MunncrepcrBo obpaszoBanus n Hayku PO
VYpasabcKuii rocy/lapCTBEHHBINT SKOHOMUYECKUT YHUBEPCUTET

@&

[O. B. Menbuukon

MHoro4ieHbI

IIpunoxkeHne K 3JIEKTPOHHOMY Y4YE€OHUKY
JIJISI COIIPOBOZKJIEHUS JIEKITNT

H30. 4-e, ucnp. u don.

e-mail:

melnikov@k66.ru,
melnikov@r66.ru
caiiTbl: ExarepunOypr
http://melnikov.k66.ru, 2012
http://melnikov.web.ur.ru




I. MuacTpykiusa K mmocoburo
II. TumoBoii m1an ajaredpamdecKoro mnccjaegoBaHns

III. Onupenenenus

[II.1. Onpejesienne OCHOBHBIX CTPYKTYPHBIX 9/IEMEHTOB MHOI'O-

[11.4. Kpurepuii paBeHCTBa MHOTOYJIEHOB . . . . . . . . . . . .
[I1.5. Onepanun aareOpbl MHOIOWIEHOB . . . . . . . . . . . ..
[I1.6. CpoiicTBa HEKOTOPBIX olepalnii ajaredpbl MHONOUIEHOB . .
[11.7. JIunefinoe mpoCcTPaHCTBO MHOTOUIEHOB . . . . . . . . . . .
[11.8. KosIbIIo MHOTOYJIEHOB . . . . . © v o v v e et



IV. JleauMocTh MHOT'OYJIEHOB 100

IV.1. Amroput™m EBkynma . . . . . . . . .. ... 110
IV.2. Teopema 0 JieJIEHUM C OCTATKOM . . . . . . . . . . . . . .. 121
IV.3. HO.JI. n HO.K. muorounenos . . . . . .. ... ... .. 142
[V.4. Teopema o H.O./I. nemuress n ocrarka ot geaenus . . . . 143

V. KopHu MHOIO4JIeHOB 163
V.1. Teopema besy . . . . . . . . . 170
V.2, KpaTHOCTb KOPHS . . . . . . . . o v v e 201
V.3. Teopema Buera . . . . . . . . . .. ... ..., 209
V.4. IIpobiema npub/inzKEHHONO HaXOXK/IeHUsl KpaTHBIX KOopHeil . 212
V.5. IlpousBojiHast MHOTOWIEHA . . . . . . o v v oo . 218
V.6. TeopeMa 0 KpaTHBIX KOPHAX W MPOU3BOJHON . . . . . . . . 219
V.7. Teopema 00 m3baBjieHNM OT KpaTHbIX KOPHEH . . . . . . . . 229
V.8. Pazjoxnmbie U HepasaoKuMble (HEIPUBOIUMbIE) MHOIO-

UJICHDL . o o o o e e e e 241



V.9. Teopema o MHOTOUWIeHAX, HepasjgoKuUMbIX HaJ R u C . . . 244
V.10. V.10.0 CaeacrBue o KOJMYECTBE KOMIIJIEKCHBIX
KOPHEM . . . . . . . . . . . . 245
V.10.1. V.10.1 CiaencrBue o BelleCTBEHHOM KOpPHE
MHOI'o4JieHa He4YeTHOI cTeleHu . . . . . . . . . 250
V.11. Teopema 0 KOpHSIX MHOTOUJIEHA C BEIECTBEHHBIMU KO-

dbummenTAMI . ... L. L 257
V.12. BameuaHue o HOJYUYEHUU MHOIOYJICHA C BEIECTBEHHBIMU

KOOPMUIMEHTAMI . . . . . . . . o 278
V.13. Cxema [opuepa . . . . . . . . . .. ... ... 283
V.14. PesybTaHT MHOTOYIEHOB . . . . v v v v v oo o o o 286
V.15. Teopema o pe3ysbTaHTe MHOTOYJIEHOB . . . . . . . . . . . 294
V.16. Onpejenenne pe3yjbTaHTa MHOTOYICHOB . . . . . . . . . 295
V.17. Teopema o npencTaBieHnu pe3yjabTaHTa . . . . . . . . . . 296

V.18. Muorouienbl HaJI OJIEM PpAMOHAJIBHBIX YMCET . . . . . . 298



V.19. Cpejienne K MHOro4JieHaM C IeJIbIMI Ko puiimenTaMn

V.20. Teopema l'aycca o nmpomsBeneHnn NPUMUTHBHBIX MHOTO-
JIeHOB

V.21. Pa3jioxKuMocTh MHOTOYJIEHOB Ha/l 1MOJIEM PallIoHaIbHbIX
qucesl U HaJl KOJbIIOM TeJIbIX UnCeT .

V.22. Kpurepuit Ditzenriireiina

V.23. Llesible KopHU MHOro4ieHa C palioHaJIbHBIMU K03(hDdu-
IUueHTaMn

V.24. Panmonajbable KOpHI MHOTOU/IeHa ¢ PAIiOHAILHBIMUI KO-
s punmenTamu

V.25. Teopema 0 palimoHaIbBHBIX KOPHAX MHOT'OUJIEHA C €JINHITI-
HBIM CTapIIIM KO3(MDPUIUEHTOM .
V.25.1. Teopema o cBejieHUN K KOPHSIM MHOIOYJIEHA C €11~

HUYHBIM CTapIINM KOI(MDPUINEHTOM .
V.26. Anrebpandeckue 4ucia, .

