+b,-2") =
= (ag+bo) + (a1 +b1) - x+ ...+ (an + b,) - 2",
3/IeCh N — MAKCHMYyM cTeleHeil MuorowieHoB f(x) u g(x).
YMHOXKEeHUe Ha 3JIeMeHT \ u3 K
A fle)=A-(ap+a-z+...+a,-2") =
=A-ag)+A-ar)-z+...+(X-a,)- 2"



I1.5. Omnepamnuu ajred6pbl MHOTOYJICHOB
Canoxkenne:
flx)+g(x)=(ap+ar-x+...+a,-2")+(bog+b-x+...+b,-2") =
= (ag+bo) + (a1 +b1) -z + ...+ (a,+b,) - 2",
3/1eCh M — MaKCHMyM crerieneil Muorowienos f(z) u g(x).
YMHOXKeHe Ha dJIeMeHT \ u3 K
A fle)=A-(ap+a-z+...+a, -2")=
=Aag)+A-a)-z+...+(X-a,) 2"
IIpousBenenne MHOT'O4YJIEHOB :

(5] (£9) £z -

S:O k:O S+t:k



I1.5. Omnepamnuu ajred6pbl MHOTOYJICHOB
CioxeHnne:
f(x)+g(x)=(ap+ar-x+...4a,-z")+(bg+br-x+...+b,-2") =
= (ap+bo) + (a1 +b1) -z + ...+ (a, + by,) - 2",
3/IeCh N — MAKCHMyM cTeleHeil MuorowieHoB f(x) u g(x).
YMHOXKeHnEe Ha 3JeMeHT A\ 13 K:
A fle)=A-(ap+a-z+...4a,-2") =
=X-ag)+(A-a)-z+...+(A-a,) - 2"
IIpousBeneHne MHOTO4JIEHOB :

(Zn: a3x3> . (;mo: btﬂ) = mif <zk: a, - bks> ok

s=0 —0 -



I1.6. CsBolicTBa HEKOTOPHIX onepalnuii aJaredopbl MHOTOYWIEHOB

L f(z) +g(z) = g(z) + f(2);
2. f(x) + (g9(x) + h(z)) = (f(z) + g(x)) + h(z);
3. f(x) +0(z) = f(z), rue 0(z) = 02°.

4 f(@) + (= f(2) = O(@), e (= f(2)) = = Y _apa™ = (=an) ™



I1.6. CsBolicTBa HEKOTOPHIX onepalnuii aJaredopbl MHOTOYWIEHOB
L f(z) +g(x) = g(x) + f(x);

2. fz) + (g(x) + h(x)) = (f(x) + g(z)) + hlz);
3. f(z) +0(z) = f(x), rue 0(z) = 02°.

L f(@) + (= f(@) = O(z), rae (—f(x) = = ) ana™ =) (—ay)a™

5 A(f(x) +g(x)) = Af(x) + Aglx);
6. (A+p) f(z) = Af(x) + pf(z);



I1.6. CsBolicTBa HEKOTOPHIX onepalnuii aJaredopbl MHOTOYWIEHOB
L f(z) +g(x) = g(x) + f(x);
2. f(x) + (g(x) + h(x)) = (f(x) + g(z)) + h(z);
3. f(z) +0(z) = f(x), rue 0(z) = 02°.

4 f(@) + (= f(2)) = 0(x), vae (= f(2)) = = ) ama”™ =Y (—ap)z"™;
m=0 m=0

5. A(f(x) +g(x)) = Af(x) + Ag(x)

6. A+ pu) f(z) = Af(x) + pf(x)

7. (M) f(x) = A(uf(x))

8.1 flz) = flz)



I1.6. CsBolicTBa HEKOTOPHIX onepalnuii aJaredopbl MHOTOYWIEHOB

Tak, MbI TIOJIYYMJIT MHOXKECTBO MHOTOUJIEHOB C OIpeJe/IeHHbIMHI Ha,
HEM OIlepallgMU CJ0YKEHUs, YMHOXKEHHSI 1 YMHOYKEHUsT Ha CKAJIS.

1. Onepamusi «+» KOMMYTATUBHA, ACCOIMATUBHA, C HYJIEBbIM U
IIPOTUBOIIOJIOXKHBIME 3JI€MEHTAMU JIJIsl JIF0OON0 MHOT'OYJIEHA.



I1.6. CsBolicTBa HEKOTOPHIX onepalnuii aJaredopbl MHOTOYWIEHOB

Tak, MbI TIOJIYYMJIT MHOXKECTBO MHOTOUJIEHOB C OIpeJe/IeHHbIMHI Ha,
HEM OIlepallgMU CJ0YKEHUs, YMHOXKEHHSI 1 YMHOYKEHUsT Ha CKAJIS.

1. Onepamusi «+» KOMMYTATUBHA, ACCOIMATUBHA, C HYJIEBbIM U
IIPOTUBOIIOJIOXKHBIME 3JI€MEHTAMU JIJIsl JIF0OON0 MHOT'OYJIEHA.

2. Onepalust «-» KOMMYTATUBHA, ACCOINATUBHA, C €IMHUIHBIM 3J1e-
MEHTOM.



I1.6. CsBolicTBa HEKOTOPHIX onepalnuii aJaredopbl MHOTOYWIEHOB

Tak, MbI TIOJIYYMJIT MHOXKECTBO MHOTOUJIEHOB C OIpeJe/IeHHbIMHI Ha,
HEM OIlepallgMU CJ0YKEHUs, YMHOXKEHHSI 1 YMHOYKEHUsT Ha CKAJIS.

1. Onepamusi «+» KOMMYTATUBHA, ACCOIMATUBHA, C HYJIEBbIM U
IIPOTUBOIIOJIOXKHBIME 3JI€MEHTAMU JIJIsl JIF0OON0 MHOT'OYJIEHA.

2. Onepalust «-» KOMMYTATUBHA, ACCOINATUBHA, C €IMHUIHBIM 3J1e-
MEHTOM.

3. Bepen zakon gucTpubyTUBHOCTH:

fx) - (g(x) + hlx)) = flx) - g(x) + f(x) - h(z).



I1.7. JluneiiHoe nmpocTpaHCTBO MHOIO4YJI€EHOB

V13 9TuxX CBOHCTB ciieayeT, 9TO, MHOXKECTBO MHOTOIJICHOB ABJIACTCS J111-
HOITHBIM  [TDOCTPAHCTBOM HaJ 1mojieM K OTHOCUTE/NIBHO OOBIYHBIX OIle-
paruii cJIOYKeHns MHOTOYJIEHOB U YMHOYKEHHWS MHOTrOYJIeHa Ha dJeMeHT

n3 K.



I1.7. JluneiiHoe nmpocTpaHCTBO MHOIO4YJI€EHOB

13 9Tux cBOMCTB cilejlyeT, YTO, MHOYKECTBO MHOT'OUJICHOB SIBJISETCS 111~
HEHHBIM TDOCTPAHCTBOM HaJl TToJ1eM K OTHOCHTE/bHO OOBIYHBIX Ollepa-
Ui CJIOYKEHUST MHOTOYJIEHOB M YMHOKCHHSI MHOIOUJICHA Ha 9JEMEHT U3
K. OrmeruMm, 9ro npu aaredpamdeckoM Mojxoje (TO ecTb KOTJa MHO-
FOYJeH — 9TO MPOCTO BBIPAYKEHKE), COOTBETCTBYIOIINE COOTHOIIEHNUSI,
3abUKCHpoOBaHHbIE B aKCHOMax JIMHEHHOTO MPOCTPaHCTBa, CJIEIYIOT W3
OlpeiesIeHIsT COOTBETCTBYIOIINX OIePAIHil.



I1.7. JluneiiHoe nmpocTpaHCTBO MHOIO4YJI€EHOB

13 9Tux cBOMCTB cilejlyeT, YTO, MHOYKECTBO MHOT'OUJICHOB SIBJISETCS 111~
HEHHBIM TDOCTPAHCTBOM HaJl TToJ1eM K OTHOCHTE/bHO OOBIYHBIX Ollepa-
Ui CJIOYKEHUST MHOTOYJIEHOB M YMHOKCHHSI MHOIOUJICHA Ha 9JEMEHT U3
K. OrmeruMm, 9ro npu aaredpamdeckoM Mojxoje (TO ecTb KOTJa MHO-
FOYJeH — 9TO MPOCTO BBIPAYKEHKE), COOTBETCTBYIOIINE COOTHOIIEHNUSI,
3abUKCHpoOBaHHbIE B aKCHOMax JIMHEHHOTO MPOCTPaHCTBa, CJIEIYIOT W3
OlpeiesIeHIsT COOTBETCTBYIOIINX OIePAIHil.

OueBMIHO, YTO JIJIA JIIOOOIO HEOTPUIIATE/ILHOIO 11€JI0I0 YUCIa 1M, MHO-
YKECTBO MHOTI'OYJICHOB CTEIIEHU He BBIIIE M SABJISETCS TOANPOCTPAHCTBOM
pasMepHocTH M + 1 B OeCKOHEYHOMEPHOM JIMHEITHOM ITPOCTPAHCTBE BCEX
MHOI'OYWIEHOB ¢ KoadduimenTaMu n3 K .



I1.7. JluneiiHoe nmpocTpaHCTBO MHOIO4YJI€EHOB

13 9Tux cBOMCTB cilejlyeT, YTO, MHOYKECTBO MHOT'OUJICHOB SIBJISETCS 111~
HEIHBIM TPOCTPAHCTBOM HaJ 11oJ1eM K OTHOCUTE/ILHO OOBIYHBIX Ollepa-
Ui CJIOYKEHUST MHOTOYJIEHOB M YMHOKCHHSI MHOIOUJICHA Ha 9JEMEHT U3
K. OrmeruMm, 9ro npu aaredpamdeckoM Mojxoje (TO ecTb KOTJa MHO-
FOYJeH — 9TO MPOCTO BBIPAYKEHKE), COOTBETCTBYIOIINE COOTHOIIEHNUSI,
3abUKCHpoOBaHHbIE B aKCHOMax JIMHEHHOTO MPOCTPaHCTBa, CJIEIYIOT W3
OlpeiesIeHIsT COOTBETCTBYIOIINX OIePAIHil.

OueBMIHO, YTO JIJIA JIIOOOIO HEOTPUIIATE/ILHOIO 11€JI0I0 YUCIa 1M, MHO-
YKECTBO MHOTI'OYJICHOB CTEIIEHU He BBIIIE M SABJISETCS TOANPOCTPAHCTBOM
pasMepHocTH M + 1 B OeCKOHEYHOMEPHOM JIMHEITHOM ITPOCTPAHCTBE BCEX
MHOI'04JIeHOB ¢ Koadpdunumenramu n3 K. [ToaToMmy Bce pe3ynbTaThl, MOJY-
YeHHbIe HAMU JIJI TPOU3BOJIBHBIX JIMHEHHBIX ITPOCTPAHCTB, CIIPaBE/IINBbLI
1 JIJIs1 TPOCTPAHCTBA MHOI'OYJICHOB.



11.8. KoJ/abiio MHOTOYJIEHOB

MmuoKecTBO BceX MHOTOUJIEHOB ag + @1 - & + ...+ a, - &' OT 1nepemen-
Hoit @ HaJ nosiem K obosnauaercst depes K|z|. Hambosiee BaxKHbIME
B 9TOM KypCe SIBJISIOTCS MHOTOWICHBI HAJ[ MOJIEM JICHCTBUTEIbHBIX -
cesl M HaJl MOJIeM KOMILIEKCHBIX 9HCeJl, TO eCTh MHOrouaeHbl n3 R[z| n
Clx]. YuurbiBasi cBojicTBa oreparnii MHOYKECTBA MHOTOUIEHOB, MOXKHO
OTMETHTD UTO JIJIsA JTI000r0 1mosist K MHOKeCTBO MHOTOWICHOB K ] sBi1st-
eTCst KOJIBIOM OTHOCHTETBHO OMepPAIuil CYMMUPOSANUA MHOLOUAECHOE T
YMHONCEHUA MHO2OUACHOB, TOTHEE ACCOUUAMUBHOIM KONDUOM.



11.8. KoJ/abiio MHOTOYJIEHOB
BosHuKaeT ecTecTBEHHBI BOIIPOC: SIBJISIETCSI I KOJILIIO MHOIOYJICHOB
moJjieM?



11.8. KoJ/abiio MHOTOYJIEHOB

Bosnukaer ecTecTBeHHBIN BOIIPOC: SABJISIETCS JIM KOJIHLIIO MHOTIOUIEHOB
moJjieM?

[1s1 oTBeTa Ha 9TOT BOIIPOC OCTAJIOCH BBISICHUTDL, CYIIECTBYET JI 00-
PATHBII «I10 YMHOYKEHHIO» JIEMEeHT JIJIsI JIF000T0 MHOIMOUIEHA.

[Tycte g(x) — oOpaTHBI «110 YMHOXKEHHIO» JIEMEHT K MHOTOUJICHY
f(z) crenenu, 6omprmeii 0.



11.8. KoJ/abiio MHOTOYJIEHOB

BosnunkaeT ecTecTBEHHBIN BOIIPOC: SIBJIAETCS JI KOJILIIO MHOIOYJIEHOB
11oJieM’

It oTBeTa Ha TOT BOIPOC OCTAJOCH BBISICHUTD, CYIIECTBYET JIT 00-
PATHBIN «I10 YMHOYKEHUIO» SJIEMEHT JIJIs JII0O0r0 MHOIOUIEHA.

[Tycte g(x) — oOpaTHBI «110 YMHOXKEHHIO» JIEMEHT K MHOTOUJICHY
f(z) crenenn, 6ompieii 0. Torma f(x) - g(z) = 1.



11.8. KoJ/abiio MHOTOYJIEHOB

BosHnukaeT ecTecTBEHHBIH BOIPOC: ABJIAETCS JIU KOJILIIO MHOT'OYJICHOB
roJjem?

1 oTBeTa Ha 9TOT BOIPOC OCTAIOCH BBISICHUTDH, CYHIECTBYET JI 00-
PATHBIN «I10 YMHOYKEHUIO» JIEMEHT JIJIsd JIF0OOI'0 MHOIOUJICHA.

[Tycte g(x) — oOpaTHBI «110 YMHOXKEHHIO» JIEMEHT K MHOTOUJICHY
f(z) crenenn, 6ompieii 0. Torma f(x) - g(z) = 1.

B JsieBoifi yacTu paBeHCTBa CTOMT MHOIOYJIEH HEHYJIEBOI CTeleHH, a
clipaBa — HYJIEBOI.



11.8. KoJ/abiio MHOTOYJIEHOB

BosHnukaeT ecTecTBEHHBIH BOIPOC: ABJIAETCS JIU KOJILIIO MHOT'OYJICHOB
roJjem?

1 oTBeTa Ha 9TOT BOIPOC OCTAIOCH BBISICHUTDH, CYHIECTBYET JI 00-
PATHBIN «I10 YMHOYKEHUIO» JIEMEHT JIJIsd JIF0OOI'0 MHOIOUJICHA.

[Tycts g(x) — obOpaTHBI «I10 YMHOXKEHHIO» 3JIEMEHT K MHOTOWJIEHY
f(z) crenenn, 6ompieii 0. Torma f(x) - g(z) = 1.

B JsieBoifi yacTu paBeHCTBa CTOMT MHOIOYJIEH HEHYJIEBOI CTeleHH, a
clipaBa — HYJIEBOI.

[Torydaennoe mpoTuBopedne moKa3blBacT, YTO KOJIbIIO MHOIOYJICHOB 10~

JiIeM |He ABJISIETCH |,




I11. JleauMocTh MHOI'OYJIEHOB

Mmuorounen sBjseTcsd BblpayKeHneM, IPEeJICTaBSIONIIM COO0I CyMMY
HEKOTOPBIX cJlaraeMbIX. FCcTeCTBEHHO, UYTO HEPEIKO BOBHUKAET HEOOXO,11-
MOCTDL B IpPECTaBJIEHNN MHOTOUJIEHa B BUJIE TPOU3BEIEHUSI.



III. JleaumMocTh MHOI'OYJIEHOB

MHuoroujieH sBJsieTcsl BbIPazKeHUEM, IPEeJICTaBISIONUM COOON CyMMY
HEKOTOPBIX cJlaraeMbIX. FCcTeCTBEHHO, UYTO HEPEIKO BOBHUKAET HEOOXO,11-
MOCTb B IIPEJCTaBICHUN MHOIOYJICHA B BUJIC IPOU3BEICHMSI.

Nrak, ogny us 1nesieil JajbHEHRIIEro MCCjieJ0BaHus MOXKHO OBLIO ObI
chopMyIIPOBATE CJACIYIONIIM 00Pa3OM.

Lenaws 1. [Ipedcmasumv mrozousen 6 6ude npoussederis MHO204NEHOB.



III. JleaumMocTh MHOI'OYJIEHOB
Henw 1. IIpedcmasums mroz20urer 6 sude npoussedenus MHO20UAEHOE.

OJ1HaKO, B 9TOM IOCTaHOBKE I1e/1b 1 MOXKeT ObITh JOCTUIHYTa TPUBHU-
aJIbHBIM 00pa30M:



III. JleaumMocTh MHOI'OYJIEHOB
Henw 1. IIpedcmasums mroz20urer 6 sude npoussedenus MHO20UAEHOE.

OjiHaKO, B 9TOM IIOCTAHOBKE 11e/1b 1 MOYKeT ObITb JOCTUIHYTa TPUBU-
0
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TOB, W IOCTaBUM 3aJlauy [pejcTaB/ieHnus 4ucjaa 928 ¢ IIOMOIIbIO0 Yu-
ces1, obo3HavaeMbIx Imdpamu 5, 2 W & TO MOJYIUM BbIparkeHUE
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Bripaskenne B mpaBoil 4acTW MOXKHO paccMaTpuBaThb KaK 3HadYeHUE
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OTa aHAJIOIUs MEKJly HATypaabHLIMU YUCIAMU U MHOI'OUJIEHAME 1103~
BOJISIET IIEPEHECTH HEKOTOPBIE I0JIE3HbIE OIlepalli TEOPUN IUCe B TEO-
PUIO MHOTOWIEHOB. B yacTHOCTH, MBI IlepeHeceM Ha aaredpy MHOTOUIEHOB
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h(z) =2+ 2 — 2® + 23 — 22* — crenens nonusunace!

"M g(x) MenbIme n.



I11.2. Teopema o jJiejiIeHUU C OCTATKOM

Teopema 2 (0 sieeHUN ¢ OCTATKOM). JlAs 41000 08YT MHO2OYAE-
noe f(x) u g(x) ¢ xoapduyuernmamu us noss K, 2de cmenenv mHo-
eounena g(x) me pasna —oo, Hatudymes marue mnozousenv, p(x) u r(x),

umo deg(r) < deg(g) u f(z) = p(x) - g(x) + r(z).

HokazareabctBo. Unnykims mo deg(f).
MTar maaykmum: nycrs deg(f) > deg(g) n g Bcex MHOTOUICHOB
crerienn MenbIneii, dem deg(f) yTBepKIeHHE TEOPEMbI CIIPABEINBO.

[lycte f(z) =ap+ @z +...+a, 2", g(x)=0by+bix+...+bya™.

Qp

Torpa crenens muorownena h(z) = f(x) — g - 2"
m

- g(x) menbIIe n.

[TosTomy JLJIST h(z) YTBEPZK IeHIE TEOPEMBI BEPHO:

h(z) = q(z) - g(x) + r(z), deg(r) < deg(g).



I11.2. Teopema o jJiejiIeHUU C OCTATKOM

Teopema 2 (0 sieeHUN ¢ OCTATKOM). JlAs 41000 08YT MHO2OYAE-
noe f(x) u g(x) ¢ xoapduyuernmamu us noss K, 2de cmenenv mHo-
eounena g(x) me pasna —oo, Hatudymes marue mnozousenv, p(x) u r(x),

umo deg(r) < deg(g) u f(z) = p(x) - g(x) + r(z).

HokazareabctBo. Unnykims mo deg(f).

MTar maaykmum: nycrs deg(f) > deg(g) n g Bcex MHOTOUICHOB
crerienn MenbIneii, dem deg(f) yTBepKIeHHE TEOPEMbI CIIPABEINBO.
[lycte f(z) =ap+az+...+a, 2", glx)=0by+bx+...+byx™,
hla) = (o) — a7 g(z).

h(z) = q(x) - g(x) + r(z), deg(r) < deg(g). CnemoBaresnnho,



I11.2. Teopema o jJiejiIeHUU C OCTATKOM

Teopema 2 (0 sieeHUN ¢ OCTATKOM). JlAs 41000 08YT MHO2OYAE-
noe f(x) u g(x) ¢ xoapduyuernmamu us noss K, 2de cmenenv mHo-
eounena g(x) me pasna —oo, Hatudymes marue mnozousenv, p(x) u r(x),

umo deg(r) < deg(g) u f(z) = p(x) - g(x) + r(z).

HokazareabctBo. Unnykims mo deg(f).

MTar maaykmum: nycrs deg(f) > deg(g) n g Bcex MHOTOUICHOB
crerienn MenbIneii, dem deg(f) yTBepKIeHHE TEOPEMbI CIIPABEINBO.
[lycte f(z) =ap+az+...+a, 2", glx)=0by+bx+...+byx™,
hla) = (o) — a7 g(z).

h(z) = q(x) - g(x) + r(z), deg(r) < deg(g). CnemoBaresnnho,

flo) = -=-a"" - g(x) = h(z) = q(z) - g(z) + r(2),



I11.2. Teopema o jJiejiIeHUU C OCTATKOM

Teopema 2 (0 sieeHUN ¢ OCTATKOM). JlAs 41000 08YT MHO2OYAE-
noe f(x) u g(x) ¢ xoapduyuernmamu us noss K, 2de cmenenv mHo-
eounena g(x) me pasna —oo, Hatudymes marue mnozousenv, p(x) u r(x),

umo deg(r) < deg(g) u f(z) = p(x) - g(x) + r(z).

HokazareabctBo. Unnykims mo deg(f).

MTar maaykmum: nycrs deg(f) > deg(g) n g Bcex MHOTOUICHOB
crerienn MenbIneii, dem deg(f) yTBepKIeHHE TEOPEMbI CIIPABEINBO.
[lycte f(z) =ap+az+...+a, 2", glx)=0by+bx+...+byx™,

f(z) - Z—; " g(w) = qlx) - glz) +r(x),  deg(r) < deg(g),

flo) = gta) - (ato)+ 72 ) 4 rlo),



I11.2. Teopema o jJiejiIeHUU C OCTATKOM

Teopema 2 (0 sieeHUN ¢ OCTATKOM). JlAs 41000 08YT MHO2OYAE-
noe f(x) u g(x) ¢ xoapduyuernmamu us noss K, 2de cmenenv mHo-
eounena g(x) me pasna —oo, Hatudymes marue mnozousenv, p(x) u r(x),

umo deg(r) < deg(g) u f(z) = p(x) - g(x) + r(z).

HokazareabctBo. Unnykims mo deg(f).

MTar maaykmum: nycrs deg(f) > deg(g) n g Bcex MHOTOUICHOB
crerienn MenbIneii, dem deg(f) yTBepKIeHHE TEOPEMbI CIIPABEINBO.
[lycte f(z) =ap+az+...+a, 2", glx)=0by+bx+...+byx™,

f(a) = gla)- (q@c) 4 Gn x”m) rr(z), deg(r) < des(g).



I11.2. Teopema o jJiejiIeHUU C OCTATKOM

Teopema 2 (0 sieeHUN ¢ OCTATKOM). JlAs 41000 08YT MHO2OYAE-
noe f(x) u g(x) ¢ xoapduyuernmamu us noss K, 2de cmenenv mHo-
eounena g(x) me pasna —oo, Hatudymes marue mnozousenv, p(x) u r(x),

umo deg(r) < deg(g) u f(z) = p(x) - g(x) + r(z).

HokazareabctBo. Unnykims mo deg(f).

MTar maaykmum: nycrs deg(f) > deg(g) n g Bcex MHOTOUICHOB
crerienn MenbIneii, dem deg(f) yTBepKIeHHE TEOPEMbI CIIPABEINBO.
[lycte f(z) =ap+az+...+a, 2", glx)=0by+bx+...+byx™,

f(@) = gla) (q<w> "

A

a

S

: a:"m) +r(x), deg(r) < deg(g).
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p(x

TeopeMa JOKa3aHa.



I11.2. Teopema o jJiejiIeHUU C OCTATKOM

Teopema 2 (0 JieJleHUN C OCTATKOM). /lad Mmo0ux 06Yr MH0204.AE-

noe f(x) u g(x) ¢ xoapduyuernmamu us noss K, 2de cmenenv mHo-
eounena g(x) me pasna —oo, Hatudymes marue mnozousenv, p(x) u r(x),

umo deg(r) < deg(g) u f(z) = p(x) - g(x) + r(z).

Paccmorpers npumep?



I11.3. H.O.JA. n H.O.K. mHOrO4J7I€HOB

[Ipogokasa oNCK myTell JOCTUXKEHUS 116/ 2, BEpHEMCS K aHa/lornn
MeyK 1y MHOTOUIeHaMy u duciamu. OJHIMU 13 OCHOBHBIX Ollepaluil J1jisi
BBEJIEHUSI TIOHSITHSI «PAIOHAJIBLIIOe TICI0» B (pOpMe OOBIKHOBEHHBIX
JIpobeil SABJISIIOTCS Ollepallii BbIUKUC/IeHUs HAaOOJILIIIero oomero Je-
surens (H.O.l.) u naumenniniero obimero kparunoro (H.O.K.). B
JIAHHOM pasjiesie Mbl OCYIIIECTBUM [IePEHOC 3TUX KOHCTPYKIUI B TEOPHIO
MHOT'OYJIEHOB.



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesmrtens u octaTka ot Jesenust). Ecau
r(x) — nenyaesol ocmamor om deaenus mHo2ousena f(x) Ha MHO20-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

JloKka3aTebCTBO.



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HHokazareabcTBo. Ecim deg(g(z)) > deg(f(x)), To r(x
Ka3blBaTh Hedero. [loaromy MoKHO cunTarh, 9to deg(g(x)

f(z) u no-

) =
) < deg(f(x)).



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazarenbctBo. Ecin deg(g(x)) > deg(f(x)), To r(x) = f(z) u no-
Ka3blBaTh Hedero. [loaromy MoxkHO cuntath, ato deg(g(x)) < deg(f(x)).

Jocmamouno dokazamyv, wmo 6carull obwull deaumens MHO20YAE-
nos f(x) u g(x) deaum nauesro muozounsen r(x) u naobopom,



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazarenbctBo. Ecin deg(g(x)) > deg(f(x)), To r(x) = f(z) u no-
Ka3blBaTh Hedero. [loaromy MoxkHO cuntath, ato deg(g(x)) < deg(f(x)).
Jocmamouno dokazamyv, wmo 6carull obwull deaumens MHO20YAE-
nos f(x) u g(x) deaum nayero muozouser r(x) u naobopom, ecaruti 0b-
wuti deaumenv muozounrenos r(x) u g(x) deaum nayero mmozounen f(x).



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

waen g(x), mo H.O . (f(z), g(z)) = H.O.A. (g(z), r(z)).

HokazarenbctBo. Ecin deg(g(x)) > deg(f(x)), To r(x) = f(z) u no-
Ka3blBaTh Hedero. [loaromy MoxkHO cuntath, ato deg(g(x)) < deg(f(x)).

[Tycts d(x) — obmuit mesuress muorowienos f(x) u g(x). Hamo joxa-
3aTh, 9TO d(x) JIJIUT HAIEJ0 MHOTOWIEH 1'(T).



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

)
HokazarenbctBo. Ecin deg(g(x)) > deg(f(x)), To r(x) = f(z) u no-
Ka3blBaTh Hedero. [loaromy MoxkHO cuntath, ato deg(g(x)) < deg(f(x)).

[Tycts d(x) — obmmit menurens muorowienos f(x) u g(z). Hamo mo-
KazaTh, 910 d(x) jesuT Hareno muorouten r(x). [lepesejem sTu yrBep-
JKJICHUST HA «SI3bIK DABCHCTB U HEPABEHCTBY !



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

)
HokazarenbctBo. Ecin deg(g(x)) > deg(f(x)), To r(x) = f(z) u no-
Ka3blBaTh Hedero. [loaromy MoxkHO cuntath, ato deg(g(x)) < deg(f(x)).
[Tycts d(x) — obmmit menurens muorowienos f(x) u g(z). Hamo mo-

KazaTh, 910 d(x) jesuT Hareno muorouten r(x). [lepesejem sTu yrBep-
JKJICHUST HA «SI3bIK DABCHCTB U HEPABEHCTBY !

f(z) = ux)d(x) = plx)g(z) + r(z),

g(x) = v(zx)d(z),

0 < deg(r(z)) < deg(g(x)) < deg(f(z)).



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazarenabctBo. [Iycrs d(x) — obmuit gesunrests MuorowieHoB f(x)
1 g(x). Hamo nokasars, aro d(x) jgeuT Hale/n10 MHOrOWIeH 7 ().
fx) = u(z)d(z) = p(r)g(z) + r(z),
g(x) = v(z)d(z),
0 < deg(r(z)) < deg(g(z)) < deg(f(z)).
u(z)d(z) = p(x)g(z) + r(z)



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazarenabctBo. [Iycrs d(x) — obmuit gesunrests MuorowieHoB f(x)
1 g(x). Hamo nokasars, aro d(x) jgeuT Hale/n10 MHOrOWIeH 7 ().
fx) = u(z)d(z) = p(r)g(z) + r(z),
glx) = v(x)d(z)
0 < deg(r(x)) <

u(z)d(z) = p(x)o(z

deg(g(x)) < deg(f(2))
)d(z) + ()



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazarenabctBo. [Iycrs d(x) — obmuit gesunrests MuorowieHoB f(x)
u g(x). Hajo nokasars, aro d(x) jgequT Hale/n1o MHOrOWIeH 7 ().
flz) = u(z)d(z) = p(x)g(z) + r(z),
g(x) = v(z)d(z),
0 < deg(r(z)) < deg(g(z)) < deg(f(z)).
u(x)d(x) = p(x)v(z)d(z) + r(z), orkyma
r(z) = u(z)d(r) — plr)v(z)d(z) =



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazarenabctBo. [Iycrs d(x) — obmuit gesunrests MuorowieHoB f(x)
1 g(x). Hamo nokasars, aro d(x) jgeuT Hale/n10 MHOrOWIeH 7 ().
flz) = u(z)d(z) = p(x)g(z) + r(z),
g(x) = v(z)d(z),
0 < deg(r(z)) < deg(g(x)) < deg(f(z)).
u(z)d(z) = p(z)v(z)d(z) ),
r(z) = u(z)d(x) - plz)o(x)d(z) = (u(z) - p()o(x)) dlz).



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

wien g(x), mo HLO L. (f(z), g(x)) = H.O. . (g(x), r(z)).
HokazareabcTBo. SuaunT, eciim d(x) — 00U JIeJIUTEIb MHOTOUIE-
nos f(x) u g(x), To r(x) = (v(a}) —p(x)v(x)) d(x). DTo o3HATAET, UTO

d(x) jpeuT Haleg 0 MHOTOUIEH 1(X).



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. [lycrs Teneps ¢(x) — obuiuii jemre b MHOTOUIe-
HoB g(x) u r(x). Hamo nokasars, 1to ¢(x) nesnt wareso MaOro4uieH f(x).



II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. [lycrs Teneps ¢(x) — obuiuii jemre b MHOTOUIe-
HoB g(x) u r(x). Hamo nokasars, 1to ¢(x) nesnt wareso MaOro4uieH f(x).
[TepeBesiem aTn yTBEp:K/ICHHST HA «SI3BIK PABEHCTB U HEPABEHCTBY
[ f(x) = p(x)g(x) + (@),

g(x) = a(r)c(z),

7“( ) Blz)e(x),
deg(r(x)) < deg(g(x)) < deg(f(z)).

7\




II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. [lycrs Teneps ¢(x) — obuiuii jemre b MHOTOUIe-
HoB g(x) u r(x). Hamo nokasars, 1to ¢(x) nesnt wareso MaOro4uieH f(x).
[TepeBesiem aTn yTBEp:K/ICHHST HA «SI3BIK PABEHCTB U HEPABEHCTBY
[ f(x) = p(a)g(x) + (@),

g(x) = a(r)c(z),

r(@ ( ) Blz)e(x),
| 0 < deg(r(z)) < deg(g(z)) < deg(f(z)).

<
f (1‘) = p(x)g(r) +r(v)

7\




II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. [lycrs Teneps ¢(x) — obuiuii jemre b MHOTOUIe-
HoB g(x) u r(x). Hamo nokasars, 1to ¢(x) nesnt wareso MaOro4uieH f(x).
[TepeBesiem aTn yTBEp:K/ICHHST HA «SI3BIK PABEHCTB U HEPABEHCTBY

[ f(x) = pla)g(z) + (@),
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II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. [lycrs Teneps ¢(x) — obuiuii jemre b MHOTOUIe-
HoB g(x) u r(x). Hamo nokasars, 1to ¢(x) nesnt wareso MaOro4uieH f(x).
[TepeBesiem aTn yTBEp:K/ICHHST HA «SI3BIK PABEHCTB U HEPABEHCTBY

[ f(x) = pla)g(z) + (@),
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II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. [lycrs Teneps ¢(x) — obuiuii jemre b MHOTOUIe-
HoB g(x) u r(x). Hamo nokasars, 1to ¢(x) nesnt wareso MaOro4uieH f(x).
[TepeBesiem aTn yTBEp:K/ICHHST HA «SI3BIK PABEHCTB U HEPABEHCTBY

[ f(x) = pla)g(z) + (@),
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II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. [lycrs Teneps ¢(x) — obuiuii jemre b MHOTOUIe-
HoB g(x) u r(x). Hamo nokasars, 1to ¢(x) nesnt wareso MaOro4uieH f(x).
[TepeBesiem aTn yTBEp:K/ICHHST HA «SI3BIK PABEHCTB U HEPABEHCTBY
[ f(x) = p(x)g(x) + (@),

g(x) = a(r)c(z),
7“( ) Blz)e(x),
deg(r(z)) < deg(g(z)) < deg(f(x)).
)

f(fﬂ) = plr)afz)c(z) +

7\




II1.4. Teopema o H.O./I. neanrens m octaTka OT JAeJIeHUS

Teopema 3 (o H.O./l. nesurtens u octaTka ot Jesenust). Ecau
r(x) — menysesol ocmamor om deaenus muozousena f(x) na mnoz2o-

unen g(x), mo H.O. . (f(x),g(x)) = H.O. . (g(x), r(z)).

HokazareabctBo. Wrak, ecim ¢(x) — obImit jeuTe/ b MHOTOUIE-
HoB g(x) u r(x), TO

fw) = (p@)a(z) + B(z)) cl).

CresoBare/ibHo, ¢(x) geuT Haresao MHOrowIieH f(x).

Wrtak, MoKazaHo, 9TO BCAKUi OOMMil jesnTenb MHOrOWICHOB f(T)
1 g(x) mesmT HalEJ0 MHOrOWIeH r(x) u HaobOPOT, BesKuit obmumit jie-
JITEJIb MHOTOUICHOB 1'(x) u g(x) et Hale/g10 MHorowieH f(x).

Orcrojia cirejyer 3aKI0IeHIe TeOPEMBbI.

Paccmorpers npumep?



IV. KopHu MHOro4JjieHoB

AHaJjiorns MexK1y MHOIOUJIEHAMM U YUCJIAMU He SIBJISETCA UCUEPIIbIBa-
formieii. [Tose3no nposecTn anaioruio ¢ ApyrumMu odobexktamu. Muorodre-
HY MOYKHO COIIOCTaBUTH (PYHKIINIO, 3aJIaBACMYIO STUM aJiredparmdecKiuM
BBIPAXKEHHEM.



IV. KopHu MHOro4JjieHoB

AHaJjiorns MexK1y MHOIOUJIEHAMM U YUCJIAMU He SIBJISETCA UCUEPIIbIBa-
toreit. [Tose3no mposecTn anasioruio ¢ ApyrumMu odobektamu. Muorode-
HY MOYKHO COIIOCTaBUTH (PYHKIINIO, 3aJIaBACMYIO STUM aJiredparmdecKiuM
BBIPAXKEHHEM.

B cooTBeTcTBUU €O cTpaTerueil MpUOPUTETHOIO U3Yy4YeHUsl IKC-
TPEeMAJILHBIX CATYAINN eCTECTBEHHO pacCMOTPETh CUTYaIlun, KOT1a,



IV. KopHu MHOro4JjieHoB

AHaJjiorns MexK1y MHOIOUJIEHAMM U YUCJIAMU He SIBJISETCA UCUEPIIbIBa-
toreit. [Tose3no mposecTn anasioruio ¢ ApyrumMu odobektamu. Muorode-
HY MOYKHO COIIOCTaBUTH (PYHKIINIO, 3aJIaBACMYIO STUM aJiredparmdecKiuM
BBIPAXKEHHEM.

B cooTBeTcTBUU €O cTpaTerueil MpUOPUTETHOIO U3Yy4YeHUsl IKC-
TPEeMAJILHBIX CATYAIUN eCTeCTBEHHO PacCMOTPETh CUTYAIMH, KOIJa
MO0 3HAUYEHUE IIePEeMEHHON paBHO <«CaMOMY SKCTPEeMasIbHOMY» YUCILY,
JIN00 3HAYEHNEe MHOTOUJIeHa PABHO «CAMOMY 3KCTPEMAJIbHOMY» UUCITY.



IV. KopHu MHOro4JjieHoB

AHaJjiorns MexK1y MHOIOUJIEHAMM U YUCJIAMU He SIBJISETCA UCUEPIIbIBa-
torieit. [losie3Ho npoBecTy aHaAJIOTHMIO ¢ JApyruMu oobekTaMu. MHorode-
HY MOYKHO COIIOCTaBUTH (PYHKIINIO, 3aJIaBACMYIO STUM aJiredparmdecKiuM
BbIPayKEHUEM.

B coorBeTcTBUM CO cTpaTermeil IMPUOPUTETHOTO M3yYEHUsT IKC-
TpeMaJbHBIX CUTYAINIT eCTeCTBEHHO PAaCCMOTPETHh CUTYAIMH, KOTJa
MO0 3HAUYEHUE IIePEeMEHHON paBHO <«CaMOMY SKCTPEeMasIbHOMY» YUCILY,
MO0 3HAYEHUE MHOIOYJICHA PABHO «CAMOMY SKCTPEMAJIbHOMY» UUCIIY.

«CaMbIM 3KCTpeMaJbHBIM» YHCJIOM SIBJIAETCA, odeBuHo, 0. D10 00-
CTOATEILCTBO $sIBUJIOCH OJHOI M3 IPUYMUH JJIsi BBEJEHUS CIEIUAIbLHOIO
IOHATHA — KOPHSI MHOIOUJICHA.



IV. KopHu MHOro4JjieHoB

Onpenenenune 3. [Tycmv f(x) — mHozouren nad xoavuom K. Sae-
menm a koavua K wnazvieaemces KOpHeM muozousena f(x) moeda u
moavko mozda, xozda f(a) =0, 2de 0 — nynesot anemenm xosvua K.



IV. KopHu MHOro4JjieHoB

DopMmyina JiId OTBICKAHUS KOpHEel MHOTOYJIeHa TIepBOil cTereHn ObLIa
M3BeCTHA B TUIYOOKO# japeBHocT. KopHm KBajpaTHOrO ypaBHEHHUS yMe-
JIN HAXOJIUTh ellle JIpeBHue rpekn. /1 Kybnmdeckoro ypaBHEHUsT COOTBET-
cTBYIOIINE POPMYJIBI OBLIN MOJTYyYeHBI B 1535 rojly UTaIbIHCKIM MaTeMar-
koM Huxkoso Tapransn®. Txkeponnmo Kapano B 1545 roxy omny6iin-
KoBaJl B cBoeil kuure «Besmkoe nckyccro, uian O mpaBuiax ajreopbl»
opMyJibl Uit KOpHE MHOTOYJIeHa CTeleHr 4, MoJydeHHble YIeHUKOM
Kapaano Jlynosuko @eppapu. Kazamgock, 4To elie HEMHOIO — U OyJIeT
noJiydena opmyiia Jijist KopHeil MHorodjieHa Jioboit crenenu! Ho...

s/znauabao Tapraabs — B mepeBojie «3ankay — ObLI0 mpo3puineM Hukkosio PorTana, HO IIOTOM
[IPEBPATUIIOCH B (DAMUJIHIO.



IV. KopHu MHOro4JjieHoB

OpaHIIy3KIil MaTeMaTHK BapHCT [aaya’ JoKazas, 9To JJIf MHOTO-
qJieHa crerenu 0oJibine 4 He cymecTByeT (pOPMYJIbl BLIYUCIEHUS X KOp-
Hell, MCIOB3YIoNMUX apudMeTHIecKe ornepaln U pajukaibl. Kakyio
1po0JIeMATHKY B TEOPUU MHOIMOUJICHOB, CBSA3aAHHYIO ¢ KOPHSAMUI MHOT'OYJIe-
HOB, MOYKHO HpeI/I0zKUTh ! MoxKHO paccMaTpuBaTh HHbIE CIIOCOOBI TTOMCKA
KOpHEII MHOTOYJIEHOB, B IEPBYIO 04epe/ib, TPUOINYKECHHBIE BBITUCICHUS.
DTOT 10JIX0JI MOYKHO paccMaTpUBaTh KaK pe3yJ/bTaT IPUMEHEHHUs CTpa-
Teruy MoCTPOeHss MO/1eJi. SHaAUUTeIbHbIE YCIIeXU ObLIN JOCTUTHY ThI
Ipy MPUMEHEHHN CTpATeTnHW MHepexoga OT M3yYeHUd OTAeJIbHOTO
00beKTa K M3Yy4YEeHNIO CUCTeMbl OOBEKTOB 1 CTpaTerun odoraitie-
st Mojie . CooTBeTCTBYIONINE pe3yJibTaThl OYAYT IPUBEIEHBI HUKE.

4Tompr xu3nn 1811-1832. On morub, Korma emy ere He uctojnmics 21 rox!



IV.1. Teopema be3y

Teopema 4. Saemenm a noas K asasemes xopuem muozousena f(x)
nenyaecot cmenenu (mo ecmow f(a) = 0) mozda u moavko moeda, Kozda
f(z) = (x —a) - p(x) daa nexomopozo mrozounena p(x).

Muoro cJioB...



IV.1. Teopema be3y

Teopema 4. a Asasemca KopHem MHO204AEHA 8 MOM U MOALKO MOM
CAYYUAE, K020a IMOM MHO204AEH JeAUMCA HAUECAO HA MHO20YAEH T — Q.
Kak-To HeBHSATHO...
Hajio Ha s13bIKe paBeHCTB!



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(x—a)-pz)
JlokazaTeabcTBO. Heobxodumocmao.

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
Hano nokaszarn

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.
Ectb 3 criocoba jokazarenbcTBa paBencrBa L = R:

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.
Ectb 3 criocoba jokazarenbcTBa paBencrBa L = R:
— JCIIOJIL30BAaHUE PABHOCUIbHBIX IIPpe0Opa30BAHMII;

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

JlokazaTeabcTBO. Heobxodumocmao.

Hajio oKka3aTh paBeHcTBoO.

Ectb 3 criocoba jokazarenbcTBa paBencrBa L = R:
— JCIIOJIL30BAaHUE PABHOCUIbHBIX IIPpe0Opa30BAHMII;
— cBejienne K HepapencTBam L < Ru L > R;

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.

Ectb 3 criocoba jokazarenbcTBa paBencrBa L = R:

— HCIIOJIb30BaHNE PaBHOCUJILHBIX IIPeoOpa30BaHMil;
— cBejienne K HepapencTBam L < Ru L > R;
— METOJ, «OT ITPOTUBHOIO.

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(x—a)- p(x) (1).
JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.
Ectb 3 criocoba jokazarenbcTBa paBencrBa L = R:
— JCIIOJIL30BAaHUE PABHOCUIbHBIX IIPpe0Opa30BAHMII;
— cBejienne K HepapencTBam L < Ru L > R;
— METOJ, «OT IIPOTUBHOIOY.
[TpumeHuM MeToJI paBHOCUJILHBIX IIPEOOPA30OBaAHMIL:
B paBeHcTBe f(a) = 0 3amennm f(a) 9KBUBAJIEHTHBIM BBIPAZKEHIEM.



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.

Un="

=

CoracHo TeopeMe O Aej/ieHnm € OCTaTKOM

f(@) = (x —a)-plx) +r(z),
{ deg(r(x)) < deg(x —a) =1 ~

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.

Un="

=

CoracHo TeopeMe O Aej/ieHnm € OCTaTKOM

{ f(x) = (x—a)- p(x)+r(z),

dea(r(z)) < deg(z —a) =1 deer@) <0 =

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(x—a)- p(x) (1).
JlokazaTeabcTBO. Heobxodumocmao.
fla) =0,
{ fle) = -

CoracHo TeopeMe O Aej/ieHnm € OCTaTKOM

{ ge(g()r(nggge)g(i(i)cg 7“:(x1), = deg(r(z)) <0 = r(z)=r € K.



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(x—a)- p(x) (1).

{f(a>=0,

{

JlokazaTeabcTBO. Heobxodumocmao.

f@)=(@—a)-pla)+r

CoracHo TeopeMe 0 Aej/ieHnm € OCTaTKOM

ge(g()r(nggge)g(i(i)cg 7“:(x1), = deg(r(z)) <0 = r(z)=r e K.



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.

{f(a):(),

H2) = (& —a) - pla) +7 = (@7 Pla)Fr=0

=

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.

{f(a):(),

H2) = (& —a) - pla) +7 = (@7 Pla)Fr=0



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
{ fla) =0,
f(@) = (r —a)-plx)+r

Urak, f(x) = (r — a) - p(x), aro 1 TpebOBATIOCH JIOKA3ATD.

= (a—a) pla)+r=0



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

Hoka3zaTeabcTBO. /ocmamourocms 09eBUIHA:

flx)=(r—aplzr) = fla)=

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

Hoka3zaTeabcTBO. /ocmamourocms 09eBUIHA:

fl@)=(r —a)p(x) = fla)=(a—a)- pla)=



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
Hoka3zaTeabcTBO. /ocmamourocms 09eBUIHA:

fl@)=(z —a)plx) = fla)=(a—a) pla) =0

Teopema joKazaHa.

(1).



IV.1. Teopema be3y

Teopema 4. f(a)=0 < f(x)=(x—a)- p(x) (1).
CaenctBue 1. Ecau a u b — pasamdnbie xopnu muozousena f(x) nad
nosem K, mo f(x)=(x —a)(x —b)g(x) daa mexomopozo mHozoune-

na g(x).
MHoro cJioB...



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.

fla) =0,
f0) =0, = [f(z)=(z—a)(x—bg(r).
aF#b

JloKka3aTeabCTBO.

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.
fla) =0,
fb)=0, = flz)=(z—a)(z—b)g(x).
aF#b

JloKka3aTeabCTBO.

flx) =

[To Teopeme bezy...

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.
fla) =0,
fb)=0, = flz)=(z—a)(z—b)g(x).
aF#b

JloKka3aTeabCTBO.

flz) = (z = a)plz) =

[To Teopeme beay...

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.

aF#b
JloKka3aTeabCTBO.

flz) = (z = a)plz) =

[TojcraBum b B nostydeHHoe Boipazkerue st f(x)...

fla) =0,
f0) =0, = flz) = (z —a)(x - bg(z).

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.

aF#b
JloKka3aTeabCTBO.
flx) = (x —a)p(x) =
0= 1) =

[TojcraBum b B nostydeHuoe Boipazkerue st f(x)...

fla) =0,
f0) =0, = flz) = (z —a)(x - bg(z).

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.

aF#b
JloKka3aTeabCTBO.
flx) = (x —a)p(x) =
0= f(b) =(b—a)p) =

[TojcraBum b B nostydeHuoe Boipazkerue st f(x)...

fla) =0,
f0) =0, = flz) = (z —a)(x - bg(z).

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.
f0)=0, = f(z)=(z—a)(z—bg).
aF#b

JloKka3aTeabCTBO.

f(@) = (z —a)plz) =
0= f() = (b—a)pb) = p(b) =0.

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.

fla) =0,
f0) =0, = [f(z)=(z—a)(x—bg(r).
aF#b

JloKka3aTeabCTBO.
flx) = (x —a)p(x) =
0= f()=(b—a)p(b) = pb)=0.

[Tpumenunm Teopemy Besy k p(x)...

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.

fla) =0,
f0) =0, = [f(z)=(z—a)(x—bg(r).
aF#b

JloKka3aTeabCTBO.
fl) = (& —a)p(z) = (x —a)(x — b)g(x).
0= f()=(b—a)p(b) = pb)=0.

[Tpumenunm Teopemy Besy k p(x)...

(1).



IV.1. Teopema be3y
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)

CaencrBue 1.

fla) =0,
f0) =0, = [f(z)=(z—a)(x—bg(r).
aF#b

JloKka3aTeabCTBO.

f(z) = (z —a)p(x) = (z — a)(x — b)g(z).

CJejicTBHE JIOKA3aHO.

(1).



IV.2. KpaTHocTh KOpHs
[Iycts a — xopenb muorowiena f(x). Ilo Teopeme Besy

flz) =



IV.2. KpaTHocTh KOpHs
[Iycts a — xopenb muorowiena f(x). Ilo Teopeme Besy

flz) = (z —a)g(z).



IV.2. KpaTHocTh KOpHs
[Iycts a — xopenb muorowiena f(x). Ilo Teopeme Besy

flz) = (z —a) g(z).

Eciu a nisa g(x) Takaxke sBjsieTcss KOpHEM, TO 110 TeopeMe besy

g(x) = (x —a) h(zx), 0 ectb f(x) =



IV.2. KpaTHocTh KOpHs
[Iycts a — xopenb muorowiena f(x). Ilo Teopeme Besy
fla) = (x —a)glx).
Eciu a nisa g(x) Takaxke sBjsieTcss KOpHEM, TO 110 TeopeMe besy

g(z) = (x — a) h(x), To ectb f(x) = (x — a)* h(z).



IV.2. KpaTHocTh KOpHs
[Iycts a — xopenb muorowiena f(x). Ilo Teopeme Besy
fla) = (x —a)glx).
Eciu a nisa g(x) Takaxke sBjsieTcss KOpHEM, TO 110 TeopeMe besy
g(z) = (x — a) h(x), To ectb f(x) = (x — a)* h(z).
[Ipoo/zKas 3TOT 1Ipolece, IoJydaeM B KOHIE KOHIOB IIPE/ICTABICHIE
muorowiena f(x) B Buze

f(z) = (x — a)*p(x), tne p(a) # 0 u p(x) — MuOrOWICH.



IV.2. KpaTHocTh KOpHs

[Iycts a — xopenb muorowiena f(x). Ilo Teopeme Besy
fl@) = (z —a)g(z).

Eciu a nisa g(x) Takaxke sBjsieTcss KOpHEM, TO 110 TeopeMe besy
g(z) = (x — a) h(x), To ectb f(x) = (x — a)* h(z).

[Tposiosizkast 9TOT Tporiece, noaydaeM B KOHIE KOHIOB MpeJICTaB/IeHIe
muorowiena f(x) B Buze
f(z) = (x — a)*p(x), tne p(a) # 0 u p(x) — MuOrOWICH.

Bo MHOIUX NMpHIOKEHUSIX UCIOIB3YETCs YUCI0 k, UTO SIBIJIOCH OCHO-
BaHUEM JIJIsT BBEJICHUS CJIEJTYIONIErO MOHSITHS.



IV.2. KpaTHocTh KOpHs

Onpenenenue 4. FEcau a — xopens muozousena f(x), mo KpaTHO-
CTBIO KOPHS HA3bl6AEMCA MAK0Ee HaAmypasbhoe 4ucio k, 4mo

f(z) = (z = a)* g(a), (3)

ede g(x) — makollt MHO2OYUAEH, MO G NE ABAACMCA €20 KOPHEM.



IV.2. KpaTHocTh KOpHs

Omnpenesienne 4. FEcau a — xopenv muozouaena f(x), mo KpaTHO-
CTBIO KOPHS HA3bl6AEMCA MAK0Ee HaAmypasbhoe 4ucio k, 4mo

f(z) = (z = a)* g(a), (3)

ede g(T) — makoll MHOLOUACH, YMO 4 HE ABAALTNCA €20 KOPHEM.
Paccmorpers npumep?



IV.3. Teopema Buera

TeopeMa 5. Ecau mmozouser ay+ a1z + ...+ ap_12" 1+ 2" pasao-
otcum nad nosem K 6 npoussederue mMHo204AEHO8 NEPGOTE CMENEHU.!
aw+ar+ ... +a "+t =(r—a)...(r—a,) =[] (. — ),
ede a; € K, mo

(ay = (=1)"aqas . .. ay,

a; = (_1)n—1 (OquQ...Oén_l—l—OqO{Q...Oén_QCkn—l‘...
...—|—042043...Oén),
! (4)
Ap—9 = 1O + ... + 10p—1 + Qo3 + ... + Q1 + ...
+ ...t o110,
ap1=— (a1 +as+...+a,),

\

Dpancya Buera — dpanmyskuit maremaruk, 1540-1608.



IV.3. Teopema Buera

TeopeMa 5. Ecau mmozouser ay+ a1z + ...+ ap_12" 1+ 2" pasao-
otcum nad nosem K 6 npoussederue mMHo204AEHO8 NEPGOTE CMENEHU.!
aw+ar+ ... +a "+t =(r—a)...(r—a,) =[] (. — ),
ede oy € K, mo aj=

n—j n—j+1

SISI=) D VI SEND DRI (NN | S

k1=1 ko=k1+1 kj_1=kj_o+1kj=k;j 1+1 \me{l; ..; n}\{k1;..; k?j}



IV.3. Teopema Buera

TeopeMa 5. Ecau mmozouser ay+ a1z + ...+ ap_12" 1+ 2" pasao-
otcum nad nosem K 6 npoussederue mMHo204AEHO8 NEPGOTE CMENEHU.!
aw+ar+ ... +a "+t =(r—a)...(r—a,) =[] (. — ),
ede oy € K, mo aj=

n—j n—j+1

SISI=) D VI SEND DRI (NN | S

k1=1 ko=k1+1 kj_1=kj_o+1kj=k;j 1+1 \me{l; ..; n}\{k1;..; k?j}

Jloka3aTeJabCTBO 9TOIl TeOPEMbI MBI IPUBOJINTL HE OYIEM.



IV .4. IIpobiema npudbIMKEHHOTO HAXO0XKJIEHUSA KpaT-
HBIX KOPHEN

[Tpu npub/IM>KeHHBIX BBIYUCICHUSAX KOPHEH MHOT'OYJIEHOB BO3HUKAIOT
TPYJHOCTHU C HAXOXKJICHUEM KPATHBIX KOPHENi.
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HBIX KOPHEN
[Tpu npub/IM>KeHHBIX BBIYUCICHUSAX KOPHEH MHOT'OYJIEHOB BO3HUKAIOT

TPYJIHOCTHU C HAXOXKJIEHNEM KPATHBIX KOPHEI.

Y
ol Paccemorpum rpaduk dyHKImun

fla) = (z+ 1)z - 1)

|
no
—
—
[\D<>
&

OOBIYHO IPU YUCJCHHBIX BBIYUCICHUIX KOPHSA OJIM30CTH HaliJICHHOIO
IPUOINZKEHHOIO 3HAYEHUsT T, K TOYHOMY B3HAHUIO KOpH: (ByHKIUU f
OIPEJIEIAIOT ¢ MOMOIIbIO 3HaueHust f(x,).



IV .4. IIpobiema npudbIMKEHHOTO HAXO0XKJIEHUSA KpaT-
HBIX KOPHEN
[Tpu npub/IM>KeHHBIX BBIYUCICHUSAX KOPHEH MHOT'OYJIEHOB BO3HUKAIOT

TPYJIHOCTHU C HAXOXKJIEHNEM KPATHBIX KOPHEI.

Y
ol Paccemorpum rpaduk dyHKImun

f(x)=(x+1)(x —1)%. Ob6parure BHUMA-
HIe Ha 3HadeHust PYHKIUN B OKPECTHOCTH
5y Touek ¢ koopauaaTamu (—1,0) u (1,0).

OOBIYHO IIPU YUCJCHHBIX BBIYUCICHUIX KOPHSA OJIM30CTH HaliJICHHOIO
IPUOINZKEHHOIO 3HAYEHUsT T, K TOYHOMY B3HAHUIO KOpH: (ByHKIUU f
OIPEJIEIAIOT ¢ MOMOIIbIO 3HaueHust f(x,).



IV .4. IIpobiema npudbIMKEHHOTO HAXO0XKJIEHUSA KpaT-
HBIX KOPHEN

[Tpu npub/IM>KeHHBIX BBIYUCICHUSAX KOPHEH MHOT'OYJIEHOB BO3HUKAIOT
TPYJHOCTHU C HAXOXKJICHUEM KPATHBIX KOPHENi.

CpaBHuUTE <IIOBEJICHUE» B OKPECTHOCTH TOY-
ku (1,0) rpaduxos GyHKIMit
flz) = (z+1)(z - 1)%,

by fle)=(z+1)(z—1)3nu

OOBIYHO IPU YUCJCHHBIX BBIYUCICHUIX KOPHSA OJM30CTH HaliJICHHOIO
IPUOINZKEHHOIO 3HAYEHUST I, K TOYHOMY B3HAHUIO KOpH: (ByHKIUU f
OIPEJIEIAIOT ¢ MOMOIIbIO 3HaueHust f(x;,).



IV .4. IIpobiema npudbIMKEHHOTO HAXO0XKJIEHUSA KpaT-
HBIX KOPHEN
[Tpu npub/IM>KeHHBIX BBIYUCICHUSAX KOPHEH MHOT'OYJIEHOB BO3HUKAIOT

TPYJIHOCTHU C HAXOXKJIEHNEM KPATHBIX KOPHEI.

Y

DR

—ol

S

CpaBHuUTE <IIOBEJICHUE» B OKPECTHOCTH TOY-
ku (1,0) rpaduxos GyHKIMit

flz) = (z+1)(z - 1)%,

flz) = (z+1)(z - 1)

flz) = (z+ 1) - 1)~

OOBIYHO P YUCJIEHHBIX BBIYMCICHUSIX KOPHs OJIN30CTb HailJIeHHOIO

HPUOJIMKEHHOI'O 3HAYEHUs] X, K TOYHOMY 3HAHWUIO KOPHsI (byHKIUU f

ONPEJIEJISTIOT € MOMOIIBIO 3HadeHust f(2;,).



IV .4. IIpobiema npudbIMKEHHOTO HAXO0XKJIEHUSA KpaT-
HBIX KOPHEN
[Tpu npub/IM>KeHHBIX BBIYUCICHUSAX KOPHEH MHOT'OYJIEHOB BO3HUKAIOT

TPYJIHOCTHU C HAXOXKJIEHNEM KPATHBIX KOPHEI.

Y
Cp&BHI/ITe «IMOBE€JACHNE» B OKPECTHOCTHU TOY-

ku (1,0) rpaduxos GyHKIMit

fl@)= (e + w12
N SV fl@) = (z+ L)z - 1)
’ fl@)= (e +

Dz — 1)~

[TosToMy akTyanbHOI sIBIsgeTCs IpobseMa u30aBIeHUA OT KPaTHBIX
KopHeiil. B aToMm HalpaBieHnn moJIydeH peniaionuii pe3yabTar, PacCMOT-
PEHHBLIN B JIAHHOM pas/ieJie.



IV.5. lIlpon3zBoanass MHOro4jieHa
Omnpepnesienne 5. IIpon3BoaHOll MHOro4/ieHa
ag + a1x + asx® + ...+ a,z"

HA308EM MHO20YNEH aj; + 2a9x + 3asx® + ... +na,z” L



IV.6. Teopema o KpaTHBIX KOPHSIX U ITPOMU3BOAHOI

Teopema 6. Ecau o — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
Jloka3aTeJabCTBO.
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JTokazaTenbcTBo. [lo onpejiesieHno KpaTHOCT KOPHS
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p(z) = (z — a)fq(z), qla)#0.
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IV.6. Teopema o KpaTHBIX KOPHSIX U ITPOMU3BOAHOI

Teopema 6. Ecau o — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
JTokazaTenbcTBo. [lo onpejiesieHno KpaTHOCT KOPHS

p(z) = (z — a)fq(z), qla)#0.

[To bopmyne nudbdpepennmpoBanns IPOU3BOSHON TPON3BEICHNS

plr) =



IV.6. Teopema o KpaTHBIX KOPHSIX U ITPOMU3BOAHOI

Teopema 6. Ecau o — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
JTokazaTenbcTBo. [lo onpejiesieHno KpaTHOCT KOPHS

p(z) = (z — a)fq(z), qla)#0.

[To bopmyne nudbdpepennmpoBanns IPOU3BOSHON TPON3BEICHNS

/

P(z) = ((z - a)'q(z)) =



IV.6. Teopema o KpaTHBIX KOPHSIX U ITPOMU3BOAHOI

Teopema 6. Ecau o — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
JTokazaTenbcTBo. [lo onpejiesieHno KpaTHOCT KOPHS

p(z) = (z — a)fq(z), qla)#0.

[To bopmyne nudbdpepennmpoBanns IPOU3BOSHON TPON3BEICHNS

P(2) = ((z — a)fq(x)) = k(z — ) q(z) + (2 — )¢ (z) =



IV.6. Teopema o KpaTHBIX KOPHSIX U ITPOMU3BOAHOI

Teopema 6. Ecau o — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
JTokazaTenbcTBo. [lo onpejiesieHno KpaTHOCT KOPHS

pla) = (z — a)fq(x), gq(a) #0.
[To dopmyite anddepeHnnpoBanis TPON3BOAHOIN TPON3BEICHNS
(@) = (& — a)fq(@)) = k(z — )" 'q(2) + (z — a)fq/ () =
= (2 — )" (kq(z) + (z — a)q(2)) .



IV.6. Teopema o KpaTHBIX KOPHSIX U ITPOMU3BOAHOI

Teopema 6. Ecau o — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
JTokazaTenbcTBo. [lo onpejiesieHno KpaTHOCT KOPHS

pla) = (x — a)'q(z), qla) #0.
[To bopmyne nudbdpepennmpoBanns IPOU3BOSHON TPON3BEICHNS
P(a) = ((x = a)fq(@)) = kz — )" g(0) + (¢ — )¢/ () =

= (2 — ) (kq(2) + (z — a)d(2)).
[Tpu sTOM k%%l%— (oz:—ooz) ¢ (a) # 0.



IV.6. Teopema o KpaTHBIX KOPHSIX U ITPOMU3BOAHOI

Teopema 6. Ecau o — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
JTokazaTenbcTBo. [lo onpejiesieHno KpaTHOCT KOPHS

p(z) = (z — a)fq(z), qla)#0.
p(x) = (z—a)" N kq(x)+ (x — a)d(z)).

[Tpu sTom k g(a) + (o — ) ¢’ () # 0. CrreroBaTesibHO, 1O OTPE/IC/ICHITIO
=

#0 =0
KPATHOCTH KODHS 9JIEMEHT (v sIBJIsIeTCs KOpHeM MHorowieHa p'(x) Kpar-

noctu (k — 1). Teopema JlokasaHa.



IV.7. Teopema 00 m30aBjieHUN OT KpATHBLIX KOPHeEl

Teopema 7. Ecau p(x) muozousen u f(x) = pz) mo

- H.O.. (p(x):p/(x))’
CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:

1) seaxutl Koperv mHo20uiena p(T) AGAAEMCA KOpHEM MHO204ACHA f(X)

U GCAKUL Kopens muozousena f(x) asasemces koprem muozousena p(x);
p(x)

H.O. L. (p(x); p'(z))

MHoro ¢j10B ecTeCTBEHHOI'O S3LIKA...

2) 6ce KOPHU MHOLOUAEHA

UMENTN KPAmHocmms 1.



IV.7. Teopema 00 m30aBjieHUN OT KpATHBLIX KOPHeEl

Teopema 7. Ecau p(x) muozousen u f(x) = 10 ,Z[p(;agc)p’(:ﬁ)y

mo

CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:

1)Va pla) =0 < f(a)=0;

2) ece wopnu mmozounena f(x) umerom kpammocms 1.
Jloka3aTeabCTBO.



IV.7. Teopema 00 n3baBjeHnn OT KPaTHbIX KOpPHEIi
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1)Va pla)=0 < f(a)=0;
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HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEHA p(T) KpaTHOCTH k.

p(x) =

[lo ompeneieHI0 KPATHOCTU KOPHS 1 T€OPEMe O KPATHBIX KOpP-

HAX U IPOU3BOHOMN. ..
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p(z) = (z — a)tq(), q(ar) # 0,

Ilo ompenesieHI0 KPATHOCTI KOPHS 1 T€OPEMeE O KPATHBIX KOP-

HAX U IPOU3BOHOMN. ..
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1)Va pla)=0 < f(a)=0;

2) ece kopru mrozousena f(x) umerom xpamuocmo 1.
HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEHA p(T) KpaTHOCTH k.

p(x) = (z —a)fq(z), p'(z)=(z—a)"'r(z), qla)#0, r(a)#0.

[lo ompenesieHI0 KPATHOCTU KOPHS 1 T€OPEME O KPATHBIX KOP-

HAX U IPOU3BOHOMN. ..
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" H.O.L (p(z):p(z))

CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:
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p(x) = (v — a)fq(z), p(2)=(r—a)"'r(z), qla)#0, r(a)#0.
p(x) _
H.O.A. (p(z); p'(2))
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Teopema 7. Ecau p(x) muozousen u f(x) = pz) mo

" H.O.L (p(z):p(z))
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1)Va pla)=0 < f(a)=0;
2) ece wopnu mmozounena f(x) umerom kpammocms 1.
HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEHA p(T) KpaTHOCTH k.
p(x) = (z — a)'q(z), p'(z)=(z—a)'r(), ql@)#0, r(a)#0.
) (@ = a)iqla) )
H.O.L. (p(x);p'(x)) H.OL.((z — a)kq(z): (x — a)Ir(z))




IV.7. Teopema 00 m30aBjieHUN OT KpATHBLIX KOPHeEl

Teopema 7. Ecau p(x) muozousen u f(x) = pz) mo

" H.O.L (p(z):p(z))

CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:

1)Va pla)=0 < f(a)=0;

2) ece kopru mrozousena f(x) umerom xpamuocmo 1.
HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEHA p(T) KpaTHOCTH k.

p(a) = (x — a)fq(x), p(r)=(xr—a)"r(@), qa)#0, rla)#0.
p(x) _ (z — a)fq(z) _
H.O.. (p(x);p/(v)) H.O. ((z — a)Fq(z); (x — a)~1r(z))

(z — a)q(z) _
(z — )~ - H.OL. ((z — a)q(z);r(z))




IV.7. Teopema 00 m30aBjieHUN OT KpATHBLIX KOPHeEl

Teopema 7. Ecau p(x) muozousen u f(x) = pz) mo

" H.O.L (p(z):p(z))

CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:

1)Va pla)=0 < f(a)=0;

2) ece wopnu mmozounena f(x) umerom kpammocms 1.
HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEHA p(T) KpaTHOCTH k.

p(r) = (z —a)q(z), p)=(r—a)'r(@), qla)#0, r(a)#0.

p(x) _ (z — a)fq(z) _
H.O.[. (p(z); p'(x)) H-(O-Z[- ()(kx (—)a)kQ(x); (z — @)~ Ir(z))
x— a)qlx B
- (z =) HOL ((x — a)g(a);r(z)
—(r—a) q()

H.O.I. ((z — a)q(z);r(x))’



IV.7. Teopema 00 m30aBjieHUN OT KpATHBLIX KOPHeEl

Teopema 7. Ecau p(x) muozousen u f(x) = pz) mo

" H.O.L (p(z):p(z))

CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:

1)Va pla)=0 < f(a)=0;

2) ece kopru mrozousena f(x) umerom xpamuocmo 1.
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p(z) = (x —a)fq(z), p(z)=(x—a) r(x), qa)#0, rla)#0.
p(x) q(z)
H.O.A. (p(z); p'(x)) H.O.A. ((z — a)q(z);r(z))

3HAYUT, BO-IIEPBBIX, (v SIBJIAETCS KOpHEM MHOrOWIeHa f(x).

= (z—a)-




IV.7. Teopema 00 m30aBjieHUN OT KpATHBLIX KOPHeEl

Teopema 7. Ecau p(x) muozousen u f(x) = pz) mo

" H.O.L (p(z):p(z))

CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:

1)Va pla)=0 < f(a)=0;

2) ece kopru mrozousena f(x) umerom xpamuocmo 1.
HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEHA p(T) KpaTHOCTH k.

p(z) = (x —a)fq(z), p(z)=(x—a) r(x), qa)#0, rla)#0.
p(x) q(z)
H.O.A. (p(z); p'(x)) H.O.A. ((z — a)q(z);r(z))

3HAYUT, BO-IIEPBBIX, (v SIBJIAETCS KOpHEM MHOrOWIeHa f(x).

= (z—a)-

[Tocko/IbKY 0UeBHJIHO, YTO BCSKUI KOpeHb MHOrowieHa f(x) siBisercs
KOPHEM U jijist p(T), TO TIepBoe yTBepKieHNe TeopeMbl 00 n30aBjieHnn
OT KPATHBIX KOPHeEil J0Ka3aHo.



IV.7. Teopema 00 m30aBjieHUN OT KpATHBLIX KOPHeEl

Teopema 7. Ecau p(x) muozousen u f(x) = pz) mo

" H.O.L (p(z):p(z))

CNPABEINUBHL CACOYIOULUE YMBEPIHCICHUA:
1)Va pla) =0 < f(a)=0;
2) ece kopru mrozousena f(x) umerom xpamuocmo 1.

HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEHA p(T) KpaTHOCTH k.
p(x) = (v — a)fq(z), p'(2)=(r—a)"'r(z), qla)#0, r(a)#0.
o) ()
H.O. L. (p(z); p'(z)) H.O.A. ((z — a)q(x); r(x))

p(z)
Bo-BTOPBIX, KPAaTHOCTH KOPHS (v MHOT'OYJIeHA

H.O.1. (p(z); p/(z))

Teopema ngokazamna. Paccmorpers npumep?

r— Q) -

paB-

Ha 1, T.e. BTOpoe yTBep:KjleHue JIOKa3aHO.



IV.8. Paszjioxkumble u HepasJioXKuMbie (HEIPUBOIUMbIE)
MHOTOYJIEHBI

[Touck myreit jocTzKeHnst 1€/ 2, TpeOyeT CrennaTbHOrO TOHSITHHHO-
ro armapara. Kro oCHOBOI sSIBJISIETCST CJIEJIYIONIee TIOHSTHE.

Onpenenenue 6. Mnozounen f(x) naswsaemcs PasIOKUMBIM  HA0
noaem K uau mpuBomuMbIM nad noaem K, ecau cyuecmeyiom makue
mrozousenvt p(x) u q(x) us Klz], wmo, Bo-nepBbix, deg(p) < deg(f) u
deg(q) < deg(f); Bo-BTOPBIX, f(2) = p(x) - q(x). B npomusnom ciyyae
mHozounen f(x) nasvieaemces HEPA3TOKUAMBIM 1,41 HETPUBOIMMBIM
nad nosem K.



IV.8. Paszjioxkumble u HepasJioXKuMbie (HEIPUBOIUMbIE)
MHOTOYJIEHBI

[Touck myreit jocTzKeHnst 1€/ 2, TpeOyeT CrennaTbHOrO TOHSITHHHO-
ro armapara. Kro oCHOBOI sSIBJISIETCST CJIEJIYIONIee TIOHSTHE.

Onpenenenue 6. Mnozounen f(x) naswsaemcs PasIOKUMBIM  HA0
noaem K uau mpuBomuMbIM nad noaem K, ecau cyuecmeyiom makue
mrozousenvt p(x) u q(x) us Klz], wmo, Bo-nepBbix, deg(p) < deg(f) u
deg(q) < deg(f); Bo-BTOPBIX, f(2) = p(x) - q(x). B npomusnom ciyyae
mHozounen f(x) nasvieaemces HEPA3TOKUAMBIM 1,41 HETPUBOIMMBIM
nad nosem K.

Nubivu ciioBami, f(x) Hepasziokum HaJl ojieM K ToTjia 1 TOJIbKO TO-
rj1a, Koryia paBenctso f(x) = p(x) - q(x), e p(x) u ¢(x) — MHOTOUICHDI
¢ koadunmentamu u3 K, BBITOIHSIETCsT TOJBKO B ctydae deg(p) = 0 uin

deg(q) = 0.



IV.8. Paszjioxkumble u HepasJioXKuMbie (HEIPUBOIUMbIE)
MHOTOYJIEHBI

[Touck myTeit pocTmkenust e 2, TpedyeT CleuabHOI0 HOHATHITHO-
ro armapara. Kro ocHoBoil sBjsIeTCs caeayloliee MoHsaTHE.

Onpenenenue 7. Mnozounen f(x) mazvieaemcs BIIOJHE TPUBOIU-
MBIM Had nosem K, ecau

fl)=1](@—an™* (5)

k=1
ede «p € K, (€N,



IV.9. Teopema o mHOro4jieHax, Hepa3aokuMbIx Haa R u C

TeopeMa 8 (0 MHOTO4YJIeHaX, Hepa3Jiokumbix Hag R u C). Hao noaem deti-
CmeumenvHulT Yucen HepasioHnCuMbBMU AGAAIONCA TNOAOBKO MHO20YUAECHDL
nepeozi cmenerHuy U MHO204AEHbL Gmopoil CMmenexHu ¢ ompuuamesbHvim
auc%pUMUH(IHmOM. Had noaem xomnaexcnwvir wucen HEPA3NOHCUMBIMU
ACAAN0TNCA TMOABKO MHO20YHAECHDL 7?,6]98017 cmenenu. B HYacmHocimu, 210007
MHO20YNEH HAO0 NOAEM KOMNAECKCHBIT YUCEA BTLOAHE ’l’Lp’UBO@’U,M.

Bbes jnokazarennbcrsa.

13 aT0it TeopeMbI ciieryer, 4YTo Bce KOPHU MHOIOYJIEHa, C KOMILIEKCHBI-
MU KO3 dulmeHTaMy IpUHAJIexKaT 10110 KOMILIEKCHBIX YUCEJI, TO eCTh
110JIe KOMILJIEKCHBIX YHUCeJs dBJIsieTCs ajJredpamvecKn 3aMKHY ThIM.



IV.9.1 CihuencrBue o KoJmvecTBe KOMILJIEKCHBIX KOpHeii

CJ’IG,Z[CTBI/IG 2 (0 KOJIMYEeCTBE KOMILJIEKCHBIX KOPHEIi). Besaxutl muozouner nad
NONEM KOMNAEKCHBLT “uces cmenexu n > 1 umeem POGHO T KIOpH@’[Z C
YHUETMOM UL KpamHocmu.

JlokazaTeabCTBO. Dyjem BecTH MHIYKIUIO 110 CTENEeHN MHOTIOYJIe-

Ha f(x).

Basa undyrxyuu. Ecnu sta crenens pasha 1, To f(x) = ay - (33 + Z—?),

(5] a/
TO €CTb 9TOT MHOI'OYJIEH MMeEET € INHCTBEHHBIN KOPCHDb _a_(l) baza JOKa-

3aHa.



IV.9.1 CihuencrBue o KoJmvecTBe KOMILJIEKCHBIX KOpHeii

C.J'Ie,Z[CTBI/Ie 2 (0 KOJIMYEeCTBE KOMILJIEKCHBIX KODHEH). Beaxut mmoz2ouaer Had
NONEM KOMNAEKCHBLL “uces cmenexu n > 1 umeem POGHO T %’0[?%6?1 C
YUEMOM UL KpamHocmu.

JlokazaTeabCTBO. DyjemM BecTH MHIYKIUIO 110 CTENEeHN MHOIOYJIe-
Ha f(x).

Hlae undykyuu. Ilycrs crenens n muorounena f(z) 6osbiie 1 u s
JII000r0 MHOI'OUJIEHA € KOMILIEKCHBIMU KO3 UImeHTaMu, UMeIOIero
MEHBIIYIO CTEIeHb, YTBEPXKJICHNE 9TOrO ¢JiejicTBHs BepHo. [To Teopeme 8
o MHorowieHax, nepasiaokumbix Hag R n C, f(x) = g(x) h(z), tne cre-
IeHr MHOTOUIeHOB ¢(x) u h(x) MeHbIe n.



IV.9.1 CihuencrBue o KoJmvecTBe KOMILJIEKCHBIX KOpHeii

Cﬂe,Z[CTBI/Ie 2 (0 KOJIMYEeCTBE KOMILJIEKCHBIX KOPHEIi). Beaxut mmoz2ouaer Had
NONEM KOMNAEKCHBLL “uces cmenexu n > 1 umeem POGHO T %’0[?%6?1 C
YUEMOM UL KpamHocmu.

HoxkazareabcTBo. [llaz undyxyuu. Ilo Teopeme 8 0 MHOroUICHAX,
nepazaoxnmbix Hagy R uw C, f(x) = g(x) h(x), rue crenern MHOrOUIE-
1o g(x) u h(x) menbie n.

Torya, O TPEJOIOKEHNIO WHYKIINE, YTBEP/K/IEHIEe CJICJICTBIST BEp-
HO JIJIST 9TUX MHOTOYJIEHOB, OTKY/Ia TMOJydaeM TpebyeMoe yTBep K/ IeHIe,
VIUTBHIBasi TOT (hbakT, ITo,

BO-IIEPBBIX, €CJI @ — KOPEeHb KPATHOCTH k B TOYHOCTH OJIHOTO U3 MHO-
roueHoB g(x) win h(x), To a SBJIsieTcs KOPHEM KPATHOCTH k MHOTOUIe-

Ha f(x);



IV.9.1 CihuencrBue o KoJmvecTBe KOMILJIEKCHBIX KOpHeii

Cﬂe,Z[CTBI/Ie 2 (0 KOJIMYEeCTBE KOMILJIEKCHBIX KOPHEIi). Beaxut mmoz2ouaer Had
NONEM KOMNAEKCHBLL “uces cmenexu n > 1 umeem POGHO T %’0[?%6?1 C
YUEMOM UL KpamHocmu.

HoxkazareabcTBo. [llaz undyxyuu. Ilo Teopeme 8 0 MHOroUICHAX,
nepazaoxnmbix Hagy R uw C, f(x) = g(x) h(x), rue crenern MHOrOUIE-
1o g(x) u h(x) menbie n.

Torya, O TPEJOIOKEHNIO WHYKIINE, YTBEP/K/IEHIEe CJICJICTBIST BEp-
HO JIJIST 9TUX MHOTOYJIEHOB, OTKY/Ia TMOJydaeM TpebyeMoe yTBep K/ IeHIe,
VIUTBHIBasi TOT (hbakT, ITo,

BO-BTODBIX, €CJIN G SIBJISIETCSI KOPHEM KPATHOCTU Ky JijisT MHOTOUJIEHA
g(x), m KopHeMm KpaTHOCTH Ky jiuist MHOTOWIeHA h(X), TO JI/IST MHOTOY/Ie-
Ha f(r) 9uciao a siBisieTcst KopHeM KpatHocTn ki + ko. Hlar waykiun
JIOKA3aH.



IV.9.1 CihuencrBue o KoJmvecTBe KOMILJIEKCHBIX KOpHeii

CJ’IG,Z[CTBI/IG 2 (0 KOJIMYEeCTBE KOMILJIEKCHBIX KOPHEIi). Beaxut mmoz2ouaer Had
NONEM KOMNAEKCHBLL “uces cmenexu n > 1 umeem POGHO T %’0[?%6?1 C
YUEMOM UL KpamHocmu.

JlokazaTeabcTBO. lTak, 6a3a MHYKIUN U Al WHIYKIUKA JOKA3aHbI.
Ciie10BaTe/IbHO, COIVIACHO HMPUHIUIY MaTeMaTUIeCKON MHIYKIIMU JIOKa-
3bIBAaEMOE CJIeJCTBUE BEPHO JIJIs MHOTOUIeHa J1000ii crerneru, bobmieii 0.



IV.9.2 CraencrBme o0 BellleCTBEHHOM KOpPHEe MHOIO4YJieHAa
HEeYEeTHOIl cTeleHn

CJ’IG,HCTBI/IG 3 (0 BEIIECTBEHHOM KOPDHE MHOTOYJIEHA HEYETHOM CTeIleHn). Beaxui
MHO20YNEH HEYeMHOU CMENEHU ¢ GEWLECTNEGEHHDIMU %03¢¢UUUGHTTLGJ\/LU
umeem roms ovt 00uH Geugecmeevmbn‘l KOPEHD.

HokazarenbcTBo. Byjiem Bectn unyknuio o deg (f(z)).

Basa undyrxyuu. Ecnu sta crenens pasha 1, To f(x) = ay - (33 + Z—?),

L2 a/
TO €CTb 9TOT MHOI'OYJIEH MMEET BEIICCTBEHHbBINM KOPEHDb _CL_(1) Baza JIOKa-
3aHa.



IV.9.2 CraencrBme o0 BellleCTBEHHOM KOpPHEe MHOIO4YJieHAa
HeYeTHOI cTerneHu

CJIG,HCTBI/Ie 3 (0 BEII[eCTBEHHOM KOPHE MHOrOYJIeHAa HEeYETHON CTEeIleHMN). Bearuii
MHO20Y4NEH HeYemHot cmenenu ¢ GEWECTNBEHHBIMU %Oaﬁﬁuuuenmamu
umeem xoms 6wt 00uH GGUQGCTTLSGHH?)MQZ KOPEHD.

HokazareabcTBo. [llae undyxuyuu. Ilycrh creneHb n MHOrode-
na f(x) 6osbiaie 1 (To ecTb, ¢ y9IeTOM ee HEYeTHOCTH, 9Ta CTEIEHb He
MeHbIIe 3), ¥ Jijisi JII0D0Or0 MHOTOWIeHA ¢ BEIeCTBEHHbIME KO UIiu-
eHTaMK, UMEIOIIEro MEHBINYIO0 CTeleHb, YTBEP:KJIEHUE STOTO CJIeCTBHS
BEPHO.



IV.9.2 CraencrBme o0 BellleCTBEHHOM KOpPHEe MHOIO4YJieHAa
HEeYEeTHOIl cTeleHn

CJIG,HCTBI/Ie 3 (0 BEII[eCTBEHHOM KOPHE MHOrOYJIeHAa HEeYETHON CTEeIleHMN). Bearuii
MHO20Y4NEH HeYemHot cmenenu ¢ GEWECTNBEHHBIMU %oaﬁéuuuenmaﬂw
umeem xoms 6wt 00uH GGUQGCTTLSGHH?)MZ KOPEHD.

HoxkazareabcTBo. [llae undyxyuu. Ilo Teopeme 8 0 MHOrOWIEHAX,
nepasznoxnMbix nag R u C) f(x) = g(z) h(x), tae crenenn MuOrOUIC-
1oB g(x) n h(x) Menblie crenenn muorowiena f(x).



IV.9.2 CraencrBme o0 BellleCTBEHHOM KOpPHEe MHOIO4YJieHAa
HEeYEeTHOIl cTeleHn

CJIG,HCTBI/Ie 3 (0 BEII[eCTBEHHOM KOPHE MHOrOYJIeHAa HEeYETHON CTEeIleHMN). Bearuii
MHO20Y4NEH HeYemHot cmenenu ¢ GEWECTNBEHHBIMU %oaﬁéuuuenmaﬂw
umeem xoms 6wt 00uH GGUQGCTTLSGHH?)MZ KOPEHD.

HoxkazareabcTBo. [llae undyxyuu. Ilo Teopeme 8 0 MHOrOWIEHAX,
nepasznoxnMbix nag R u C) f(x) = g(z) h(x), tae crenenn MuOrOUIC-
1o g(x) u h(x) menbine crenenu muorowiexa f(x). Crernenb 0jHOIO
13 MHOTOUIeHOB ¢(x), h(x) sBisieTcs HEYETHBIM YHC/IOM, TaK KaK MpH
YMHOYKEHUN MHOTOUJIEHOB UX CTEIeHU CKJIa IbIBAIOTCH.



IV.9.2 CraencrBme o0 BellleCTBEHHOM KOpPHEe MHOIO4YJieHAa
HEeYEeTHOIl cTeleHn

CJIG,HCTBI/Ie 3 (0 BEII[eCTBEHHOM KOPHE MHOrOYJIeHAa HEeYETHON CTEeIleHMN). Bearuii
MHO20Y4NEH HeYemHot cmenenu ¢ GEWECTNBEHHBIMU %oaﬁéuuuenmaﬂw
umeem xoms 6wt 00uH GGUQGCTTLSGHH?)MZ KOPEHD.

HoxkazareabcTBo. [llae undyxyuu. Ilo Teopeme 8 0 MHOrOWIEHAX,
nepasznoxnMbix nag R u C) f(x) = g(z) h(x), tae crenenn MuOrOUIC-
HoB g(x) u h(x) menbie crenern Mmuorowiena f(z). Crenenb oHOTO 13
MHOTOWIEHOB g(x), h(x) aBisercs HedeTHBIM dncyioM. [ToaroMy 1o mpe;i-
TOJIOZKCHUIO UHJIYKITUH OH UMEET BEIeCTBEHHBINH KOPEHb, sIBIISIIOIINIICH,
OYEBHJIHO, KOpHEM MHOTOUIeHa f(X).



IV.9.2 CraencrBme o0 BellleCTBEHHOM KOpPHEe MHOIO4YJieHAa
HEeYEeTHOIl cTeleHn

CJIG,HCTBI/Ie 3 (0 BEII[eCTBEHHOM KOPHE MHOrOYJIeHAa HEeYETHON CTEeIleHMN). Bearuii
MHO20Y4NEH HeYemHot cmenenu ¢ GEWECTNBEHHBIMU %oaﬁéuuuenmaﬂw
umeem xoms 6wt 00uH GGUQGCTTLSGHH?)MZ KOPEHD.

HoxkazareabcTBo. [llae undyxyuu. Ilo Teopeme 8 0 MHOrOWIEHAX,
nepasznoxnMbix nag R u C) f(x) = g(z) h(x), tae crenenn MuOrOUIC-
HoB g(x) u h(x) menbie crenern Mmuorowiena f(z). Crenenb oHOTO 13
MHOTOWIEHOB g(x), h(x) aBisercs HedeTHBIM dncyioM. [ToaroMy 1o mpe;i-
ITOJIOYKEHUTO MHJIYKI[MN OH MMEeT BeleCTBeHHBII KOpPeHb, ABJISIONUIiCs,
oueBHHO, KopHeM MHOrodwieHa f(x). [ar unaykium 1oKas3aH.



IV.9.2 CraencrBme o0 BellleCTBEHHOM KOpPHEe MHOIO4YJieHAa
HEeYEeTHOIl cTeleHn

CJIG,HCTBI/Ie 3 (0 BEII[eCTBEHHOM KOPHE MHOrOYJIeHAa HEeYETHON CTEeIleHMN). Bearuii
MHO20Y4NEH HeYemHot cmenenu ¢ GEWECTNBEHHBIMU %oaﬁéuuuenmaﬂw
umeem xoms 6wt 00uH GGUQGCTTLSGHH?)MZ KOPEHD.

HoxkazareabcTBo. [llae undyxyuu. Ilo Teopeme 8 0 MHOrOWIEHAX,
nepasznoxnMbix nag R u C) f(x) = g(z) h(x), tae crenenn MuOrOUIC-
HoB g(x) u h(x) menbie crenern Mmuorowiena f(z). Crenenb oHOTO 13
MHOTOWIEHOB g(x), h(x) aBisercs HedeTHBIM dncyioM. [ToaroMy 1o mpe;i-
ITOJIOYKEHUTO MHJIYKI[MN OH MMEeT BeleCTBeHHBII KOpPeHb, ABJISIONUIiCs,
oueBnIHO, KopHeM Muorouiena f(x). [lar unaykiun jokasan.

CortacHO MPUHIIUITY MATEMATHIECKOH MHYKIIHH JIOKA3bIBAEMOE CJIE/I-
CTBHUE BEPHO JjIsI MHOTOUJIeHa, JTI000I HeUeTHOI CTEeIeHU.



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

Kak pazjio:KuTh MHOrOYJIeH Ha MHOYKUTEIN C BENeCTBEHHBIMHU KO-
durmentamn’?



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

Kak paszyioKuTh MHOTOYWIEH Ha MHOXKUTEIU C BEIIECTBEHHBLIMU KOd(-
durmentamn’?

Ecim MbI HaiijeM AeficTBUTEIbHBI KOPEHb 9TOI'0 MHOTI'OYJIeHA, TO JIJIs
OTBeTa Ha 1O0CTaBJEHHbII BOIIPOC MOKHO



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

Kak paszyioKuTh MHOTOYWIEH Ha MHOXKUTEIU C BEIIECTBEHHBLIMU KOd(-
durmentamn’?

Ecim MbI HaiijeM AeficTBUTEIbHBI KOPEHb 9TOI'0 MHOTI'OYJIeHA, TO JIJIs
OTBETa Ha IIOCTABJIEHHBII BOIIPOC MOXKHO BOCIIOJIB30BATHCS TeOpeMoil be-

3.



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

Kak pazjio:KuTh MHOrOYJIeH Ha MHOYKUTEIN C BENeCTBEHHBIMHU KO-
durmentamn’?

Ecim MbI HaiijeM AeficTBUTEIbHBI KOPEHb 9TOI'0 MHOTI'OYJIeHA, TO JIJIs
OTBETa Ha IOCTaBJIEHHBIN BOIIPOC MOYKHO BOCIIOJIB30BATHCS TeOpeMoil be-
3.

Cy1I1ecTBYIOT JIOBOJIbHO 5(P(MEKTUBHBIE YUCIEHHbIE METOJIbl IIOMCKA
KopHeii MHorowieHa. Ho Kak ObITb, ecju y MHOTOUJIeHa HeT JelCcTBU-
TeJIbHBIX KOpHEi”!



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

Kak pazjio:KuTh MHOrOYJIeH Ha MHOYKUTEIN C BENeCTBEHHBIMHU KO-
durmentamn’?

Ecim MbI HaiijeM AeficTBUTEIbHBI KOPEHb 9TOI'0 MHOTI'OYJIeHA, TO JIJIs
OTBETa Ha IOCTaBJIEHHBIN BOIIPOC MOYKHO BOCIIOJIB30BATHCS TeOpeMoil be-
3.

Cy1I1ecTBYIOT JIOBOJIbHO 5(P(MEKTUBHBIE YUCIEHHbIE METOJIbl IIOMCKA
KopHeii MHorowieHa. Ho Kak ObITb, ecju y MHOTOUJIeHa HeT JelCcTBU-
TeJIbHBIX KOpHEi”!

OJMH U3 TOJXO0JI0B K PEIIEHMIO BOIIPOCA O PA3JIOYKEHUU MHOIOYJIeHA
Ha MHOYKHTEIN ¢ BEHECTBEHHBIMI KO3 DuiimenTaMu ocHoBaH Ha CJIeTy-
IOIIeil Teopeme.



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabCcTBO.



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabcTBO. llycTh Kopenb zy mmeer KpaTHocTh k. Torma 1o
Teopeme Besy f(z) = (2 — 2)* - p(2). danbueiinne paccyzKjieHus mo-

CTPOEHBbI Ha cyrejytornieM Toxaectse: f(Z) = f(z). D10 TOXKIECTBO JIETKO
JIOKA3bIBAETCS:



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabcTBO. llycTh Kopenb zy mmeer KpaTHocTh k. Torma 1o
Teopeme Besy f(z) = (2 — 2)* - p(2). danbueiinne paccyzKjieHus mo-

CTPOEHBbI Ha cyrejytornieM Toxaectse: f(Z) = f(z). D10 TOXKIECTBO JIETKO
JIOKA3bIBAETCS:



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabcTBO. llycTh Kopenb zy mmeer KpaTHocTh k. Torma 1o
Teopeme Besy f(z) = (2 — 2)* - p(2). danbueiinne paccyzKjieHus mo-

CTPOEHBbI Ha cyrejytornieM Toxaectse: f(Z) = f(z). D10 TOXKIECTBO JIETKO
JIOKA3bIBAETCS:

)= Z amZ" =
m=0



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabcTBO. llycTh Kopenb zy mmeer KpaTHocTh k. Torma 1o
Teopeme Besy f(z) = (2 — 2)* - p(2). danbueiinne paccyzKjieHus mo-

CTPOEHBbI Ha cyrejytornieM Toxaectse: f(Z) = f(z). D10 TOXKIECTBO JIETKO
JIOKA3bIBAETCS:

n n
f(z) = Zamzm = Zamzm =
m=0 m=0




IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabcTBO. llycTh Kopenb zy mmeer KpaTHocTh k. Torma 1o
Teopeme Besy f(z) = (2 — 2)* - p(2). danbueiinne paccyzKjieHus mo-

CTPOEHBbI Ha cyrejytornieM Toxaectse: f(Z) = f(z). D10 TOXKIECTBO JIETKO
JIOKA3bIBAETCS:

n n n
f(z) = Z amz" = Zam?m = Z amz",
m=0 m=0 m=0

TaK KakK Gy, = Q;; B CUJIY BEIIECTBEHHOCTU KOI(PMUITMECHTOB .
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Teopeme Besy f(z) = (2 — 2)* - p(2). Ucnomnbsys joKasamHoe TOKle-
CTBO, TOJIyIaeM
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JlokazaTeabcTBO. llycTh Kopenb zy mmeer KpaTHocTh k. Torma 1o
Teopeme Besy f(z) = (2 — 2)* - p(2). Ucnomnbsys joKasamHoe TOKle-
CTBO, TOJIyIaeM
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Teopeme Besy f(z) = (2 — 2)* - p(2). Ucnomnbsys joKasamHoe TOKle-
ctBO, nosydaeM f(z) = f(Z) = (z — Zo)" - p(2).

3aMeTuM, UTO
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n—k
p(E) = (D bnz" | =
m=0
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crBo, ostydaeM f(2) = f(2) = (z — Zo)" - p(Z).
3aMeTuM, UTO
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IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabcTBO. llycTh Kopenb zy mmeer KpaTHocTh k. Torma 1o
Teopeme Besy f(z) = (2 — 2)* - p(2). Ucnomnbsys joKasamHoe TOKle-

crBo, ostydaeM f(2) = f(2) = (z — Zo)" - p(Z).
Tak xax p(z) = q(z), 1o f(2) = (2 — %)* - q¢(2). Takum obpasom, J0-
Ka3aHo, ITO Z SBJISETCS KOPHEM KPATHOCTH, He HIKe K.



IV.10. Teopema o0 KOpHSIX MHOIOYJIEHA C BellleCTBEHHbIMU
Ko punmeanTaMn

TeopeMa 9 (o KOPHSIX MHOTOYJIEHA C BEIeCTBEHHbIMU KO3(hdunmenramn). Eeau
ece xoapuvuernmor mrozousena f(x) =ag+ay-x+ ...+ a, - " A644-
10MCcA GEWECMBEHHVIMU, U Z) — KOPEHDL I1M0O20 MHO20YNEHA KPATMHOCITU
/f, mo zZg MaKHCE ABAACNCA KOPHEM IMO20 MHO20YAEHA KPATMHOCTNAU k.

JlokazaTeabcTBO. VTax, ecim zy — KOpeHb KPATHOCTU k, TO Zj siB-
JISIETCsl KOpHEM KPaTHOCTHU, He HuzKe k.

[IpuMeHsist 5TH paccyzKaeHust K KOPHIO Zy, IOJIyYaeM, 9T0 KPATHOCTD
KOpHI (Zp), PABHOTO %, HE HUZKE KPATHOCTH KODHs Zp. TakuM oGpasoM,
Zo — KOpeHb MHOrowieHa f(z) Toil ke KpaTHOCTH, 9TO U Zj. Teopema
JTOKA3aHa.



IV.11. 3ameuanue o moJiydeHNM MHOTO4YJIeHa C BelleCTBEH-
HBIMI KO3 PUuImeHTaMu

3ameuaHnue 1 (0 MOJIyY€HN MHOTOYJIeHA C BeecTB. Kodh dumuenramn). Ecau
20 — KOoMnAeKcnoe wucao, mo muozousern f(x) = (xr — 2z9) (v — Z)
UMEEM, BEULLCTNEEHHBIE KOIPPUUUEHNDL.

Jloka3aTeabCTBO.



IV.11. 3ameuanue o moJiydeHNM MHOTO4YJIeHa C BelleCTBEH-
HBIMI KO3 PUuImeHTaMu

3ameuaHnue 1 (0 MOJIyY€HN MHOTOYJIeHA C BeecTB. Kodh dumuenramn). Ecau
20 — KOoMnAeKcnoe wucao, mo muozousern f(x) = (xr — 2z9) (v — Z)
UMEEM, BEULLCTNEEHHBIE KOIPPUUUEHNDL.

JlokazareabcTBo. Ilycth 2g = a + bi. Torna



IV.11. 3ameuanue o moJiydeHNM MHOTO4YJIeHa C BelleCTBEH-
HBIMI KO3 PUuImeHTaMu

3ameuaHnue 1 (0 MOJIyY€HN MHOTOYJIeHA C BeecTB. Kodh dumuenramn). Ecau
20 — KOoMnAeKcnoe wucao, mo muozousern f(x) = (xr — 2z9) (v — Z)
UMEEM, BEULLCTNEEHHBIE KOIPPUUUEHNDL.

JlokazareabcTBo. Ilycth 2g = a + bi. Torna

(= 20) (x —Z0) =



IV.11. 3ameuanue o moJiydeHNM MHOTO4YJIeHa C BelleCTBEH-
HBIMI KO3 PUuImeHTaMu

3ameuaHnue 1 (0 MOJIyY€HN MHOTOYJIeHA C BeecTB. Kodh dumuenramn). Ecau
20 — KOoMnAeKcnoe wucao, mo muozousern f(x) = (xr — 2z9) (v — Z)
UMEEM, BEULLCTNEEHHBIE KOIPPUUUEHNDL.

JlokazareabcTBo. Ilycth 2g = a + bi. Torna

(x—20)(x—Z)) =(x—a—bi)(x —a+bi) =



IV.11. 3ameuanue o moJiydeHNM MHOTO4YJIeHa C BelleCTBEH-
HBIMI KO3 PUuImeHTaMu

3ameuaHnue 1 (o IIOJIy YeHUY MHOTOYJIEHA C BeIecTB. KoadduimenTamn). Ecau
20 — KOoMnAeKcnoe wucao, mo muozousern f(x) = (xr — 2z9) (v — Z)
UMEEM, BEULLCTNEEHHBIE KOIPPUUUEHNDL.

JlokazareabcTBo. Ilycth 2g = a + bi. Torna
(x—20) (x — %) = (x —a—bi) (x — a+bi) =2° — 2az + (a® +b%) ,

TO eCTb BCe ero Ko UIMEeHTbl — BeIeCTBeHHbIE JUCIIA.
Paccmorpers npumep?



IV.12. Cxema lI'opuepa

B nosnom obbemMe jocTudb e/ 2 HaM He YJIAJI0Ch, TaK KakK IIPaKTU-
YecKoe pellleHre BOIpoca O IPeJICTaBIeHn MHOT'OYIeHa B BIJIE IPOU3BE-
JIEHNs] YIIUPAeTCcsd, B KOHETHOM UTOTe, B 3aJlady HaXOXKJICHUS BCEX KOP-
Heil Mmoorowiena. Ho i MHOrOWI€HOB cTernenn OoJiblie 4 3Ta 3ajada B
o0I1eM BHIJE MOYKET OBITH pellleHa TOJIbKO NPUOJIMYKEHHO, TaK KaK pop-
MYJIBI JIJIsT BBIYUCIEHIS KOPHEl ¢ IIOMOIIBI0 KO PUIIMEHTOB YPABHEHMS],
UCIIO/IB3YIONIEH TOJIbKO apudMeTndecKue olepalii, BKJIodas U3BJiede-
HIe KopHeil. B ¢Bsi3u ¢ 9TuM 0coObIil MHTEpeC IPeACTaBIsSIOT (POPMYIIHI,
OTHOCAIIMECS K HanboJee BayKHBIM U 9aCTO BOSHUKAIOIMINM CUTYaIIIM.

B cooTBeTcTBUM CO cTpaTermeil MpUOPUTETHOro M3Yy4YeHUd SKC-
TPeMaJIbHBIX CUTYAIUIT PAacCCMOTPUM 3ajlady JleJIeHnsl Ha <«HauboJiee
IIPOCTOIi» MHOrOWIeH. B KadecTBe TaKOro MHOTOYIEHA BO3bMEM MHOI'O-
YJIeH T — Q.



IV.12. Cxema lI'opuepa

" + an_lx”_l + an_gaz”_Q + ...+ CLQCU2 + a1x + ag =
= (x — «) (:B”_l 4 Dok 2 4 by xS 4 b + by + bo) :

CpapHuBasi K03(pPUIMEHTHI TIPU OJMHAKOBBIX CTEIEHSIX, IOJIyJaeM CHU-
CTeMY YpaBHEHUIA:

( b a
( = ——
Ap_1 =by_9— npu "1, 0 , @ ’
_ —2 0— a1
ap—2 = bn—3 — abn—? [pn " ) b1 = -,
_ -3 o)
{ an—3 = bn—4 _ Ofbn—?) mpun z" N 4
b . bn—4 — ap-3
a; = by — ab; pu T, n—3 = o ,
ap = —abg npu bn—3 — ap—2
. by—o = .




IV.12.

Ap—1 = bn—2 —

ay — b() — Ozbl
ag = —vao

ap—2 = bn—3 - CVbn—Q
ap—3 = bn—4 - Oébn—?)

Cxema I'opuepa

npu '
npu x'
npu '

1pu ,

npu zV

1
2
3

Borancienne mo pekyppeHTHbIM (hopMyJiaM

by =

ap

N bk‘

(07

by =
-
T

by—3

bn—2
b —ag

«

)

Ha3bIBAIOTCA BLIUHUCAeHnAMEU 110 cxeMe l'opHepa.

Paccmorpum npumep?

Qg
_E’
by — a1
«
L bn—4 — Ap-—3
bn—?) Ap—2




IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

KOpHI/I MHOI'O41JIEHOB — OJIMH U3 HaI/I6OJI€e BOCTp€6OB&HHle HHCTPY-
MEHTOB pE€HICHNW 3a/a9, B KOTOPbLIX UCIIOJIb3YIOTCA MHOI'OYJICHDBI. Kak HO-
Kazaj1 d.lamya, A58 MHOMOYJICHOB CTEIICHH D 1 DOJIBIIE HE CYULECTNBY-
em Gopmyasv, 0asa HaxroHcoeHus KopHeti. Ocobyio aKTyaIbHOCTD
IPUOOPETAIOT MHCTPYMEHTHI, € TIOMOIIHIO KOTOPBIX YAACTCS PEIIaTh HEKO-
TOpbIE NPOOAEMDBL, CBAZAHHDBLE C KOPHAMU MHO204AEHOB, HE
HAT00S IMU KOPHU AB8HO. [Ipumepom Takoit IpoOIEMbBI SIBJISIETCS
cJIeIyIolas 3a1ada.

amada 1. /laa 06yx npouscosvHvblir MH020UAEHO08 Onpedesumb, UMe-
W0MECA AU Y HUT 00ULUE KOPHU.

DTy 3aja9y MOXKHO PacCMaTpPUBaTh KaK pe3y/ibTaT IPUMEHEHUs! CTPa-
TEeTUN IepexoJa OT M3Yy4YeHHs OTIAeJIbHOTO O0beKTa K HMCCJea0-
BaAHUIO CUCTEMBI OO bEeKTOB.



IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

KOpHI/I MHOI'O41JIEHOB — OJIMH U3 H&I/I60ﬂee BOCTp€6OBaHHbIX HHCTPY-
MEHTOB pE€HICHNW 3a/a9, B KOTOPbLIX UCIIOJIb3YIOTCA MHOI'OYJICHDBI. Kak HO-
Kazaj1 d.lamya, A58 MHOMOYJICHOB CTEIICHH D 1 DOJIBIIE HE CYULECTNBY-
em Gopmyasv, 0asa HaxroHcoeHus KopHeti. Ocobyio aKTyaIbHOCTD
IPUOOPETAIOT MHCTPYMEHTHI, € TIOMOIIHIO KOTOPBIX YAACTCS PEIIaTh HEKO-
TOpbIE NPOOAEMDBL, CBAZAHHDBLE C KOPHAMU MHO204AEHOB, HE
HAT00S IMU KOPHU AB8HO. [Ipumepom Takoit IpoOIEMbBI SIBJISIETCS
cJIeIyIolas 3a1ada.

amada 1. /laa 06yx npouscosvHvblir MH020UAEHO08 Onpedesumb, UMe-
W0MECA AU Y HUT 00ULUE KOPHU.

MuI pemnm 9Ty 3aj1a49y B CUTyalllul, Korjaa oba MHOIOUJICHa HaJl JaH-
HBIM I10JIEM Pa3JIOzKUMbI B IIPOU3BEJIeHEe MHOT'OUYJIEHOB IIEPBOIi CTEIIEHMN.



IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

agada 1. /[laa 06yr npouseosvHubls MHO20UAEHOE ONpedesums, uMe-
W0MCA AU Y HULT 00ULUe KOPHU.

M iest perienunst 9Toit 3a/1a91 COCTOUT B TOM, YTOOBI BBECTU (DYHKIIHIO OT
TUX MHOIOYJICHOB, KOTOpasi oOpallaeTcsl B HOJIb TOTJla U TOJIbKO TOIJIa,
KOIJIa Y MHOTI'OYJIEHOB MMeEeTCs XOTs OBl OJMH 00IMuii KopeHb. [Ipu sTom
GYHKIHIO onpegeuM depe3 KOPHU MHOIOYJICHOB, U TIOJTYIIM BbIpaykKeHNe
JUIs ee 3ajaHusl dyepe3 KoM UIeHTH MHOIOUIEHOB.



IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

agada 1. /[laa 06yr npouseosvHubls MHO20UAEHOE ONpedesums, uMe-
W0MCA AU Y HULT 00ULUe KOPHU.

M iest perienunst 9Toit 3a/1a91 COCTOUT B TOM, YTOOBI BBECTU (DYHKIIHIO OT
TUX MHOIOYJICHOB, KOTOpasi oOpallaeTcsl B HOJIb TOTJla U TOJIbKO TOIJIa,
KOIJIa Y MHOTI'OYJIEHOB MMeEeTCs XOTs OBl OJMH 00IMuii KopeHb. [Ipu sTom
GYHKIHIO onpegeuM depe3 KOPHU MHOIOYJICHOB, U TIOJTYIIM BbIpaykKeHNe
JUIs ee 3ajaHusl dyepe3 KoM UIeHTH MHOIOUIEHOB.

B kadecTBe Takoil (bYyHKIIMU €CTECTBEHHO B34ATb IIPOM3BEJICHUE BCEX
pPa3HOCTE MEXK/Iy KOPHSME IIEPBOI'O U BTOPOIO MHOTOUJICHOB.



IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

agada 1. /[laa 06yr npouseosvHubls MHO20UAEHOE ONpedesums, uMe-
W0MCA AU Y HULT 00ULUe KOPHU.

B kauectBe Takoil (DYHKIMH €CTECTBEHHO B3SATH IPOU3BEJIEHHE BCEX
pasHoCTell MeXK/Ly KOPHSME I1I€PBOI0 U BTOPOro MHOro4/IeHoB. Hanpumep,
st muorousienos (x — 1)(x — 3)(z +2)? u (z — 4)(x — 2) Takoe npous-

BelceHnue nMeeT B /I:

(1-—4H(1-2)3=-4)B-2)(—2—-4)(-2—-2)(-2—4)(-2—-2)



IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

agada 1. /[laa 06yr npouseosvHubls MHO20UAEHOE ONpedesums, uMe-
W0MCA AU Y HULT 00ULUe KOPHU.

B kauectBe Takoil (DYHKIMH €CTECTBEHHO B3SATH IPOU3BEJIEHHE BCEX
pasHoCTell MeXK/Ly KOPHSME I1I€PBOI0 U BTOPOro MHOro4/IeHoB. Hanpumep,
st muorousienos (x — 1)(x — 3)(z +2)? u (z — 4)(x — 2) Takoe npous-
BeJICHIe UMeeT BHUJI:

(1-—4H(1-2)3=-4)B-2)(—2—-4)(-2—-2)(-2—4)(-2—-2)

Beipaxkenne (—2 — 4)(—2 — 2) B 9TOM MPOU3BEJICHNN TOBTOPUIOCH JIBa~
JKJIBI, TIOCKOJIBKY —2 SIBJISIETCsT KOPHEM KpaTHOCTH 2. B janHOM cirydae
FCXOJTHBIE MHOTOUJIEHBI HE NMEIOT O0IIIX KOPHEIl, T09TOMY PacCMaTprBa-
eMoe TIPOM3BE/IeHIe BCEX PA3HOCTEH MeZK/Ty KOPHSIMIE [IEPBOTO U KOPHSIME
BTOPOTO YPABHEHU{T OTIINTHO OT HYJISI.



IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

agada 1. /[laa 06yr npouseosvHubls MHO20UAEHOE ONpedesums, uMe-
W0MCA AU Y HULT 00ULUe KOPHU.

B kadecrBe Takoil (DyHKINH €CTECTBEHHO B35Th MPOU3BEJCHUE BCEX
PA3HOCTEH MeKJly KOPHSIMUE TI€PBOr0 M BTOPOrO MHOTOWIeHOB. NHas cu-
Tyalllsl BO3HUKAET, HalpuMep, jyis Muorodienos (x — 1)(z — 3)(z + 2)?
i (x —4)(z + 2), 118 KOTOPbIX

(1—4)(1—2)(8—4)(3—2)(=2—4)(—2 — (=2))(~2— 4)(~2 — (~2)) = 0.



IV.13. Pe3yjabTaHT MHOTO4YJIEHOB

agada 1. /[laa 06yr npouseosvHubls MHO20UAEHOE ONpedesums, uMe-
WMCA AU Y HUT 00UUE KOPHU.

B kadecrBe Takoil (DyHKINH €CTECTBEHHO B35Th MPOU3BEJCHUE BCEX
PA3HOCTEH MeKJly KOPHSIMUE TI€PBOr0 M BTOPOrO MHOTOWIeHOB. NHas cu-
Tyallisl BO3HUKAET, HalpuMmep, s MHorodienos (z — 1)(x — 3)(z + 2)?
i (x —4)(z + 2), 118 KOTOPbIX

(1—4)(1—2)(8—4)(3—2)(=2—4)(—2 — (=2))(~2— 4)(~2 — (~2)) = 0.

OxkazaJjoch, 4TO JJIsl BbIParKeHUsI 3TOrO MPOU3BeeHnsT depe3 Kodhdu-
[IEHTHI MHOTOWIEHOB YI00HEE 3TO BhIPAYKEHIE «IIOIIPABUTEY MHOYKUTE-
JIeM, KaK 9TO CJIeJIAHO B IIPUBEICHHON HuKe opmyiie (7).



IV.14. Teopema o pe3yJjbTaHTE€ MHOT'OYJIEHOB

Teopema 10 (0 pe3yJibTaHTe MHOT'OYJIEHOB). Fcau

MHO2OYUACHD flx)=ag+a1x+ ... +a, 12" + a,z" u
g(@)=by+ bz + ...+ bp_12™ L+ bya™ pasznoorcumve nad nosem K 6
NPOU3EEOEHUE MHOROUAECHOE NEPEOTL CMENeHU:

{ao+a1x—|—...—|—an:c”an(:c—oq)...(a:—ozn)annyl(x—ozi),
bo + b1+ ..+ by = by (2 = B1) (T = B) = 0 [T, (2 = 5)),

ede {a;; B} C K, mo swipasicenue

n m

R(f(x),g(x)) = ayvi, ][] (e — ) (7)

i=1 j=1

pasro 0 mozda u moavko moeda, xo2da muozourenv, f(x) u g(x) umerom
xoms 6w 00ur 0bULUTE KOpeHb.

JokazareabcTBO. OUeBUHO.



IV.15. Omnpeaenenune pe3yiabTaHTa MHOTOYJIEHOB
Omnpenesienune 8. Bupaocenue (7)
RU7(w), gte)) = ait, TTTT (e = )

NA3bIBAEMCA PEIYIIBTAHTOM MH020uAen06 f(x) u g(T).



IV.16. Teopema o mpejicTaBjeHUn pPe3yJ/ibTaHTA

Teopema 11 (o mpejicTaBjieHUN pe3yabTaHTa). Ecau

MHO20YUNEHD flx)=ag+a1x+ ... +a, 12" + a,z" u
g@)=by+ bz + ...+ by_12™+ bypa™  paznoocum nad nosem K
6 NPOU3EEICHUE MHOLOUACHOE NEPEOTE CIENeHU:

{a0+a1x+...+anx”:an(aj—al)...(x—ozn)zanH?1(:1:—04@),
bo + b1 + ...+ by ™ = by (= B1) (2 = B) = 0 [T, (= 5)),

2ede {a;; B} C K, mo pesysomanm R(f(x),g(x)) pasen

Ay Qp_1 Qp_2 ... ao 0 . 0 0 ... 00
0 an  QAp_1 ... aq ag 0 0 ... 0 0
0 0 an ... Qs a, . 0 0 ... 0 0 m
0 0 0o ... 0 0 .0 an ... a1 agp | ) (8)
bm bm-1 bm—o ... bmn  bp—n_1 ... b 0 ... 00
0 byn bu-1 - bnnit bmw ... b bo ... 00
... n
0 0 0o ... 0 b, cor by bp—m—1 ... b1 by



IV.16. Teopema o mpejicTaBjeHUn pPe3yJ/ibTaHTA
Paccmorpers npumepbr?



V. Maoro4djenbl HaJ II0JIEM PaIlMOHAJILHBIX YlCe]
Boijiesinm HEKOTOpBIE aKTyaIbHbIe MPOOJIEMBbl (He BCe 9TH MPOOJIEMb
MBI OyJIeM PeIiaTh B 9TOM Kypce).
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JACTHOCTHU, B BUJIEe IPOU3BEICHIST TAKUX MHOTOYJICHOB;
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Boijiesinm HEKOTOpBIE aKTyaIbHbIe MPOOJIEMBbl (He BCe 9TH MPOOJIEMb
MBI OyJIeM PeIiaTh B 9TOM Kypce).
— HoJIyueHne nHMOpMaIi O KOPHSIX MHOTOWIEHOB ¢ PAIINOHAILHBIMI
KO3 dUIeHTaMU;
— IpeAcTaBIcHIE MHOTOWICHA ¢ PAIMOHAIBLIILIMI KO3 duneHTaM B
BIJEe pe3y/bTaTa NPUMeHeHUsl olleparuii ajreopbl MHOTOWJIEHOB, B
JACTHOCTHU, B BUJIEe IPOU3BEICHIST TAKUX MHOTOYJICHOB;
— ToJIyvueHre THPOPMAIUNA O IMPOU3BOIHON MHOTOWICHA C PAIIMOHAJIH-
HBIMU KOIMDPUITEHTAMU;



V. Maoro4djenbl HaJ II0JIEM PaIlMOHAJILHBIX YlCe]

Boijiesinm HEKOTOpBIE aKTyaIbHbIe MPOOJIEMBbl (He BCe 9TH MPOOJIEMb
MBI OyJIeM PeIiaTh B 9TOM Kypce).
— HoJIyueHne nHMOpMaIi O KOPHSIX MHOTOWIEHOB ¢ PAIINOHAILHBIMI
KO3 dUIeHTaMU;
— IIpeJiCTaB/IeHne MHOIMOY/IeHA ¢ PAIMOHAJIBLHBIMI KO3]duIlneHTaMu B
BIJEe pe3y/bTaTa NPUMeHeHUsl olleparuii ajreopbl MHOTOWJIEHOB, B
YACTHOCTH, B BUJIE IIPOUBBEJIEHUS TaKIX MHOI'OUYJIEHOB;
— 1oJIyueHre nHGOpMAalUl O IPOU3BOIHON MHOIMOUIEHA ¢ PAIMOHAIIH-
HBIMU KOIMDPUITEHTAMU;
— cBeJleHre K 0oJiee NMPOCTBIM CUTYAIUSIM, HaIlpUMepP, K MHOTI'OUJIEHAM C
IeJIbIMI KO PUIImeHTaMu u Jip.



V.1. CBenenne Kk MHOTOYWIEHAM C HeJbIMI Ko duiu-
CHTaMU

st Toro, 94TOOBLI CBECTH pelleHue 3ajJad 0 MHOIOYIeHAX C PAallio-
HaJbHLIMI KoddduiimeHTaMu K 3aja49aM 0 MHOI'OUJIEHAX C IeJIbIMUI KO-
spdbunmenTamu, cHada a U3yINM MOCIEIHIE.
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spdbunmenTamu, cHada a U3yINM MOCIEIHIE.

Onpenenenue 9. Mnozounen f(x) ¢ yeavimu koapduyuenmamu Hasoi-
6aemcsA MPUMHATUABHBIM, €CAU 6CE €20 KOIPPHUUUEHMDL 6 COBOKYNHOCT
saaumro npocmot, m.e. ux H.O./[. pasen 1.
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V.1. CBenenne Kk MHOTOYWIEHAM C HeJbIMI Ko duiu-
CHTaMU

st Toro, 94TOOBLI CBECTH pelleHue 3ajJad 0 MHOIOYIeHAX C PAallio-
HaJbHLIMI KoddduiimeHTaMu K 3aja49aM 0 MHOI'OUJIEHAX C IeJIbIMUI KO-
spdbunmenTamu, cHada a U3yINM MOCIEIHIE.

Onpenenenue 9. Mnozounen f(x) ¢ yeavmu xoapduryuenmamu Hasoi-
saemcsA MPUMHATHABHBIM, €CAU 6CE €20 KOIPPHUUUEHMDL 6 COBOKYNHOCT
eaaumro npocmot, m.e. ux H.O./[. pasen 1.

Kakue mpobieMbl 0 TPUMHUTHUBHBIX MHOTOYJIEHAX MOYKHO OTHECTH K
[IePBOOYEPETHBIM JIJIsT HAC?
— Kaxkue orepaliun coxpaHsiioT NPUMUTHBHOCTH MHOT'OUYJIEHOB
— Kakue npobjieMbl 0 MHOIOYJIEHAX € HEeJIbIMU KO PUIIMEHTaMI MOXKHO
CBECTH K IPUMUTUBHBIM MHOI'OYIEHAM?
— Kak npoeputh IPUMUTHBHOCTb MHOI'OUJIEHa 0€3 YTOMUTEIbHOI'O Bbl-
qUCIeHUs] HAMOOIBINero odImero JaenTesis ero KoahuiueHTos?



V.1.1. Teopema l'aycca o mpousBeJieHUU ITPUMUTHB-
HbIX MHOT'OYJIEHOB

Teopema 12 (I'aycca o nmpousBeieHnu MPUMUT. MH-HOB).

Hp0u36606HU6 npumumueHvly  MHO20UYNEHOG  E€CTMND npUMumUGH’bL?j
MHO20HNEH.

JloKa3aTeabCTBO.
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[MIPUMHUTHUBHBIM HE ABJIACTCA.
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IIpoussedenue  NPUMUMUCHBIT — MHO20MAEHOE — €CMb  NPUMUMUEHDL

MHO20YNEN.
Jloka3aTeJabCTBO. Hormycrum, 4TO MHOT'OYJIEHBI
flx)=ay+ax+...+a,x" u g(x)=by+bx+...+bux™ sBd-

FOTCS TIPUMHUTUBHBIMU, HO €y + C1Z + ... + Cpopax ™™ =

HPUMHUTUBHBIM He siBjisieTcs. ODO3HAYNM depes3 P IIPOCTOe UHICI0, SABJISIO-
meecst O0IUM JiejinTesieM KO3MPUIMEHTOB  Cq, C1, . . . , Cham. LlOCTIEIHEE
YTBEPZKJICHIE Ha «I3bIKE PABEHCTBY MOXKHO IIPEJICTABUTL B BUJIE POPMY.I
c; =p-dj.
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HbIX MHOT'OYJIEHOB

p'd0+p'd1$+p'd2$2+...+p-dn+mxn+m:
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CpaBHuBasi KO3(@UIIMEHTHI IPU PABHBIX CTEIEHSIX, 10JIydaeM



V.1.1. Teopema l'aycca o mpousBeJieHUU ITPUMUTHB-
HbIX MHOT'OYJIEHOB

p-do+p-diz+p-dox® + ... 4p-dppr" =
= (ap + @z + ...+ ax") (bg + iz + ... + bpx™)
CpaBHuBasi KO3(@UIIMEHTHI IPU PABHBIX CTEIEHSIX, 10JIydaeM
(
p - do = apbo,

p - di = apby + a1 by,
S p-dy = apby + a1by + azby,

| P dprm = by,
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[IycTh v — HauMeHbINN TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HalMEeHbIINI Takoil HoMep, 4To Ha P He Jleures bg.
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(
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[IycTh v — HauMeHbINN TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HaMMeHbIINi Takoil HoMep, 4To Ha p He jgeaurces bg. Torja p-dyip =



V.1.1. Teopema l'aycca o mpousBeJieHUU ITPUMUTHB-
HbIX MHOT'OYJIEHOB

p-do+p-diz+p-dox® + ... 4p-dppr" =
= (ap + @z + ...+ ax") (bg + iz + ... + bpx™)
CpaBHuBasi KO3(@UIIMEHTHI IPU PABHBIX CTEIEHSIX, 10JIydaeM
(
p - do = apbo,

p - di = apby + a1 by,
S p-dy = apby + a1by + azby,

X p- dn—l—m = apby,.

[IycTh v — HauMeHbINN TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HaMMeHbIINi Takoil HoMep, 4To Ha p He jgeaurces bg. Torja p-dyip =
- aabﬂ -+ aa+1bﬁ—1 + aa—lbﬁ+1 + aa+2bﬁ—2 + aa—2b5+2 + ...



V.1.1. Teopema l'aycca o mpousBeJieHUU ITPUMUTHB-
HbIX MHOT'OYJIEHOB

)
p - dy = apby,
p - dy = apby + a1by,

§ P da = apby + a1by + asby,

| P Ay = Apbypy,.

[IycTh v — HauMeHbINNIT TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HauMeHbIINit TaKoil HoMmep, 4To Ha p He jejutcs bg. Torna p-dyip =
= aabg + aa+1bg_1 + aa_lbgH + aa+2b5_2 + aa_2b5+2 + ...

B npapoit yacTu nocsejHero paBeHcTBa Bce cjlaraeMble, KpoMe aqbg,
JIEJISITCL Ha, P HAIIEJIO.



V.1.1. Teopema l'aycca o mpousBeJieHUU ITPUMUTHB-
HbIX MHOT'OYJIEHOB

)
p - dy = apby,
p - dy = apby + a1by,

§ P da = apby + a1by + asby,

L p- dn+m - anbm-

[IycTh v — HauMeHbINNIT TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HauMeHbIINit TaKoil HoMmep, 4To Ha p He jejutcs bg. Torna p-dyip =
= aabg + aa+1bg_1 + aa_lbgH + athgb@_Q + aa_2b5+2 + ...

B npapoit yacTu nocsejHero paBeHcTBa Bce cjlaraeMble, KpoMe aqbg,
JIEJISITCL Ha, P HAIIEJIO.
Ho sTo o3Havaet, 4To p - dyyp He A€IUTCH Ha P, YTO IIPOTUBOPEUUE.



V.1.1. Teopema l'aycca o mpousBeJieHUU ITPUMUTHB-
HbIX MHOT'OYJIEHOB

Teopema 12 (I'aycca o nmpousBeieHnu MPUMUT. MH-HOB).
IIpoussedenue  NPUMUMUCHBIT — MHO20MAEHOE — €CMb  NPUMUMUEHDL
MHO20UACH,

HokazareabcTBO. [IycTh o — HauMeHbIN TaKoil HOMEpP, 4TO a, He
JeJITCs Ha P, a 3 — HaUMEHbIINI TaKoil HoMep, YTO Ha P He JeJuTes bg.
Torna p-daip =

- aabﬁ -+ aa+1bﬁ—1 + aa—lbﬁ+1 + aa+2bﬁ—2 + aa—2b5+2 + ..

B npapoit yacTu nocseHero paBeHCTBa Bce cjlaraeMble, KpoMe aqbg,
JIeJISITCd Ha p HalleJsIo.

Ho sT0 o3navaetr, 4To p - dyyp HE JEIUTCH Ha P, YTO NPOTUBODPEYUHE.
Teopema jmoxkazana.



V.1.2. Pa3j102kUMOCTh MHOI'OYJIEHOB HaJI II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13 (o pasioxkenun MHOro4IeHOB HaL Q u Z).

Mnozounren ¢ uesvimMu  KoIPOUUUEHMAMU  ABAACNCA  PA3AOHCUMDBIM
Had nosem PAUUOHAABHBLL Yuces moz20a u moavko mozada, xoz2da oH
PA3N0HCUM HAO KOADUOM UCABLT HUCEN.

Jloka3aTeJabCTBO.



V.1.2. Pa3j102kUMOCTh MHOI'OYJIEHOB HaJI II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13 (o pa3ssioykeHun MHOTOYJIEHOB HaJ Q u Z).
Mnozounsen ¢ ueavimu  KOIPOUUUEHMAMU  ACAACTCA  PA3AOIHCUMDBIM
Had NOAEM PAUUOHANBHBLL YUCEA Mo20a U MOALKO Mo2da, k0206 OH
PA3NOHCUM HAO KOADUOM UEABLT HUCEN.

HokazareabcTtBo. Ilyctb  Bce  koadpdunmeHTHI  MHOrOYJIE-
Ha f(r)=ap+ax+...+a,x" SBISIOTCS  TEIBIME  IUCTAMUA U
f(x) = g(x)h(x), rae Bce KOIDDUIMEHTH MHOTOUICHOB

gx)=by+bix+ ...+ bux™, h(x)=co+crx+... +cpat

Qi
5, cj = —=.
1

0

ABJIAIOTCA PallnoOHAJILHBIMMW 9UCJTIaMNI: bz =



V.1.2. Pa3j102kUMOCTh MHOI'OYJIEHOB HaJI II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13 (o pa3ssioykeHun MHOTOYJIEHOB HaJ Q u Z).
Mnozounsen ¢ ueavimu  KOIPOUUUEHMAMU  ACAACTCA  PA3AOIHCUMDBIM
Had NOAEM PAUUOHANBHBLL YUCEA Mo20a U MOALKO Mo2da, k0206 OH
PA3NOHCUM HAO KOADUOM UEABLT HUCEN.

HokazareabcTtBo. Ilyctb  Bce  koadpdunmeHTHI  MHOrOYJIE-
Ha f(r)=ap+ax+...+a,x" SBISIOTCS  TEIBIME  IUCTAMUA U
f(x) = g(x)h(x), rae Bce KOIDDUIMEHTH MHOTOUICHOB

gx)=by+bix+ ...+ bux™, h(x)=co+crx+... +cpat

Q; v,
SIBJISIIOTC PANMOHAJIBHBIMI YUCIaMi: b; = g, cj = 5—‘7
i J
u S
O4eBnIHO, YTO CYHIECTBYIOT TaK1Ue HECOKPATHUMbBIE IPOoOU — U o YTO
v

U s
MHOTOWIEHBI — - g(x) 1 - h(x) SBIAIOTCA TPUMUTUBHBIMU.
v



V.1.2. Pa3j102kUMOCTh MHOI'OYJIEHOB HaJI II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13 (o pasioxkenun MHOro4IeHOB HaL Q u Z).
Mnozounren ¢ uesvimMu  KoIPOUUUEHMAMU  ABAACNCA  PA3AOHCUMDBIM
Had nosem PAUUOHAABHBLL Yuces moz20a u moavko mozada, xoz2da oH
PA3N0HCUM HAO KOADUOM UCABLT HUCEN.

JokazaTeabcTtBo.  llycth  Bce  KoapduIMEHTH  MHOrOUJIE-
Ha  f(z) =ap+ax+ ...+ a,x" SBISIIOTCA  [EJBIMH  GUCTAME
u s
n  f(x)=g(x)h(x), rme MHOTOJIEHBI —-g(x) m . h(x)
v

ABJS0OTCT NpuMUTUBHbIMU. Ilo Teopeme Taycca o mnpo-
U3BeJeHUN NIPUMUTUBHbBIX MHOT'OY1JIEHOB MHOIOYJIeH

u. ; - flx) = (g : g(a:)) : (; : h(a:)) SIBJISIETCS TIPUMUATUBHBIM.
v v



V.1.2. Pa3j102kUMOCTh MHOI'OYJIEHOB HaJI II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13 (o pasioxkenun MHOro4IeHOB HaL Q u Z).
Mnozounren ¢ uesvimMu  KoIPOUUUEHMAMU  ABAACNCA  PA3AOHCUMDBIM
Had nosem PAUUOHAABHBLL Yuces moz20a u moavko mozada, xoz2da oH
PA3N0HCUM HAO KOADUOM UCABLT HUCEN.

JokazaTeabcTtBo.  llycth  Bce  KoapduIMEHTH  MHOrOUJIE-
Ha  f(z) =ap+ax+ ...+ a,x" SBISIIOTCA  [EJBIMH  GUCTAME
u s
n  f(x)=g(x)h(x), rme MHOTOJIEHBI —-g(x) m . h(x)
v

ABJS0OTCT NpuMUTUBHbIMU. Ilo Teopeme Taycca o mnpo-
U3BeJeHUN NIPUMUTUBHbBIX MHOT'OY1JIEHOB MHOIOYJIeH

L. ; - flz) = (g : g(a:)) : (; : h(a:)) SIBJISIETCST IPUMUTUBHBIM.
v
1
SHAUUT, = — e p = H.O.J {ag,...,a,}.
0

SHES

S
t



V.1.2. Pa3j102kUMOCTh MHOI'OYJIEHOB HaJI II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13 (o pasioxkenun MHOro4IeHOB HaL Q u Z).
Mnozounren ¢ uesvimMu  KoIPOUUUEHMAMU  ABAACNCA  PA3AOHCUMDBIM
Had nosem PAUUOHAABHBLL Yuces moz20a u moavko mozada, xoz2da oH
PA3N0HCUM HAO KOADUOM UCABLT HUCEN.

HokazareabcTBO. TakuMm 0b6pasoM,

fla) = (p- = g(@) - (5 hia),

v t
TeopeMa J0Ka3aHa.



V.2. Kpurepnii diizeHTiureiina
Teopema 14 (kputepwuii Diizeniureitna). [lycmo y mHozourena
flx)=ag+ a1z + ...+ ax"

6Ce KOAPPUUUEHMDL UEADIE U CYWECTNBYEM NPOCTNOE YUCAO P MAKOE, YN0
1) xoapuruenm a, ne deaumes na p;

2) ece ocmanvrvle KoapduruerHmv, deasmes Ha p;

3) c60600mbITi wAeH ag deaumcs na p, Ho He Ha P>

Tozda mnozounen f(x) asaaemesn HenpusoduUMbM HAO NOAEM PAULUO-
HAABHBLET HUCEN.

Jloka3aTeJabCTBO.



V.2. Kpurepnii diizeHTiureiina
Teopema 14 (kputepwuii Diizeniureitna). [lycmo y mHozourena
flx)=ag+ a1z + ...+ ax"

6Ce KOAPPUUUEHMDL UEADIE U CYWECTNBYEM NPOCTNOE YUCAO P MAKOE, YN0
1) xoapuruenm a, ne deaumes na p;

2) ece ocmanvrvle KoapduruerHmv, deasmes Ha p;

3) c60600mbITi wAeH ag deaumcs na p, Ho He Ha P>

Tozda mnozounen f(x) asaaemesn HenpusoduUMbM HAO NOAEM PAULUO-
HAABHBLET HUCEN.

JlokazaTeabCcTBO. [IpuMennM MeTO/ J0Ka3aTeIHLCTBA «OT TPOTUBHO-
ro».
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Teopema 14 (kputepwuii Diizeniureitna). [lycmo y mHozourena
flx)=ag+ a1z + ...+ ax"

6Ce KOAPPUUUEHMDL UEADIE U CYWECTNBYEM NPOCTNOE YUCAO P MAKOE, YN0
1) xoapuruenm a, ne deaumes na p;

2) ece ocmanvrvle KoapduruerHmv, deasmes Ha p;

3) c60600mbITi wAeH ag deaumcs na p, Ho He Ha P>

Tozda mnozounen f(x) asaaemesn HenpusoduUMbM HAO NOAEM PAULUO-
HAABHBLET HUCEN.

HHokazarenbctBo. [lycrs f(x) pasinoxum: f(z) =
— (bo + b+ .. b+ bkxk) (co 4+ d ™ cmxm) ,
e {b;, ¢;} C Q.



V.2. Kpurepnii diizeHTiureiina
Teopema 14 (kputepwuii Diizeniureitna). [lycmo y mHozourena
flx)=ag+ a1z + ...+ ax"

6Ce KOAPPUUUEHMDL UEADIE U CYWECTNBYEM NPOCTNOE YUCAO P MAKOE, YN0
1) xoapuruenm a, ne deaumes na p;

2) ece ocmanvrvle KoapduruerHmv, deasmes Ha p;

3) c60600mbITi wAeH ag deaumcs na p, Ho He Ha P>

Tozda mnozounen f(x) asaaemesn HenpusoduUMbM HAO NOAEM PAULUO-
HAABHBLET HUCEN.

HHokazarenbctBo. [lycrs f(x) pasinoxum: f(z) =
— (bo + b+ .. b+ bkxk) (co 4+ d ™ cmxm) ,

e {b;, ¢;} € Q. CpaBunm K03 hUINEHTBI DU PABHBIX CTEIEHSIX:



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo+ b+ ...+ bz bpa”) (co+ . H epaz™ T ™),

e {b;, ¢;} C Q. CpaBuuM Ko3b@UIUEHTH IPH PABHBIX CTEIEHSIX:

)
ap = bycy,

a; = bocy + byco,
as = bopcy + bicy + bQCO,
< a3 = bypcs + bico + bocy + bgCo,

Ap—1 = bp_1ay, + bra,, 1,
a, = bra,,.




V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo+ b+ ...+ bz bpa”) (co+ . H epaz™ T ™),

e {b;, ¢;} C Q. CpaBuuM Ko3b@UIUEHTH IPH PABHBIX CTEIEHSIX:

)
ap = bycy,

a; = bocy + byco,
as = bopcy + bicy + bQCO,
< a3 = bypcs + bico + bocy + bgCo,

Ap—1 = bp_1ay, + bra,, 1,
a, = bra,,.

\

[To yenosuio st i € {1; 2; ...; (n — 1)} umeem a; = ;.



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo+ b+ ...+ bz bpa”) (co+ . H epaz™ T ™),

e {b;, ¢;} C Q. CpaBuuM Ko3b@UIUEHTH IPH PABHBIX CTEIEHSIX:

)
app = boyco,

ap = bocy + by,
P = boca + bicy + bacy,
§ a3p = bpcz + bica + bacy + b3y,

Ap1P = bp—1am + bkam—la
a, = bra,,.

\

[To yenosuio jist @ € {1; 2; ...; (n — 1)} umeem a; = ;.



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo +bix+ ...+ bk_lfl?k_l + bkxk) (Co + ...+ Cm—lxm_1 + mem) )

e {b;, ¢;} C Q. CpaBuuM Ko3b@UIUEHTH IPH PABHBIX CTEIEHSIX:

)
app = boyco,

ap = bocy + by,
P = boca + bicy + bacy,
§ a3p = bpcz + bica + bacy + b3y,

Ap1P = bp—1am + bkam—la
a, = bra,,.

\

Kosddunnenr ay He jgeaurTest Ha p°, rjie p — MPOCTOE UNCI0. SHAUWT,
OJINH 13 KO3 PUINeHToB by Wil ¢y He JeIUTcs Ha p.



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo+ b+ ...+ bz bpa”) (co+ . H epaz™ T ™),

e {b;, ¢;} C Q. CpaBuuM Ko3b@UIUEHTH IPH PABHBIX CTEIEHSIX:

)
app = boyco,

ap = bocy + by,
P = boca + bicy + bacy,
§ a3p = bpcz + bica + bacy + b3y,

Ap1P = bp—1am + bkam—la
a, = bra,,.

\
He orpanuumbasi oOIIHOCTH PACCYXKIEHUI, MOYKHO CUMTATL, 4TO by He
JIeJINTCA Ha P U ¢y = dyp.



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo +hz 4. b+ bklﬁ) (CO +oF e cna™) |

riie {b;, ¢;} € Q. CpaBuum ko3hOUIUEHTDBI DU PABHBIX CTEIEHSIX:

’

op = bodop,

a1p = bycy + bidop,

Qop = boca + b1y + badyp,

{ agp = bycg + bico + bacy + bsdyp,

Qp—1P = br—1Gp, + brCp—1,
a, = bra,,.

\
He orpannumbasi oOIIHOCTH PacCy»KICHUI, MOYKHO CUMTATb, 4TO by HE
JIeJINTCSI Ha p U ¢y = dp.

I3 Broporo ypasuenus byc; = p (o — bidy). Suaqur,



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo +hz 4. b+ bklﬁ) (CO +oF e cna™) |

riie {b;, ¢;} € Q. CpaBuum ko3hOUIUEHTDBI DU PABHBIX CTEIEHSIX:

’

op = bodop,

a1p = bycy + bidop,

Qop = boca + b1y + badyp,

{ agp = bycg + bico + bacy + bsdyp,

Qp—1P = br—1Gp, + brCp—1,
a, = bra,,.

\
He orpannumbasi oOIIHOCTH PacCy»KICHUI, MOYKHO CUMTATb, 4TO by HE
JIeJINTCSI Ha p U ¢y = dp.

U3 Broporo ypasuenus bycy = p (ag — bidp). Snauurt, ¢; = dyp.



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo+ b+ ...+ bz bpa”) (co+ . H epaz™ T ™),

e {b;, ¢;} C Q. CpaBuuM Ko3b@UIUEHTH IPH PABHBIX CTEIEHSIX:

"

aop = bodop,

a1p = bpcy + bidop,

Qap = boca + bicy + badgp,

{ asp = bocs + bico + bocy + bgdop,

Op—1P = bp—1Gm, + bkcm—la
| an = by,

meem by He jesurest Ha p, ¢ = dop, ¢1 = dip.
Ncnonb3yst MeTo 1 MHAYKIMEA HOJIydaeM, 9TO BCe ¢; Je/IsITCsI Ha, P.



V.2. Kpurepnii diizeHTiureiina
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo + b+ b 4 bk‘xk> (CO + ot e+ mem) )

riie {b;,c;} € Q. CpaBuumM ko3GOUIMEHTI DU PABHBIX CTEIEHSIX:

"

aop = bodop,

a1p = bpcy + bidop,

aop = bpca + bicy + badop,

{ asp = bocs + bico + bocy + bgdop,

Qp—1P = br—1Gp, + brCp—1,
a, = bra,,.

\
meem by He jenmureda Ha p, ¢y = dop, ¢1 = dip.

Vcnonb3ysa MeTo MHAYKIAK [oJIydaeM, 9To Bee ¢; aeasaTcs Ha p. Ciie-
JIOBaTeJbHO, @, JIEJIUTCS Halle/Io Ha P.



V.2. Kpurepnii diizeHTiureiina
Teopema 14 (kputepwuii Diizeniureitna). [lycmo y mHozourena
flx)=ag+ a1z + ...+ ax"

6Ce KOAPPUUUEHMDL UEADIE U CYWECTNBYEM NPOCTNOE YUCAO P MAKOE, YN0
1) xoapuruenm a, ne deaumes na p;

2) ece ocmanvrvle KoapduruerHmv, deasmes Ha p;

3) c60600mbITi wAeH ag deaumcs na p, Ho He Ha P>

Tozda mnozounen f(x) asaaemesn HenpusoduUMbM HAO NOAEM PAULUO-
HAABHBLET HUCEN.

HokazareabcTBo. TaK, a, jge1uTcsd Haleao Ha p,



V.2. Kpurepnii diizeHTiureiina
Teopema 14 (kputepwuii Diizeniureitna). [lycmo y mHozourena
flx)=ag+ a1z + ...+ ax"

6Ce KOAPPUUUEHMDL UEADIE U CYWECTNBYEM NPOCTNOE YUCAO P MAKOE, YN0
1) xoappuruenm a, ne deaumes na p;

2) ece ocmanvrvle KoapduruerHmv, deasmes Ha p;

3) c60600mbITi wAeH ag deaumcs na p, Ho He Ha P>

Tozda mnozounen f(x) asaaemesn HenpusoduUMbM HAO NOAEM PAULUO-
HAABHBLET HUCEN.

JlokazaTeabcTBO. llTaK, a, jejnTces Haiesao Ha p, 970 IPOTUBOPETUT
YCJIOBUIO TEOPEMBI.



V.2. Kpurepnii diizeHTiureiina
Teopema 14 (kputepwuii Diizeniureitna). [lycmo y mHozourena
flx)=ag+ a1z + ...+ ax"

6Ce KOAPPUUUEHMDL UEADIE U CYWECTNBYEM NPOCTNOE YUCAO P MAKOE, YN0
1) xoappuruenm a, ne deaumes na p;

2) ece ocmanvrvle KoapduruerHmv, deasmes Ha p;

3) c60600mbITi wAeH ag deaumcs na p, Ho He Ha P>

Tozda mnozounen f(x) asaaemesn HenpusoduUMbM HAO NOAEM PAULUO-
HAABHBLET HUCEN.

JlokazaTeabcTBO. llTaK, a, jejnTces Haiesao Ha p, 970 IPOTUBOPETUT
YCJIOBUIO TEOPEMBI.
Teopema JlokazaHa.



V.3. llejible KOpHU MHOT'OYJI€HA C palliOHAJIbLHBIMU KO-
3 duitmeHTaMun

Kak mokazas l'aiya, He cymecTByeT ajredpamdeckoil popMysIbl J1jisd
BLIUNCJICHIE KOPHEl MHOTOYIeHa CTeleHu, Oobiieii 4.

[ToaTomy



V.3. llejible KOpHU MHOT'OYJI€HA C palliOHAJIbLHBIMU KO-
3 duitmeHTaMun

Kak mokazas l'aiya, He cymecTByeT ajredpamdeckoil popMysIbl J1jisd
BLIUNCJICHIE KOPHEl MHOTOYIeHa CTeleHu, Oobiieii 4.

[ToaTomy akTyaabHON sIBJIsIeTCs 3aia4a OTbICKAHM KOPHeil MHOro41e-
Ha JIJIs1 YACTHBIX CJIyYaeB.



V.3. lleable KOpHI MHOTOYJICHA C PAIITOHAJILHBIME KO-
3 duitmeHTaMun

PacemorpuM 3aj1a4y OTLICKAHKMSA [EJIOUYUCICHHBIX KOPHEl MHOroUjIe-
Ha f(x) ¢ panmonasbHBIMT KO3(hDMUITTEHTAMI.



V.3. Lleable KOpHN MHOTOYJIEHA C PaIlIOHAJbBHBIMU KO-
3 duitmeHTaMun

PaccmoTpuM 3ajiaqy OThICKaHUS IIEJIOYNCIEHHBIX KOPHEH MHOIoYJIe-
Ha f(x) ¢ panmonasbHBIMT KO3(hDMUITTEHTAMI.

DTa 3ajlada paBHOCUIbHA 3aJlade OTHICKAHWA TeJ0UNCIeHHbIX KOopHei
MHorowieHa - f(x) ¢ neabiMu KodduimeHTaMu, e j — HaAnMeHb-
1ee odIlee KpaTHoe 3HaMeHaTeseil BceX KodpMUImeHToB MHOTOYIe-

na f(x).



V.3. Lleable KOpHN MHOTOYJIEHA C PaIlIOHAJbBHBIMU KO-
3 duitmeHTaMun

PaccmoTpuM 3ajiaqy OThICKaHUS IIEJIOYNCIEHHBIX KOPHEH MHOIoYJIe-
Ha f(x) ¢ panmonasbHbIMU Ko3hDhUIIeHTAMI.

DTa 3ajlada paBHOCUIbHA 3aJlade OTHICKAHWA TeJ0UNCIeHHbIX KOopHei
MHorowieHa - f(x) ¢ neabiMu KodduimeHTaMu, e j — HaAnMeHb-
1ee odIlee KpaTHoe 3HaMeHaTeseil BceX KodpMUImeHToB MHOTOYIe-
na f(x).

Bosee Toro, Takum obpaszoM 3ajiada CBOANTCS K ITOMCKY KOpHE ITPHU-
MUTHUBHOTO MHOT'OYJIEHA.



V.3. llejible KOpHU MHOTOYJIEHA C PAIIOHAJIbLHBIMU KO-
3 duitmeHTaMun

[Tycrn o — KOPEHb IPUMUATUBHOTO MHOIOUJIEHA
f(z) =ap+ a1x + ...+ ax”. Ilo Teopeme Besy

agtarz+.. +apz” = (x —a) (bo+ bz + ... + bn_lx”_l) , e b, = a,.

cnonb3yga cxemy 'opHepa nim 1oKa3aTebcTBO TEOPEMbBI O JeJIeHNN
Cc ocTaTkKoM, nojaydaeM, 4To b; € ().



V.3. llejible KOpHU MHOTOYJIEHA C PAIIOHAJIbLHBIMU KO-
3 duitmeHTaMun

[Tycrn o — KOPEHb IPUMUATUBHOTO MHOIOUJIEHA
f(z) =ap+ a1x + ...+ ax”. Ilo Teopeme Besy

agtarz+.. +apz” = (x —a) (bo+ bz + ... + bn_lx”_l) , e b, = a,.

cnonb3yga cxemy 'opHepa nim 1oKa3aTebcTBO TEOPEMbBI O JeJIeHNN
Cc ocTaTkKoM, nojaydaeM, 4To b; € ().

B cuity Teopembl 0 pa3jioxkeHnn MHOrodieHoB Haa Q m Z kosd-
dpurmeHTs! b; SIBJISIOTCS IEJbIMUA UUC/IaAMI.



V.3. Llejible KOpHU MHOT'OYJI€HA C PAIlMOHAJIbLHBIMU KO-
3 duitmeHTaMun

Nrak, ecsm « — 1eablii KOpeHb MNPUMUTHUBHOTO MHOTOYJIE-

va f(r)=ap+az+...+a,x", TO I HEKOTOPLIX Ko3bbuImes-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (b + bz + ...+ b_12"") |, ve by_y = an.

Ncnonnsyst cxemy Il'opHepa moaydaem, 9To ap O0AUMCSA HGUEAO
Ha Q.



V.3. Llejible KOpHU MHOT'OYJI€HA C PAIlMOHAJIbLHBIMU KO-
3 duitmeHTaMun
Nrak, ecmm «

[eJblil  KOpeHb IPUMUTUBHOI'O MHOIOYJIe-

va f(r)=ap+az+...+a,x", TO I HEKOTOPLIX Ko3bbuImes-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (b + bz + ...+ b_12"") |, ve by_y = an.

Ncnonnsyst cxemy Il'opHepa moaydaem, 9To ap O0AUMCSA HGUEAO
Ha Q.

DTOT pe3y/ibTaT 03BOJISIeT OIPAaHUINUTD I1ePe0Op BOZMOXKHBIX «KAH U~
JIATOBY» Ha, «POJib KOPHA» MHOT'OYJIEHA.



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+az+...+a,x", TO I HEKOTOPLIX Ko3bbuImes-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (b + bz + ...+ b_12"") |, ve by_y = an.

Ncnonnsyst cxemy Il'opHepa moaydaem, 9To ap O0AUMCSA HGUEAO
Ha .

DTOT pe3y/ibTaT 03BOJISIeT OIPAaHUINUTD I1ePe0Op BOZMOXKHBIX «KAH U~
JIATOBY» Ha «POJIb KOPHA» MHOTOYJICHA.

Ho B ciyugae, Korja ag umeer 60JIbIIOE IUCTIO JIeJIUTENEH, TaKOH mepe-
O0p MOXKET OKa3aThCsl Ipe3MEPHO YTOMUTEIbHBIM. [TosToMy npo1ozKmm
aHaJIn3.



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+az+...+a,x", TO I HEKOTOPLIX Ko3bbuImes-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (b + bz + ...+ b,_12" '), nae by_1 = ay,

1 ay 0eaumcs Haueao Ha «.
s moncka MeToja yMeHbIeHus: oObeMa 1epedbopa NPUMEHUM CTpa-
TETnI0 IIPUOPUTETHOIO N3yYEHNS IKCTPEMAJIbHBIX CUTYAITHIA.



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+az+...+a,x", TO I HEKOTOPLIX Ko3bbuImes-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (b + bz + ...+ b,_12" '), nae by_1 = ay,

1 ay 0eaumcs Haueao Ha «.
s moncka MeToja yMeHbIeHus: oObeMa 1epedbopa NPUMEHUM CTpa-
TETnI0 IIPUOPUTETHOIO N3yYEHNS IKCTPEMAJIbHBIX CUTYAITHIA.
Baumanue K ag 00yC/I0BJIEHO TEM, YTO 3TO 3HaUYEHHUE MCXOJIHOINO MHO-
rowrtena 1pu x = 0. [Tomrmo 0 B KauecTBe «3KCTpeMasbHOINO» 3HAUCHMUST
apryMeHTa eCTeCTBEHHO B3sITh



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+az+...+a,x", TO I HEKOTOPLIX Ko3bbuImes-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (b + bz + ...+ b,_12" '), nae by_1 = ay,

1 ay 0eaumcs Haueao Ha «.
s moncka MeToja yMeHbIeHus: oObeMa 1epedbopa NPUMEHUM CTpa-
TETnI0 IIPUOPUTETHOIO N3yYEHNS IKCTPEMAJIbHBIX CUTYAITHIA.
Baumanue K ag 00yC/I0BJIEHO TEM, YTO 3TO 3HaUYEHHUE MCXOJIHOINO MHO-
rowrtena 1pu x = 0. [Tomrmo 0 B KauecTBe «3KCTpeMasbHOINO» 3HAUCHMUST
apryMeHTa eCTeCTBEHHO B3dATh = 1 u x = —1.



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

agtarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs Haueao Ha «. lpun x = —1

fl=1) =



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

agtarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs Haueao Ha «. lpun x = —1
f(=1)=(=1—a) (b +bi(=1) +...+ b, (-1)"""),

OTKY/da CJIEAYET, 9TO



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

agtarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs Haueao Ha «. lpun x = —1
f(=1)=(=1—a) (b +bi(=1) +...+ b, (-1)"""),

oTKyia ciaenyet, urto f(—1) deaumes Haueao Ha (o + 1).



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

agtarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs Haueao Ha «. lpun x = —1
f(=1)=(=1—a) (b +bi(=1) +...+ b, (-1)"""),

oTKyia ciaenyet, urto f(—1) deaumes Haueao Ha (o + 1).
Ilpn z =1
fQ) =



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

agtarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs Haueao Ha «. lpun x = —1
f(=1)=(=1—a) (b +bi(=1) +...+ b, (-1)"""),

oTKyia ciaenyet, urto f(—1) deaumes Haueao Ha (o + 1).
Ilpn z =1
f(l) = (1—04)(b0+b1+...+bn_1),



V.3. leJible KOpHU MHOrO4YJICHAa C PAIMOHAJILHBIME KO-
3 duitmeHTaMun

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

agtarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs Haueao Ha «. lpun x = —1
f(=1)=(=1—a) (b +bi(=1) +...+ b, (-1)"""),

oTKyia ciaenyet, urto f(—1) deaumes Haueao Ha (o + 1).
Ilpn z =1
f(l) = (1—04)(b0+b1+...+bn_1),

oTkya ciaenyet, uro f(1) deaumesa nauvenao Ha (o —1).



V.4. PannoHaJjbHble KOPHI MHOTOYJIEHA C PAIlMOHAIb-
HbIMI KO3 PuIiimeHTaMmn

CBejieHne 3a/1a4u OTbICKAHUS PAIMOHAIbHBIX KOPHE MHOTOU/IeHA C Pa-
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
A100020 AN2e0PAUNECKO20 YUCAL (0 CYULLCNEYem eOuHCMEeH bl HeITPU-
BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

Hoka3zarenbcTBOo. [lo onpejenennio ajredpamdeckoro 4mcjaa o
SBJISIETCsT KOpHEeM MHorodieHa f(x) ¢ nenbiMu kKosddurmentamu. Cpejin
BCEX TAKUX MHOIOWIEHOB f () BO3bMEM OJIMH U3 MHOTOY/JIEHOB HAMMEHb-
meit crerern. Vtak, Mbl mokazasm, uto ecin f(x) npuBojaum Haj Q,
to f(x) = g(x)h(zx), rae Bce kKoaburmentor Muaorowienos g(x) u h(x)
SBJISTIOTCsT TesibiMu duciamu. Ho B stom ciydae 0 = f(a) = g(a)h(a),
OTKYJIa CJICJIYeT, 9TO (v SIBJIsIeTCs KOpHeM MHorowiena g(x) uiun h(x).



V.5.1. Teopema o conpsizKeHHbIX aJiIredpanvecKnx 4uc-
Jjax
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CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

Hoka3zarenbcTBOo. [lo onpejenennio ajredpamdeckoro 4mcjaa o
SBJISIETCsT KOpHEeM MHorodieHa f(x) ¢ nenbiMu kKosddurmentamu. Cpejin
BCEX TAKMX MHOIOWIEHOB f () BO3bMEM OJIMH U3 MHOTOYJIEHOB HANMEHD-
meit crerern. Vtak, Mbl mokazasm, uro ecin f(x) npuBojaum Haj Q,

h(z)

to f(x) = g(x)h(z), rue Bece KoabDGUIIEHTH MHOTOUICHOB ¢(T) U
ABIAIOTCS TiesibiMu ducsiamu. Ho B stom ciyuae 0 = f(a) = g(a)h(a),

OTKY/Ia CJIeJIyeT, 9TO (v sIBJISIeTCsT KopHeM MHorodjiena g(x) uwin h(x). Ho
cTeneHb KaxkJI0ro U3 HUX MeHbIIe crTereHn MHorodieHa f(x).
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
A100020 AN2e0PAUNECKO20 YUCAL (0 CYULLCNEYem eOuHCMEeH bl HeITPU-
BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

Hoka3zarenbcTBOo. [lo onpejenennio ajredpamdeckoro 4mcjaa o
SBJISIETCsT KOpHEeM MHorodieHa f(x) ¢ nenbiMu kKosddurmentamu. Cpejin
BCEX TAKUX MHOIOWIEHOB f () BO3bMEM OJIMH U3 MHOTOY/JIEHOB HAMMEHb-
meit crenenn. Mer mokazasu, aro f(x) nenpusogum naj Q.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
A100020 AN2e0PAUNECKO20 YUCAL (0 CYULLCNEYem eOuHCMEeH bl HeITPU-
BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

Hoka3zarenbcTBOo. [lo onpejenennio ajredpamdeckoro 4mcjaa o
SBJISIETCsT KOpHEeM MHorodieHa f(x) ¢ nenbiMu kKosddurmentamu. Cpejin
BCEX TAKUX MHOIOWIEHOB f () BO3bMEM OJIMH U3 MHOTOY/JIEHOB HAMMEHb-
meit crenenn. Mbr okasasu, uro f(x) nenpuBoaum naj Q.

Ecimu 8 — mambosibmimii obmimii jgeanTesab BeexX KodDQUIMeHToB
muorodiena f(x), ro f(x) = G- s(x) = (=0) - (—s(x)), rne s(x) — npu-
MUTHUBHBIIT MHOTOYJIEH, U (v — €r'0 KOPEHb.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

Hoka3zarenbcTBOo. [lo onpejenennio ajredpamdeckoro 4mcjaa o
SBJISIETCsT KOpHEeM MHorodieHa f(x) ¢ nenbiMu kKosddurmentamu. Cpejin
BCEX TAKUX MHOIOWIEHOB f () BO3bMEM OJIMH U3 MHOTOY/JIEHOB HAMMEHb-
meit crenenn. Mer mokazasu, aro f(x) nenpusogum naj Q.

BHAYTUT, MOXKHO CIUTATH, 9TO f(2) — NPUMUTUBHBII MHOTOYJIEH 1
970 KO3PDUIMEHT IIpU cTaplieil cTeleHn MoJ0KUTEIEH.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
A100020 AN2e0PAUNECKO20 YUCAL (0 CYULLCNEYem eOuHCMEeH bl HeITPU-
BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

HokazareabcTtBo. Ocraioch MoKasaTh, YTO MHOTOUIeH f(x) onpeje-
JII€TCA OJTHO3HAYHO.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

JokazarenbcTBo. [lycTh «v siBiseTcss KOpHEM MTPUMUTHBHBIX MHOTO-
weHoB f(x) u g(r) MUHUMAJIBHON CTeeHn ¢ TeIbMu Kodbuinentammn
1 TIOJIOZKUTETbHBIM KO(hDMUIIMEHTOM TIPH CTapiieil CTerneHn.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
A100020 AN2e0PAUNECKO20 YUCAL (0 CYULLCNEYem eOuHCMEeH bl HeITPU-
BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

HokazarenbcTBOo. [lo Teopeme o jgejeHUnm € OCTATKOM

f(@) = px)g(zx) + r(x), rae 0 < deg(r(z)) < deg(f(x)) = deg(g(z)).
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

JToka3aTesibCTBO. f(z) =p(x)g(z) + r(x), rjie
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). N3 moxazaresbcrBa Teope-
MBI O JIEJIEHUM C OCTATKOM CJIeJIyeT, 49TO Bce KO3(hDPUIMEHTHI
MHOTOWIEHOB P(x) 1 7(x) SBIAIOTCS PAITMOHAIBLHBIMU TUCJIAMI.



V.5.1. Teopema o conpsizKeHHbIX aJiIredpanvecKnx 4uc-
Jjax

Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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BOANMBIN 1ad Q NpuMumueHvbilh MHO204AEH C NONOAHCUMEADLHDIM
CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

JToka3aTesibCTBO. f(z) =p(x)g(z) + r(x), rjie
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u § — nan-
MenbIiee 00Iee KparHoe 3HaMeHaresieil BcexX KO3 UIMEHTOB
muorowitena r(x). Torga
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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JToka3aTesibCTBO. f(z) =p(x)g(z) + r(x), rjie
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u § — nan-
MenbIiee 00Iee KparHoe 3HaMeHaresieil BcexX KO3 UIMEHTOB
muorowitena r(x). Torga

Bf(a) = Bpla)gla) + fr(a)
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0 < deg(r(z)) < deg(f(x)) = deg(g(z)). lycrb r(x) Z0 u [ — nan-
MeHbIlee 00Iee KpaTHoe 3HameHareseil Bcex Koa(hUIMEeHTOB
muorowitena r(x). Torga
5 §(a) = Bp(a) gla) +5r(a)

~~
=0 =0
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muorowitena r(x). Torga
0 =0 f(a) = Bpla) gla) +5r(a)

~~ ~~
=0 =0
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JToka3aTesibCTBO. f(z) =p(x)g(z) + r(x), rjie
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u § — nan-
MenbIiee 00Iee KparHoe 3HaMeHaresieil BcexX KO3 UIMEHTOB
muorowitena r(x). Torga
0= 0 fla) = Bpla)gla) +0r(a) = fr(a) =0.

~~ ~~
=0 =0
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JToka3aTesibCTBO. f(z) =p(x)g(z) + r(x), rjie
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u § — nan-
MenbIiee 00Iee KparHoe 3HaMeHaresieil BcexX KO3 UIMEHTOB
muorousena 1(x). Torga fr(a) = 0. Takum obpazom « sBJIsIeTCsT KOPHEM
MHOTOUJIeHa (7 (x) ¢ nebiMu KoabGUImeHTamu.
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JToka3aTesibCTBO. f(z) =p(x)g(z) + r(x), rjie
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u § — nan-
Menbiee oDIee KpaTHoe 3HaMeHaTeseil Bcex Kod(pUIHEHTOB
muorousena 1(x). Torga fr(a) = 0. Takum obpazom « sBJIsIeTCsT KOPHEM
MHOTOWIeHa 31(x) ¢ nesbivmu Koaddurmentamu. Ho ero crerneHb MeHbIIe
crerieHn MHOTOUWIeHA f(x), IPOTUBOpEYHE.
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CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

HokazareabctBo. Crenosarensho, f(x) = p(x)g(x). Tak kax crere-
Hn MHOTOWIeHOB f(x) n g(Z) paBHBI, TO CTEeHb MHOTOWICHA P(T) paB-
na 0.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

HokazareabctBo. Crenosarensho, f(x) = p(x)g(x). Tak kax crere-
Hn MHOTOWIeHOB f(x) n g(Z) paBHBI, TO CTEeHb MHOTOWICHA P(T) paB-
na 0. [To ompemesiennio MPUMUTUBHOTO MHOTIOYJIEHA W3 PABEHCTBA

f(x) =p-g(x) cienyer, aro p € {—1; 1}.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

HokazareabctBo. Crenosarensho, f(x) = p(x)g(x). Tak kax crere-
Hn MHOTOWIeHOB f(x) n g(Z) paBHBI, TO CTEeHb MHOTOWICHA P(T) paB-
wa 0. Ilo ompejesiennto TPUMUTUBHOTO MHOTOYJIEHA U3 PaBEHCTBA
f(x) =p-g(x) cnenyer, uro p € {—1; 1}. Hoy muorouenos f(x) u g(x)
Ko PUIIEHT Npu cTaplieil cTelnenn MoJ0XKITE/IeH, TO9TOMY p = 1.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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HokazareabctBo. Crenosarensho, f(x) = p(x)g(x). Tak kax crere-
Hn MHOTOWIeHOB f(x) n g(Z) paBHBI, TO CTEeHb MHOTOWICHA P(T) paB-
wa 0. Ilo ompejesiennto TPUMUTUBHOTO MHOTOYJIEHA U3 PaBEHCTBA
f(x) =p-g(x) cnenyer, uro p € {—1; 1}. Hoy muorouenos f(x) u g(x)
Ko PUIIEHT Npu cTaplieil cTelnenn MoJ0XKITE/IeH, TO9TOMY p = 1.

CrenoBarenbio, f(x) = g(x), T.e. MHOTOUEH f(x) olpejensercs O/l
HO3HAYTHO.
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Teopema 17 (0 conpsizKeHHBIX ajiredpanmyvecKkux Yucsax). /i
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CMapUWUM KoIPPHUUUEHMOM, KOPHEM KOMOPO20 ABAACNCA (L.

HokazareabctBo. Crenosarensho, f(x) = p(x)g(x). Tak kax crere-
Hn MHOTOWIeHOB f(x) n g(Z) paBHBI, TO CTEeHb MHOTOWICHA P(T) paB-
wa 0. Ilo ompejesiennto TPUMUTUBHOTO MHOTOYJIEHA U3 PaBEHCTBA
f(x) =p-g(x) cnenyer, uro p € {—1; 1}. Hoy muorouenos f(x) u g(x)
Ko PUIIEHT Npu cTaplieil cTelnenn MoJ0XKITE/IeH, TO9TOMY p = 1.

CrenoBarenbio, f(x) = g(x), T.e. MHOTOUEH f(x) olpejensercs O/l
nosznadvrno. TeopeMa JokazaHa.



V.5.2. Conpsi>keHHbIE ajJaredpamiecKne 9mucjia

Teopema 17 (0 conpsizKeHHBIX ajireOpamvecKux duciax). /i
A100020 AN2€0PAUNECKO20 YUCAG (¢ CYULLCMBYEm eOUHCMBEHHDIT HETTPH-
BOAUMBII Had Q NPpUMUMUBHDBLT MHO20UAEH, C NOLOHCUMEALHBIM
CMAPULUM KOIPPHUUUEHMOM, KOPHEM KOMOPO20 AGAACMCA CL.

Onpenenenue 11. Anzebpauveckue vucra o u 3 Ha3v18a10MCSA CONPS-
KEHHBIMU, eCAU 048 YUCAA O U YUCAA 3 COBNAAAI0OM MHO20UAEHDL, ONPE-
desennvie 6 meopeme 17 o conpsrceHHviT an2ebpauvecku
yucaax. Ecau f(x) — smom mmozousen us meopemo, 17, mo anzed-
POUMECKUE YUCAG O U [ HA3VI6A0MCA COTIPAXKEHHBIMUA Yepe3 MHOI'O-
wieH f(x).



V.5.2. Conpsi>keHHbIE ajJaredpamiecKne 9mucjia

Teopema 17 (0 conpsizKeHHBIX ajireOpamvecKux duciax). /i
A100020 AN2€0PAUNECKO20 YUCAG (¢ CYULLCMBYEm eOUHCMBEHHDIT HETTPH-
BOAUMBII Had Q NPpUMUMUBHDBLT MHO20UAEH, C NOLOHCUMEALHBIM
CMAPULUM KOIPPHUUUEHMOM, KOPHEM KOMOPO20 AGAACMCA CL.

Onpenenenue 11. Anzebpauveckue vucra o u 3 Ha3v18a10MCSA CONPS-
YKEHHBIMU, €CAU OAA HUCAL O U HUCAG 3 COBNAOAI0M MHOLOUAEHDL, ONPE-
desernvie 6 meopeme 17 0 CONPAHCEHHBLIT an2edbpaudecKUT
yucaax. Ecau f(x) — smom mmozousen us meopemo, 17, mo anzed-
PAUNECKUE YUCAA O U 3 HA3bIBAOMCA COTTPSIKEHHBIMU Yepe3 MHOTO-
wieH f(x).

He cnepyeT nyTaTb COMpsXEHHOCTb anrebpanmdecknx 4mucesn U Corps-
>XKEHHOCTb KOMMJIEKCHbIX 4Yucen!



V.5.3. Teopema 00 onepainusx HaJ ajJredbpamdecKuMm
qucJIaMu

Teopema 18 (006 omeparusx HaJ ajaredOpanvecKuMu YUCJIAMM).

Cymma, paznocmo, npousdsederue U 4acmHoe aN2e0PAUMECKULT “UCEN
ABNAIOMCA AN2EOPAUMECKUMU YUCAAMAL.



V.5.4. CaeacTrBue o moJjie ajredpamdecKux dmnce’l

CaencrBue 4 (o mosie ajirebpanmvyeckux 4dmcedt). Muoocecmeo — an-

20PAUNECKUT YUCEA C ONEPAUUAMU CYMMA U NPou3sederue anzebpauie-
CRUT YUCCN ABAACTNCA NONCM.

JloKka3zaTeabCTBO.



V.5.4. CaeacTrBue o moJjie ajredpamdecKux dmnce’l

CaencrBue 4 (o 1moJie ajarebpamyeckux duces). Muoocecmseo — an-
20PAUNECKUT YUCEA C ONEPAUUAMU CYMMA U NPou3sederue anzebpauie-
CKUL YUCEN ABAACNCA TONEM.

HokazareabcTBo. [Io Teopeme 00 omeparusax Haa aaredpamde-
CKIMHU YMCJIAMI MHOYKECTBO ajiredpamvecKnxX 4Yuces] 3aMKHYTO OTHO-
CUTEJIbHO CJIOXKEHUsI 1 YMHOYKEHUsI. SHAUYUT, OCTAETCsl TOJILKO IIPOBEPUTH
BBIIIOJTHEHIE AKCIOM TIOJIs B ajredpe ajredpandecKux Juce.



V.5.4. CaeacTrBue o moJjie ajredpamdecKux dmnce’l

CaencrBue 4 (o 1moJie ajarebpamyeckux duces). Muoocecmseo — an-
20PAUNECKUT YUCEA C ONEPAUUAMU CYMMA U NPou3sederue anzebpauie-
CKUL YUCEN ABAACNCA TONEM.

HokazareabcTBo. [Io Teopeme 00 omeparusax Haa aaredpamde-
CKIMHU YMCJIAMI MHOYKECTBO ajiredpamvecKnxX 4Yuces] 3aMKHYTO OTHO-
CUTEJIbHO CJIOXKEHUsI 1 YMHOYKEHUsI. SHAUYUT, OCTAETCsl TOJILKO IIPOBEPUTH
BBIITOJIHEHIE AKCOM TI0JId B ajaredpe ajredpandecKmx Iuce.

Ho »Tu akcmombl BBIOJIHSIOTCS JIJIsT JIFOOBIX KOMILIEKCHBIX 9HCEN, M,
mockoJibKy 0 1 1 siBJIstIoTCst ajiredpandecKuMy YUCIaMy, TO 9TH aKCHOMBbI
BBITTOJTHAIOTCA W JIJIsT TOAMHOYKECTBa, KOMILJIEKCHBIX YUCeT — JIJIsd ajred-
pandecknx gucesn. CjieJicTBUE JOKA3aHO.



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka
Kaxk nmocrponts GyHKINIO, rpaduK KOTOPOI IMPOXOJNT depe3 TOUKH

My (zo;vy0), Mi(xy1), Ma(xoy2), .oy My (Tnyn)?



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Kaxk nmocrponts GyHKINIO, rpaduK KOTOPOI IMPOXOJNT depe3 TOUKH

My (zo;vy0), Mi(xy1), Ma(xoy2), .oy My (Tnyn)?

EcrecrBenno BuiOparh byHKINIO «1ompoires. Camoil «1pocToity (yHK-
el JIisd pelieHunst 9Toi 3a1aun siBJIAeTCs], BUJMMO, MHOTI'OYJIEH.



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Kaxk nmocrponts GyHKINIO, rpaduK KOTOPOI IMPOXOJNT depe3 TOUKH

My (zo;vy0), Mi(xy1), Ma(xoy2), .oy My (Tnyn)?

EcrecrBenno BuiOparh byHKINIO «1ompoires. Camoil «1pocToity (yHK-
el JIisd pelieHunst 9Toi 3a1aun siBJIAeTCs], BUJMMO, MHOTI'OYJIEH.
Pemenne nmocrapienHoii 3a1a4n obecriednBaeT cjae IyIonias TeopeMa.



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (33 - xm)

f(CU):En:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

& (x —x0) ... (r — 1) (x — xpp1) ... (x — x3)
2 S PN Sy P, P B e

cnpasedauev. pasencmsa f(x,) = y,.

PaccmoTrpers npumep?



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (x - 37m)

f(CU):Xn:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

& ()@ me) (@ - wp) - (2 — )
_lgyk (zp — x0) .. (2 — Tp—1) (X — Tpp1) - - (T — )

cnpasedauev. pasencmsa f(x,) = y,.

JloKa3aTeabCTBO.



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (x - 37m)

f(CU):Xn:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

:z”:yk. (x —x0) ... (r — 1) (x — xpp1) ... (x — x3)
=0 (x), — o) ... (xp — xp_1) (T — xps1) . (T — )
cnpasedauev. pasencmsa f(x,) = y,.

I (xp—zm)

m#k

H (zr — wm)’

m=#k

n
Hokaszaresberso. Vveem  f(z,) = kZ:Oyk; :



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (x - 37m)

f(CU):Xn:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

:z”:yk. (x —x0) ... (r — 1) (x — xpp1) ... (x — x3)
=0 (x), — o) ... (xp — xp_1) (T — xps1) . (T — )
cnpasedauev. pasencmsa f(x,) = y,.

I (xp—zm)

m#k

H (T — Tm)

m=#k

n
HokazarenbcrBo. meem  f(x,) = > yp - , IpUYeM
k=0



{

0, ecim k +# p,
1, ectm k =p

— o-cumBos1 Kponekepa.



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (x - 37m)

f(CU):Xn:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

& ()@ me) (@ - wp) - (2 — )
_lgyk (zp — x0) .. (2 — Tp—1) (X — Tpp1) - - (T — )

cnpasedauev. pasencmsa f(x,) = y,.

JokazareabcTBO. [TosTomy

fa) = yp- Oy =
k=0



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (x - 37m)

f(CU):Xn:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

=, (x —x0) ... (x —xp1) (T — xpp1) ... (T — )
B zy (xk_xO)---(ajk—ka;_O (CCk;—SU/{;_H)...(CEk—:Un).

cnpasedauev. pasencmsa f(x,) = y,.

,ZLOKaBaTeJILCTBo [TosTomy

f(zp) = Zyk Okp =



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (x - 37m)

f(CU):Xn:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

=, (x —x0) ... (x —xp1) (T — xpp1) ... (T — )
B zy (xk_xO)---(ajk—ka;_O (CCk;—SU/{;_H)...(CEk—:Un).

cnpasedauev. pasencmsa f(x,) = y,.

,ZLOKaBaTeJILCTBo [TosTomy

f(zp) = Zyk Okp =

=y 0—|— ot Y1 O Yy Ly -0+ Y- 0=y,



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (33 - xm)

f(x)zgnjyk'm%k =
k=0 ml;[k (Tk — Tim) (9)

_ z”:yk (x —x0) ... (r — 1) (x — xpp1) ... (x — x3)
k=0 (1 — o) - (T — Tpm1) (T — Tpe) -+ - (T — @)
cnpasedauev. pasencmsa f(x,) = y,.
HoxkazarenbcrBo. [lostomy f(x,) = y,.

Teopema joxKazaHa.
Paccmorpers npumep?



VI. HWnarepnounsiusa. VIHTeprioagunoHHbIli MHOTOo4JieH Jlarpan-
2Ka

Teopema 19. Jlaa muozousena

H (33 - xm)

f(CU):En:yk'm%k =
k=0 ml;[k (Tk — Tim) (9)

n (x —x0)...(x —xp_1) (T — Tpy1) - .. (x — xp)
frr (xp — x0) - - (2 — 1) (T — Tpa1) - - - (T — Tp)
cnpasedauev. pasencmsa f(x,) = y,.
C yBeqmMueHueM CTeIIeHr MHOIOYIeHA TOYHOCTL AIIPOKCUMAIMNA HE

00sA3aTeIHbHO YBETNUNBACTCS .
Paccmorpers npumep?



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX
OJIHMM M3 eCTeCTBEHHBIX HallpaBJ/IeHMIT MCCJIeJIOBAHUIL sIBJISIETCS Ha-
npaBjeHne, OOYCJIOBJICHHOE IMPUMEHEHHEM CTpaTerun o0oralmenmns

Moesn. B janHoM ciydae MBI IPUMEHUM ee CJIeIYIONUM 00pa30M: pac-
CMOTPHUM MHOT'OYJIEHBI OT HECKOJILKMX IIepEeMEHHBIX.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

OJIHMM M3 eCTeCTBEHHBIX HallpaBJ/IeHMIT MCCJIeJIOBAHUIL sIBJISIETCS Ha-
mpaBJjenne, OOyCJOBJEHHOE IpUMEHEeHneM CcTpaTerun oboraiieHmns
Mo tesin. B janHoM cirydae Mbl IPUMEHHUM €€ CJICIYIONNM 00pa30M: pac-
CMOTPHUM MHOTOYIEHBI OT HECKOJIBKIX IePEMEHHDIX.

OHpeﬂeHeHI/Ie 12. MHaoro4jeHoM OT InepeMeHHbIX Ti,T9,...,Tp

Ha3vleaemca 6vlpainceHue, npe(?cmae./mmugee co0011 CYMMY OdHOQLJLBHOS
a1 .09 o

6U@CL a - $1 ZCQ .. $n”, 2@6 Q; — HeEompuuameasvHoe uensoe 4Yucao.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

OJIHMM M3 eCTeCTBEHHBIX HallpaBJ/IeHMIT MCCJIeJIOBAHUIL sIBJISIETCS Ha-
mpaBJjenne, OOyCJOBJEHHOE IpUMEHEeHneM CcTpaTerun oboraiieHmns
Mo tesin. B janHoM cirydae Mbl IPUMEHHUM €€ CJICIYIONNM 00pa30M: pac-
CMOTPHUM MHOTOYIEHBI OT HECKOJIBKIX IePEMEHHDIX.

OHpeﬂeHeHI/Ie 12. MHaoro4jeHoM OT InepeMeHHbIX Ti,T9,...,Tp

Ha3vleaemca 6vlpainceHue, npe(?cmae./mmugee co0011 CYMMY OdHOQLJLBHOS
a1 .09 o

6U@CL a - $1 ZCQ .. $n”, 2@6 Q; — HeEompuuameasvHoe uensoe 4Yucao.

[TpumepamMu MHOTOUJIEHOB SABJISIOTCA BhIPAXKeHMd

2
brixy — 4x?x2 + gxgazg, 2xyz® — yz* — \/ngz +0,2zz.



Tunopoii m1aH ajaredbpanmvyeckoro NccJjea0BaHNIsI

1. Onpeze/inThb 9J1eMEHTDI, U3 KOTOPBIX COCTOUT OOBLEKT MCCJIEIOBAHMUS,
BbIOpaTh WK chOPMUPOBATH TUIIOBLIE CIIOCOOBI IIPEJACTaBICHUsT 00 bEKTa
1 €TI0 9JEMEHTOB.

2. Onpelie/inTh XapaKTepUCTUKU JIEMEHTOB 1 00bEKTa B IIEJIOM, Ollepa-
U HaJl djeMeHTaMi, oTHoleHusi. C UX IIOMOIIbIO BBIJIE/IUTb «IKCTPe-
MaJIbHble» OOBEKTHl M UX JEMEHTHI — HauboJiee IepCIeKTUBHBIE IS
nceJsieJJ0BaHusI.

3. OboraruTh HAOOP ollepalnii 1 OTHOIIEHUH 3a cUeT TeopeM U BTOPUU-
HBIX OIlepaliuii.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX
1. OmnpenesmiuThb 3JIEMEHTBI, U3 KOTOPBIX COCTOUT OOBLEKT HMCCJIeTOBAHUA,

BBIOpaTh M C(pOPMHUPOBATH TUIIOBBIE CIIOCOOHBI IIPE/ICTABJIEHUS O00bEKTAa 1

ero 3JIeMEeHTOB.

Onpenenenne 12. MHOTOYWJIEeHOM OT IePeMEHHBIX I1,To,..., T,

HA3VIBAEMCA Bbipastcerue, npedcmasasowee coboti cymmy 00HOUAECHOB
aq Qa2 Q

euda a-x;'xy? ... T0", 20e ay — HEOMPUUAMENHOE UEAOE YUCAO.

Cpeﬂl/l COCTaBHbBIX 9JIEMEHTOB MHOI'OYJIEHA OT HECKOJIbKUX II€EPEMEHHDBIX
MOZKHO BbBIJICJINTD:



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX
1. OmnpenesmiuThb 3JIEMEHTBI, U3 KOTOPBIX COCTOUT OOBLEKT HMCCJIeTOBAHUA,

BBIOpaTh M C(pOPMHUPOBATH TUIIOBBIE CIIOCOOHBI IIPE/ICTABJIEHUS O00bEKTAa 1

ero 3JIeMEeHTOB.

Onpenenenne 12. MHOTOYWJIEeHOM OT IePeMEHHBIX I1,To,..., T,

HA3VIBAEMCA Bbipastcerue, npedcmasasowee coboti cymmy 00HOUAECHOB
aq Qa2 Q

euda a-x;'xy? ... T0", 20e ay — HEOMPUUAMENHOE UEAOE YUCAO.

CpeJin cocTaBHbIX 3JIEMEHTOB MHOIOUJIeHA OT HECKOJILKUX epeMeHHbIX
MOKHO BBLICJIUTD:

— OJTHOYWJIEHBI BUJIa @ - 7' xy> ... X0, Tl a — HEeOTPUIATEILHOE 1[e-
J10€ 9HCJIO0;



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX
1. OmnpenesmiuThb 3JIEMEHTBI, U3 KOTOPBIX COCTOUT OOBLEKT HMCCJIeTOBAHUA,

BBIOpaTh M C(pOPMHUPOBATH TUIIOBBIE CIIOCOOHBI IIPE/ICTABJIEHUS O00bEKTAa 1

ero 3JIeMEeHTOB.

Onpenenenne 12. MHOTOYWJIEeHOM OT IePeMEHHBIX I1,To,..., T,

HA3VIBAEMCA Bbipastcerue, npedcmasasowee coboti cymmy 00HOUAECHOB
aq Qa2 Q

euda a-x;'xy? ... T0", 20e ay — HEOMPUUAMENHOE UEAOE YUCAO.

CpeJin cocTaBHbIX 3JIEMEHTOB MHOIOUJIeHA OT HECKOJILKUX epeMeHHbIX
MOKHO BBLICJIUTD:

— OJIHOUJIEHBI BUJIA @ - X7 X% . .. XL, TJie (v — HEOTPUIATE/ILHOE 11eJ10€
UUCIIO]

— CTeleHN OJHOYJICHOB;



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX
1. OmnpenesmiuThb 3JIEMEHTBI, U3 KOTOPBIX COCTOUT OOBLEKT HMCCJIeTOBAHUA,

BBIOpaTh M C(pOPMHUPOBATH TUIIOBBIE CIIOCOOHBI IIPE/ICTABJIEHUS O00bEKTAa 1

ero 3JIeMEeHTOB.

Onpenenenne 12. MHOTOYWJIEeHOM OT IePeMEHHBIX I1,To,..., T,

HA3VIBAEMCA Bbipastcerue, npedcmasasowee coboti cymmy 00HOUAECHOB
aq Qa2 Q

euda a-x;'xy? ... T0", 20e ay — HEOMPUUAMENHOE UEAOE YUCAO.

CpeJin cocTaBHbIX 3JIEMEHTOB MHOIOUJIeHA OT HECKOJILKUX epeMeHHbIX
MOKHO BBLICJIUTD:

— OJIHOUJIEHBI BUJIA @ - X7 X% . .. XL, TJie (v — HEOTPUIATE/ILHOE 11eJ10€
UUCIIO]

— CTeIeHU OJIHOYJICHOB;

— IIepeMeHHBIe T;, BXOJIIUe B COCTaB OJHOYICHOB;



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX
1. OmnpenesmiuThb 3JIEMEHTBI, U3 KOTOPBIX COCTOUT OOBLEKT HMCCJIeTOBAHUA,

BBIOpaTh M C(pOPMHUPOBATH TUIIOBBIE CIIOCOOHBI IIPE/ICTABJIEHUS O00bEKTAa 1

ero 3JIeMEeHTOB.

Onpenenenne 12. MHOTOYWJIEeHOM OT IePeMEHHBIX I1,To,..., T,

HA3VIBAEMCA Bbipastcerue, npedcmasasowee coboti cymmy 00HOUAECHOB
aq Qa2 Q

euda a-x;'xy? ... T0", 20e ay — HEOMPUUAMENHOE UEAOE YUCAO.

CpeJin cocTaBHbIX 3JIEMEHTOB MHOIOUJIeHA OT HECKOJILKUX epeMeHHbIX
MOZKHO BBIJEJINTD:

— OJIHOUJIEHBI BUJIA @ - X7 X% . .. XL, TJie (v — HEOTPUIATE/ILHOE 11eJ10€
QUCJIO;

— CTelleHU OJIHOYJICHOB;

— [IepeMeHHble T;, BXOJAIINEe B COCTAB OJHOWICHOB;

— CTeleHMW KaKJI0il IepeMeHHOM ;.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX
1. OmnpenesmiuThb 3JIEMEHTBI, U3 KOTOPBIX COCTOUT OOBLEKT HMCCJIeTOBAHUA,

BBIOpaTh M C(pOPMHUPOBATH TUIIOBBIE CIIOCOOHBI IIPE/ICTABJIEHUS O00bEKTAa 1

ero 3JIeMEeHTOB.

Onpenenenne 12. MHOTOYWJIEeHOM OT IePeMEHHBIX I1,To,..., T,

HA3VIBAEMCA Bbipastcerue, npedcmasasowee coboti cymmy 00HOUAECHOB
aq Qa2 Q

euda a-x;'xy? ... T0", 20e ay — HEOMPUUAMENHOE UEAOE YUCAO.

Cpejii COCTABHBIX 3JIEMEHTOB MHOI'OYJICHOB OT HECKOJILKUX IePEeMeH-
HBIX MOYKHO BBIJICIUTD:

— OJIHOUJIEHBI BUJIA @ - X7 X% . .. XL, TJie (v — HEOTPUIATE/ILHOE 11eJ10€
UUCIIO;

— crereHn ojiHoUIeHOB (727 Kax onpedeaumsv 777)

— JIepeMEeHHbIe X;, BXOJAIINE B COCTAB OJHOUICHOB;

— CTeIleHU KarKJI0 epeMeHHOn ;.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-

YJIEHA Ha3bl6aemcad mMakCuMym cmenenet 00%0%46%06, ACAANOUUTCA
caaz2aemuvimu, 21moeo MHO204YNAEHA.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-

YJIEHA Ha3bl6aemcad mMakCuMym cmenenet 00%0%46%06, ACAANOUUTCA
caaz2aemuvimu, 21moeo MHO204YNAEHA.

deg <5x1:1:3 — daizy + %x%x%) =



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-

YJIEHA Ha3bl6aemcad mMakCuMym cmenenet 00%0%46%06, ACAANOUUTCA
caaz2aemuvimu, 21moeo MHO204YNAEHA.

deg (5 T T3 —4 115 +§ x%‘azg) =
~—~ ~—~— ~~—~
1+1=2 3+1=4 4+2=6



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-

YJIEHA Ha3bl6aemcad mMakCuMym cmenenet 00%0%46%06, ACAANOUUTCA
caaz2aemuvimu, 21moeo MHO204YNAEHA.

deg (5 rias —4 xixl +2 :1:4952) =maxi2; 4; 6} =
113 1y T3 Loly {2; 4; 6}
14+1=2  341=4  442=6



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-

YJIEHA Ha3bl6aemcad mMakCuMym cmenenet 00%0%46%06, ACAANOUUTCA
caaz2aemuvimu, 21moeo MHO204YNAEHA.

deg (5 rias —4 xixl +2 :1:4952) = max{2; 4; 6; = 6.
113 1y T3 Loly {2; 4; 6}
14+1=2  341=4  442=6



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-

YJIEHA Ha3bl6aemcad mMakCuMym cmenenet 00%0%46%06, ACAANOUUTCA
caaz2aemuvimu, 21moeo MHO204YNAEHA.

deg <2wyz3 — yz? — V/By?z + 0, 23:2) =



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-

YJIEHA Ha3bl6aemcad mMakCuMym cmenenet 00%0%46%06, ACAANOUUTCA
caaz2aemuvimu, 21moeo MHO204YNAEHA.

deg <2w1ylz3 —yl2? — VBy’2 40, 251:1,21) =



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-
YIeHa Ha3bl6aeMCA MAKCUMYM cmeneneti 00HOUAEH08, ABAANUUTCA
CAQR2AEMBLMY IMO20 MHO20UAEHGE.
deg<2 clylzt — ylzt =6y 40,2 @121) =
~—— ~~

Yy z
~~
1+14+3=5  14+2=3 2+1=3 1+1=2



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-
WIEHA HA3DI6AETNCA MAKCUMYM CMeneHetl 00HOUAEHO8, ABAANOUUTCA
CAGRACMBDIMU ITMO20 MHO20UNEHA.
deg<2 clylzt — ylzt =6y 40,2 @121) = max{5; 3; 3; 2} =
~—— ~~

Yy z
~~
1+14+3=5  14+2=3 2+1=3 1+1=2



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Onpenesnenne 12. MHOrowieHoM OT IepeMeHHbIX Ii,T9, ..., T,

HA3BLEACNCA 6bIPadicenue, npedcmasaarouiee cobot cymmy 00HOYNEHOE
a1 ,,,a2 o

suda a-x;'xy? ... T0", 20e ayp — HEOMPUUAMENDPHOE UEAOE YUCAO.

ki, k
Onpegenenne 13. Crenenbio  omHowieHa Ax|'zy?...zkm  20e

A # 0, nasweaemea wucao (ki + ko + ...+ k,,). Crenenbio MHOro-
WIEHA HA3DI6AETNCA MAKCUMYM CMeneHetl 00HOUAEHO8, ABAANOUUTCA
CAGRACMBDIMU ITMO20 MHO20UNEHA.
deg<2 clylzt — ylzt =6y 40,2 @121) = max{5; 3; 3; 2} = 5.
~—— ~~

Yy z
~~
1+14+3=5  14+2=3 2+1=3 1+1=2



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

Ornpejie/inB OCHOBHBIE 9JIEMEHTHI MHOIOUJIeHa, OT HECKOJIbKIX IIepPeMeH-
HBIX, TIePeX0ouM KO BTOPOMY IYHKTY THUIIOBOIO TIJaHa aaredbpamdecKkoro
NCCJIEIOBAHMS.

2. OnpenemTh XapaKTEePUCTUKN 3JIEMEHTOB M OObeKTa B Iie-
JIOM, omepanuu HaJ 3jieMeHTamMu, oTHomeHusd. C mX MmoMOIIbIO
BBIJIECJINTD «IKCMPEMAABHDBLE» OOBEKTHI I NX 3JIEMEHThI — HaU-
OoJiee TIepcneKTUBHbIE JIJIsi MCCJIeJOBAHUS.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MaAAbHBLE» OOBEKThbI U UX 3JIEMEeHTbl — HamboJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTUM IPUOPUTETHOCTH UCC/IEI0OBAHNSA UMEHHO SKCTPEeMaJIbHbIX CH-
Tyalni:



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MaAAbHBLE» OOBEKThbI U UX 3JIEMEeHTbl — HamboJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTUM IPUOPUTETHOCTH UCC/IEI0OBAHNSA UMEHHO SKCTPEeMaJIbHbIX CH-
Tyalni:

— ODPUHATHE XapaKTepUCTUKaMMn O00beKTa KpaiiHUX 3HadYeHUit
(Kora cTeneH! OHOYJIEHOB, BXO/ISINUX B MHOTOYJIEH, paBHBI (),
—00),



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MaAAbHBLE» OOBEKThbI U UX 3JIEMEeHTbl — HamboJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTUM IPUOPUTETHOCTH UCC/IEI0OBAHNSA UMEHHO SKCTPEeMaJIbHbIX CH-
Tyalni:

— ODPUHATHE XapaKTepUCTUKaMMn O00beKTa KpaiiHUX 3HadYeHUit
(Kora cTeneH! OHOYJIEHOB, BXO/ISINUX B MHOTOYJIEH, paBHBI (),
—00),

HO TaKMe MHOTOYJICHBI BBIPOXKJIAIOTCH, ABJISIOTCA <ITPAKTUYECKU YNC-
JoM». Taxkme ciaydanm HaM MaJjO UHTEPECHHI.
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2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MaAAbHBLE» OOBEKThbI U UX 3JIEMEeHTbl — HamboJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTUM IPUOPUTETHOCTH UCC/IEI0OBAHNSA UMEHHO SKCTPEeMaJIbHbIX CH-
Tyalni:

— NPUHATHE XapaKTePUCTUKAMU OObeKTa KpaiiHuX 3HadeHui (Korjia
CTEIeHHN OJIHOYJIEHOB, BXOJSIIUX B MHOTOUJIEH, paBHbl (), —00),

— ODPUHATHE XapaKTePUCTUKAMM 3JIEMEHTOB 00beKTa pPaBHBIX
3HaUYEeHUI,



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MaAAbHBLE» OOBEKThbI U UX 3JIEMEeHTbl — HamboJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTUM IPUOPUTETHOCTH UCC/IEI0OBAHNSA UMEHHO SKCTPEeMaJIbHbIX CH-
Tyalni:

— NPUHATHE XapaKTePUCTUKAMU OObeKTa KpaiiHuX 3HadeHui (Korjia
CTEIeHHN OJIHOYJIEHOB, BXOJSIIUX B MHOTOUJIEH, paBHbl (), —00),

— ODPUHATHE XapaKTePUCTUKAMM 3JIEMEHTOB 00beKTa pPaBHBIX
3HAYEHUM,

HaIllpUMeP, PABEHCTBO BCEX CTeleHell OJHOYJIEHOB. JTO HallpaB/IeHUE
TpeOyeT JabHeNIIero ncejie 0BaHms.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MAADHBLE» O0BEKTHI U UX 3JIEMEHTHI — HambdoJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTHM IPUOPUTETHOCTb UCC/IE/I0BaHUs] UMEHHO SKCTPEMaJIbHBIX CHU-
Tyalni:

— NPUHATHE XapaKTePUCTUKAMU OObeKTa KpaiiHuX 3HadeHui (Korjia
CTEIeHHN OJIHOYJIEHOB, BXOJSIIUX B MHOTOUJIEH, paBHbl (), —00),

— NPUHSTHE XapaKTePUCTUKAMH 3JIEMEHTOB 00beKTa PaBHLIX 3Hade-
HUI,

— HEem3MeHHOCTh (POpMbI OOBbEKTa IIPU M3MEHEHNU ero cojaep-
KAHUS 1 T.]I.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MAADHBLE» O0BEKTHI U UX 3JIEMEHTHI — HambdoJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTHM IPUOPUTETHOCTb UCC/IE/I0BaHUs] UMEHHO SKCTPEMaJIbHBIX CHU-
Tyalni:

— NPUHATHE XapaKTePUCTUKAMU OObeKTa KpaiiHuX 3HadeHui (Korjia
CTEIeHHN OJIHOYJIEHOB, BXOJSIIUX B MHOTOUJIEH, paBHbl (), —00),

— NPUHSTHE XapaKTePUCTUKAMH 3JIEMEHTOB 00beKTa PaBHLIX 3Hade-
HUI,

— HEem3MeHHOCTh (POpMbI OOBbEKTa IIPU M3MEHEHNU ero cojaep-
KAHUS 1 T.]I.

Hamnpumep, MOXKHO paccMOTpeTh Cliydali, KOT/Ia IpU IIepecTaHOBKE IIe-
PEMEHHDBIX X; U T} MBI HOJydYaeM TOT »Ke caMblil MHOT'OYJIEH.



VII. MHoro4/jieHbl OT HECKOJIbKIX IIepeMEeHHbBIX

2. OnpesieuTh XapaKTEPUCTUKHU 3JIEMEHTOB U OObEKTa B I1eJIOM, Ollepa-
o Ha/J 3JeMeEeHTaMH, OTHOIIICHNI. C ux IIOMOIIIBbIO BBIACJIUTDL <«I3KCMpe-
MaAAbHBLE» OOBEKThbI U UX 3JIEMEeHTbl — HamboJiee IIEepCIIEKTUBHbIC OJIA HUC-
cJjeJ0BaHUs.

OTMeTUM IPUOPUTETHOCTH UCC/IEI0OBAHNSA UMEHHO SKCTPEeMaJIbHbIX CH-
Tyalni:

— NPUHATHE XapaKTePUCTUKAMU OObeKTa KpaiiHuX 3HadeHui (Korjia
CTEIeHHN OJIHOYJIEHOB, BXOJSIIUX B MHOTOUJIEH, paBHbl (), —00),

— NpUHATHE XapaKTEePHUCTUKAMHI 3JIEMEHTOB 00beKTa paBHBIX
3HAYEHUM,

— HEN3MEHHOCTb (POPMbI 0ObEKTa ITPU NU3MEHEHUN €ro COJIepyKaHus 1
T.JI.

lTak, ocTaHOBUMCA Ha IIEPBOM BbLIJIEJIEHHOM HallpaBJIEHNN HCCIEI0Ba~
HUS.



VII.1. ®opwmbl (0AHOPOAHBIE MHOTOYJIEHBI )

Onpenenenne 14. OgHOPOAHBIM  MHOTOYWJIEHOM  CcTenmeHu k£
usu popMoOit Hazvieaemca MHO204AEH OM HECKOALKUL NEPEMEHHDIT

L1, L9y ...,Tp, B6CE OOHOUAEHDL 6 KOMOPOM UMEOM O00HY U MY HCe
cmenens k.



VII.1. ®opwmbl (0AHOPOAHBIE MHOTOYJIEHBI )

Onpenenenne 14. OgHOPOAHBIM  MHOTOYWJIEHOM  CcTenmeHu k£
usu POPMOM  HA3BIBACNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT
L1, L9y ...,Tp, B6CE OOHOUAEHDL 6 KOMOPOM UMEOM O00HY U MY HCe
cmenens k.

Hanpumep, dpopmoil crernenn 3 ABISIOTCA MHOTOUJICHEI
323 — 222y + 77,



VII.1. ®opwmbl (0AHOPOAHBIE MHOTOYJIEHBI )

Onpenenenne 14. OgHOPOAHBIM  MHOTOYWJIEHOM  CcTenmeHu k£
usu POPMOM  HA3BIBACNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT
L1, L9y ...,Tp, B6CE OOHOUAEHDL 6 KOMOPOM UMEOM O00HY U MY HCe
cmenens k.

Hanpumep, dopmoit crenienn 3 siBIsSIIOTCST MHOIMOYJICHBI
323 — 22%y + Ty?, —aPy 4 xyzr — 4wzt + y*,



VII.1. ®opwmbl (0AHOPOAHBIE MHOTOYJIEHBI )

Onpenenenne 14. OgHOPOAHBIM  MHOTOYWJIEHOM  CcTenmeHu k£
usu POPMOM  HA3BIBACNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT
L1, L9y ...,Tp, B6CE OOHOUAEHDL 6 KOMOPOM UMEOM O00HY U MY HCe
cmenens k.

Hampumep, popmoii crereHn 3 siBJISIOTCS MHOI'OYJIEHbI
323 — 22%y + Ty?, —x’y+ xyz — 4zt + yPt, brd — 2P + 720 — 3.



VII.1. ®opwmbl (0AHOPOAHBIE MHOTOYJIEHBI )

Onpenenenne 14. OgHOPOAHBIM  MHOTOYWJIEHOM  CcTenmeHu k£
usu POPMOM  HA3BIBACNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT
L1, L9y ...,Tp, B6CE OOHOUAEHDL 6 KOMOPOM UMEOM O00HY U MY HCe
cmenens k.

Dopmoii crerneHn S SIBJIAIOTCS MHOTOYJICHBI
3 2,3
Txyz — 2x°Y°,



VII.1. ®opwmbl (0AHOPOAHBIE MHOTOYJIEHBI )

Onpenenenne 14. OgHOPOAHBIM  MHOTOYWJIEHOM  CcTenmeHu k£
usu POPMOM  HA3BIBACNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT
L1, L9y ...,Tp, B6CE OOHOUAEHDL 6 KOMOPOM UMEOM O00HY U MY HCe
cmenens k.

Dopmoii crerneHn S SIBJIAIOTCS MHOTOYJICHBI
Trdyz — 22%y®,  —a + by’ — 42°.



VII.1. ®opwmbl (0AHOPOAHBIE MHOTOYJIEHBI )

Nrak, sxcTrpeMalsibHasi CUTYyallusl IPUHSTHS XapaKTePUCTUKAMU 3Jie-
MEHTOB 00bEKTa PaBHBIX 3HAUCHUIl, ITO3BOJIMIA IOJYIUTH MMOHATUE 00-
HOPOOH020 MHO20UNEHA.

ObpaTuMcest Ko BTOPOi 9KCTpeMaJIbHOM CUTyallnn

— Hem3MeHHOCTH (POpMBbI 0ObEeKTa IIPU M3MEHEHUN €Tro COoJiep-
>KAHUSI.



VII.2. CummerpuvecKne MHOTOYJIEHBI

Omnpenesienue 15. Muozouren f(x1;xo;...;x,) Ha3v6aEMCA CAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

e mn) = f(To); To@) -1 Tom)) - (10)



VII.2. CummerpuvecKne MHOTOYJIEHBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

Hanpumep, cuMMeTpUIecKUME IBJIAIOTCA MHOTOUIEHDI
22y + 2x1?,



VII.2. CummerpuvecKne MHOTOYJIEHBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

Hampumep, cuMMeTpIIeCKIMH SBIAIOTCH MHOTOUJICHB
20y + 2zy?,  dxd + dyd + 423,



VII.2. CummerpuvecKne MHOTOYJIEHBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

Hanpumep, cUMMETPUYECKUMNI SIBJIAIOTCSH MHOTMOU/IEHD
20y + 2zy?,  dxd + dyd + 423,
o3y? 4+ 2327 + 2%y 4+ 222 + Pt + yPes.



VII.2. CummerpuvecKne MHOTOYJI€HbBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

[TosiBienne HoBOro 0OBLEKTA TOPOXKIAET HOBOE UCC/IeI0BaHUE 110 TUIIO-
BOIT cxeMe. DTO 03HAYAET, ITO B IIEPBYIO 0Uepe/ib HAC OYyIeT MHTEPEeCOBATh
CTPYKTYypa CUMMETPHYECKIX MHOI'OUJIEHOB. A TOUHee, OTBET Ha BOIIPOC:
N3 xaxuxr snemenmos cocmoum cumMmempuieckuti MHo20UAeH ?



VII.2. CummerpuvecKne MHOTOYJIEHBI

Omnpenesienue 15. Muozouren f(x1;xo;...;x,) Ha3v6aEMCA CAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo
f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)
[Ipumepnr:

sty +atz+ 3+ ytr Yt 4+ 22 =



VII.2. CummerpuvecKne MHOTOYJIEHBI

Omnpenesienue 15. Muozouren f(x1;xo;...;x,) Ha3v6aEMCA CAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo
f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)
[Ipumepnr:

sty +atz+ 3+ ytr Yt 4+ 22 =
=’ +y’+ 2 +aty+ e+ yz




VII.2. CummerpuvecKne MHOTOYJIEHBI

Omnpenesienue 15. Muozouren f(x1;xo;...;x,) Ha3v6aEMCA CAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo
f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)
[Ipumepnr:

sty +atz+ 3+ ytr Yt 4+ 22 =
=’ +y’+ 2 +aty+ e+ yz
x5—|—x3z—|—azy3—i—xz3+y5+y3z—|—yz2x+yx3—l—

+y2d +yxly + aylz + 20 =



VII.2. CummerpuvecKne MHOTOYJIEHBI

Omnpenesienue 15. Muozouren f(x1;xo;...;x,) Ha3v6aEMCA CAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo
f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)
[Ipumepnr:

sty +atz+ 3+ ytr Yt 4+ 22 =
=’ +y’+ 2 +aty+ e+ yz
x5—|—x3z—|—azy3—i—xz3+y5+y3z—|—yz2x+yx3—l—

+y2d +yxly + aylz + 20 =
= @5 + y5 + zi+g:y3 + 2 + yaz3 + y23 + 2z + zy?:+
+yw22 + yz2az + a:yQ%.




VII.2. CummerpuvecKne MHOTOYJIEHBI
[Ipumepnr:
sty +atz+ 3yt Yt 4+ 22 =
=2’ +y’+ 20 +aty+ e+ yz
20+ 232 + 2B + 228 + P + 3z + yle + yad+

+yzd +yrty + otz + 20 =
= 335 + y5 + zi%—giy?’ + 23 + yx?’ + yz3 + 2z + zyi%—
+gxzz + yzzx + xy2§.

BI/IILHO7 9TO B COCTaB CUMMETPHUYIECCKNOI'O MHOI'OYJIEHa BXOIAT



VII.2. CummerpuvecKne MHOTOYJIEHBI
[Ipumepnr:
sty +atz+ 3yt Yt 4+ 22 =
= 333 + y3 + zi+g¢4y + 2tz + y4z/.
20+ 232 + 2B + 228 + P + 3z + yle + yad+

+yz + yrtz + ayiz + 2° =
= 335 + y5 + zi%—g:y?’ + 23 + yx3 + yz3 + 2z + zy?ﬂ—
+gx2z + yzzx + xy2§.

BI/IILHO7 49TO B COCTaB CUMMETPHUYIECKNOI'O MHOI'OYJIEHa BXOAAT MHO20UNAE-
HYL, coCmMoAwWUe U3 00HOUNEHOE C 00UHAKOGHIMU cmeneHAMU, TO €CTb 00-
HOpOdeL@ MHO20HAEHDL.



VII.2. CummerpuvecKne MHOTOYJIEHBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

TeopeMa 20 (0 pa3JIOKEHUN B CYMMY CUMMeTpuYeckuXx (opm). J1obot CuUM-

MEMPUYECKUTE NOAUHOM  MOdHCEM Obimb npedcmasiern 6 sude CYMMmb
=

CUMMEMPUYECKUT Popm, M.e. 00HOPOOHBIL MHO20UAEHOE’ .

5Bce o/lHOWIEHBI B KOTOPBIX UMEIOT OJIHY U TY YK€ CTEIEHb.



VII.2. CummerpuvecKne MHOTOYJI€HbBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

VTak, Mbl BBIACHUIN, U3 KAKUX 3JIEMEHTOB COCTOUT CUMMETPUIECKUii
MHOT'OYJIEH: U3 OJIHOPOJIHBIX MHOI'OYJIEHOB.

Craenyronuit MyHKT UCCACIOBAHUS CBI3aH C Tapaxmepucmuramu M-
METPUYIECKOr0o MHOIOUJIeHa. B 1epByIo odepe/ib, XapaKTePUCTUKN BO3HU-
KAIOT MPU U3YUYEHUU IKCMPEMAADHDIT CUMYAUUT].

DKcTpeMaJibHas CUTYAIUs B CTPYKTYPe CUMMETPUIECKOI'0 MHOTOUIeHA
CBA3aHA CO CTPOCHUEM €€ OJIHOPOJIHBIX MHOTOYJICHOB.



VII.2. CummerpuvecKne MHOTOYJI€HbBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

VTak, Mbl BBIACHUIN, U3 KAKUX 3JIEMEHTOB COCTOUT CUMMETPUIECKUii
MHOT'OYJIEH: U3 OJIHOPOJIHBIX MHOI'OYJIEHOB.

Craenyronuit MyHKT UCCACIOBAHUS CBI3aH C Tapaxmepucmuramu M-
METPUYIECKOr0o MHOIOUJIeHa. B 1epByIo odepe/ib, XapaKTePUCTUKN BO3HU-
KAIOT MPU U3YUYEHUU IKCMPEMAADHDIT CUMYAUUT].

DKcTpeMaJibHas CUTYAIUs B CTPYKTYPe CUMMETPUIECKOI'0 MHOTOUIeHA
CBA3aHA CO CTPOCHUEM €€ OJIHOPOJIHBIX MHOTOYJICHOB.

[IycThb ogHOpOIHBIE MHOTOUICHBI, BXOJIAIINE B COCTAB CIMMETPUIECKO-
'O MHOTOYJIEHA, COCTOAT U3 IEPEMEHHBIX TOJIBKO B IEPBOIl CTEIIEHMU.



VII.2. CummerpuvecKne MHOTOYJI€HbBI

Onpenenenne 15. Mruozounern f(x1;T2;...;%,) HA36I6GEMCA CUAM-
METPUYECKUM, €CAU Oad 110001 NEPECMANOGKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @iz x) = F(@o@); To@) - - -5 Togn)) - (10)

SKCTpeMaﬂbHaﬂ cuTyalnud B CTPYKTYpPE CUMMETPUYIECKOI'O MHOT'OYJICHA
CBA3aHa CO CTPOEHUEM €€ OJHOPOJHBIX MHOI'OYJIECHOB.

HyCTb OJHOPOJAHBbIE MHOI'OYJIEHBLI, BXO/IAIIME B COCTaB CUMMETPHUYICCKO-
ro MHOIo4JjieHa, COCTOAT N3 IIEPEMEHHBIX TOJILKO B HepBOfI creleHu.

HOﬂyqaeMbIe TaK1M o6pa30M MHOI'OYJICHbI Mbl Ha30BEM OCHOBHBIMMN
CuMMETpnYeCKMMMn MHOI'OYJI€EHaMMN.



VII.2. CummerpuvecKne MHOTOYJIEHBI

OnpeﬂeﬂeHI/Ie 16. Ocnosrvimu CUMMEMPUHECKUMU MHOSOUYNEHAMU HA-
3bl6a0OMCcA MHO2041AEHDL

Sm (1,29, ... xy) = Z Thy * Thy * « - T, - (11)

1<k <ko<...<km<n



VII.2. CummerpuvecKne MHOTOYJI€HbBI

OnpeﬂeﬂeHI/Ie 16. Ocnosrvimu CUMMEMPUHECKUMU MHOSOUYNEHAMU HA-
3bl6a0OMCcA MHO2041AEHDL

Sm (1,29, ... xy) = Z Thy * Thy * « - T, - (11)
1<k <ko<...<km<n

HaHpI/IMep7 OCHOBHBIMH CUMMETPUYCCKUMHN MHOI'OYJIEHaMU fABJIAIOTCAA
T1+ To+ T3+ T4+ s,



VII.2. CummerpuvecKne MHOTOYJI€HbBI

OnpeﬂeﬂeHI/Ie 16. Ocnosrvimu CUMMEMPUHECKUMU MHOSOUYNEHAMU HA-
3bl6a0OMCcA MHO2041AEHDL

Sm (1,29, ... xy) = Z Thy * Thy * « - T, - (11)
1<k <ko<...<km<n

HaHpI/IMep, OCHOBHBIMUA CI/IMMeTpI/IquKI/IMI/I MHOI'OYJIEeHaMU ABJIAOTCHA
T1+ To+ T3+ T4+ s,
T1To + T1T3 + T2X3,



VII.2. CummerpuvecKne MHOTOYJI€HbBI

OnpeﬂeﬂeHI/Ie 16. Ocnosrvimu CUMMEMPUHECKUMU MHOSOUYNEHAMU HA-
3bl6a0OMCcA MHO2041AEHDL

Sm (1,29, ... xy) = Z Thy * Thy * « - T, - (11)
1<ki<ko<...<kpm<n
HaHpI/IMep, OCHOBHBIMH CUMMETPHUIECCKNMU MHOI'OYJICHAMU ABJIAIOTCHA
T1+ To+ T3+ T4+ s,
T1To + T1T3 + T2X3,
T1T9 + T1T3 + T1T4 + ToX3 + ToXy + X324,



VII.2. CummerpuvecKne MHOTOYJI€HbBI

OHpe,Z[eJIeHI/Ie 16. Ocnosrvimu CUMMEMPUHECKUMU MHOSOUYNEHAMU HA-
3bl6a0OMCcA MHO2041AEHDL

Sm (1,29, ... xy) = Z Thy * Thy * « - T, - (11)
1<k <ko<...<km<n
HaHpI/IMep, OCHOBHBIMH CUMMETPHUIECCKNMU MHOI'OYJICHAMU ABJIAIOTCHA
T1+ To+ T3+ T4+ s,
T1To + T1T3 + T2X3,
T1T9 + T1T3 + T1T4 + ToX3 + ToXy + X324,
T1T9T3 + T1X2Xy + X1XT3T4 + ToT3L4.



VII.3. Teopema o0 pa3/ioKeHUU CUMMETPUYHOIO MHOIOYJIEHA
110 OCHOBHBIM

TeopeMa 21 (0 Pa3JIOKEHUN CUMMETPUYHOI0 MHOI'OYJIEHA 110 OCHOBHBIM). J1o601
cwwwempuwcnuil NOAUHOM — MOAHCEM,  OBIMD npe@cmaeﬂen 6 eude
nNoAUHOMA 01 OCHOGHOLL CUMMEMPUYECKUT TNOAUHOMOE. KOQ&&UUU-
eHMbL 6 MMaAKOoOM npedcmamenuu npedcmaeﬂﬂmmc;z UENOYUCNEHHDBIMU
AUHETHDMU %0M6UHCLMU,}1MU %oaéuuuenmoe UCTO00H020 NOAUHOMA.

Paccmorpers npumepni?



VIII. JIpoGHo-painunoHajabHasg PyHKIAA

Hecemorpst Ha naspanne «QyHKIMS» MBI PACCMOTPUM OJMH BayKHbIi ¢
IPAKTUIECKON TOUKM 3peHUs KJIACC BbIpayKeHUil. DT0O 00yCJIOBICHO TEM,
YTO OCHOBHOE IIPUMEHEHIE 11PeJICTaBIeHHbIIl HUZKe Pe3y/ibTaT HaXOUT B
MaTeMaTHIecKOM aHaJin3e, B KOTOPOM ajredpanviecKrue BhIPayKeH!sl Pac-
CMATPUBAIOTCS UCKJIIOUUTE/IHLHO KaK CIIoco0 3ajiaHusl PYHKIUN.



VIII.1. Omnpenesenue apoOHO-paIMOHAJBLHON QYyHKINNI

Omnpenenenue 17. Qynuxuus, 3adasaeman svipasrceruem suda qug, ede

p(x) uq(T) — MHO2OUACHDL C BEULLCTNEEHHVLMU KOIPPHUUUEHMAMU, HA3bI-
saemcs APOOHO-panMOHAJBHON (yHKIOUENR. /[podro-patuorasvras

Pynxyua 1;% nasvieaemcs TPaBUWIbHOM, ecau  deg(p) < deg(q),

6 NPOMUBHOM CAYYAE OHG HA3BIBAEMCsA HENPaBUIABHONI.. /[pobho-

PAUUOHANDHBLE PYHKUUL 6uda € ab)” u 2 jl_x ++ R eden € N u
— x° 4+ cx

mroz20uaen X2 + cx + d ne umeem 6ewecmeennvT KopHeti, Hasvl6amces
ITPOCTEMIINMHI APOOHO-PAITMOHAIBHBIMUA (PYHKITUAMMH.



VIII.2. Teopema o0 pa3jokeHUn JPOOHO-pANOHAJIBHOI
byHKINM

TeopeMa 22 (o pasJioKeHuu JPOOHO-PAIMOHAIBHON DYyHKINN). Besaxas 0p05H0
PAYUOHANDHAA DYHKUUA

p(x)
(x—a)™ ... (x—ny)™ - s1(x) - ()
ede s1(x), ..., sm(x) — nepasaoocumovie Had R muozouniens, 6mopoti cme-
nexu, npedcmasuma 6 sude
An Ara Ana,,
Q(x)+x_a1+"'+(x_ai)a1 "'+(x_an)om
M1z + Ny M151$ + Nwl Mmgmx + Nmﬁm
s1(x) o s1(z)™ o Sm(x)om

2de q(x) — mmozounen’,

Paccmorpers npumep?

sMuorousien ¢(z) Ha3bIBaeTCs MEJIOM YACTBIO 3TOi JPOOHO-PAIMOHATLHOM (DYHKIUN.



Cracu6o

3a
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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