. 303

. 307

. 320
. 326

. 342

. 361

. 362

. 371
. 380



V.26.1. Teopema o0 colpsizKeHHBIX ajredOpanveckux dnciax 386

V.26.2. Conpsizkennble ajarebpandeckue dncia . . . . . . . 413

V.26.3. Teopema 00 onepanusx HaJ ajaredparndecKuMu
YUCJIAMM . o v v e e e 41D
V.26.4. CnejcrBue o noje anredpandecknx dmceya . . . . . 416

V.26.5. Narepnoasunsga. VMHTepHOAIINOHHBIIT MHOTOYIEH
Jlarpamxka, . . . . . .. ... ... ... ... .419
VI. MHoro4jeHbl OT HECKOJIbKIX MepeMeHHbIX 432
VII. MHoro4jieHbl OT HECKOJIBKIUX HNepeMeHHbIX 433
VII.1. ®opmbr (0JIHOPO/IHBIE MHOTOWICHBI) « . . . . . . . . . . .461
VII.2. Cummerpudeckre MHOTOYIEHBl . . . . . . . . . . . . . .469

VIIL.3. Teopema 0 paszyioyKeHnn CUMMETPUIHOTO MHOTOUJIeHa 110
OCHOBHBIM . . v« + v v v v v i e e e e e e o 488



VIII. [dpobuo-pannoHajibHast (pyHKIINS 489
VIIL.1. Onpenenenne apobHO-pamoHaaibHOl GYHKIAT . . . . . 490
VIIL.2. Teopema o passioxkenuun JpoOHO-palroHa bHONl dpyHKIun 491



I. NucTpykiiusa K 11ocoduio
Hannasi pabora npejcrapiera B gpopmare pdf u, ciegoBarebHO, MO-
YKeT UCIIO0JIb30BAThCS Ha PA3JIMYHbBIX allllapaTHBIX U IPOIPAMMHBIX ILIaT-

dopmax.



I. NucTpykiiusa K 11ocoduio

Hannasi pabora npejcrapiera B gpopmare pdf u, ciegoBarebHO, MO-
YKeT MCII0JIL30BAThCs Ha PA3/JINUHBIX allllapaTHBIX 1 IIPOIPAMMHBIX ILIaT-
dopmax.

st mpoecmoTpa daitiop pdf »KeaTebHO UCIOIB30BATH HPOIPAMMY
Adobe Reader Bepcum &8, 9 wyum 11, HO JJ1s1 ollepallMOHHOI CUCTEMBbI
Android kenarenbHo npuMensaTh Smart 0ffice. MoxkHO MCIIONIBE30BATE
JIPYTYIO TIPOrpaMMmy, MOJAEPKUBAIONLYIO BBIIIOJHEHUE CKPHUIITOB, BKJITO-
geHHbIX B daitn pdf. Ciexyer npocie nTh, 9T00bI OBLIO pa3perieHo Bbi-
IIOJIHEHUE CKPHUIITOB. DTO HEOOXOJMMO JijIsl BBIIOJIHEHHSI EPEX0JI0B 110
TUIIEPCCHITKAM.



I. NucTpykiiusa K 11ocoduio

st ipocmotpa daitiop pdf HacTosiTe/IbHO pEKOMEHYeM MCIIOJIb30-
BaTh nporpaMmy Adobe Reader Bepcuu 8, 9 wim 11.

DJIEKTPOHHBIII yUeOHUK IIpeJicTaBiigeT coboil cucremy hailaoB, KOTO-
pble cjejayeT mpocMaTpuBaTh € MOMOINbLIO mporpamMMbl Adobe Reader.
OcHoBHBIM U3 3TuX Qaitaos sgBisgerca 0000Spisok.pdf, comeprkarimit
I'UIEPCChLIKN Ha, (afljibl ¢ HpejicTaBIeHUs MU JIEKITUH U PaKTHIeCKUX
3aHATUI.

BepuyTbest n3 mpeseHTanymy J000i JIeKIUT 1 IPaKTHICCKOrO 3aHI T
K haity 0000Spisok.pdf moxnO JBYMSI criocobamu:
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CJIOBOCOYETAHUEM <«3JIEKTPOHHOI'O yueOHuKa» BO dpasze «Pazjen sjiek-
TPOHHOTO yUCOHUKAY |



I. NucTpykiiusa K 11ocoduio
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BO-BTOPBIX, C ITOC/IE/IHEI CTPAHHIIbI, 10 TUIIEPCChLIKE « BepHyThesd K crimc-
Ky Hpe3eHTalunii».



I. NucTpykiiusa K 11ocoduio

st ipocmotpa daitiop pdf HacTosiTe/IbHO pEKOMEHYeM MCIIOJIb30-
BaTh nporpaMmy Adobe Reader Bepcuu 8, 9 wim 11.

B npesenranusx, mnpeana3zHadenublX JjIs MPOBEJIEHNT MPaKTUIECKITX
3aHATUI, UMeeTCs JIBa BHJa YUeOHBIX 3aJaHuil: MpUMephl, NpelHa3Ha-
JeHHbIe JIJIs WIJIIOCTPAIUN TeOPEeTHIECKOr0 MaTepuaJa, JIeMOHCTPAIIH
METOJIOB PelIeHrsd 3ajiad U T. 1., U 3aJla9i, Ipe/IHa3HaueHHbIe JIJIsT CaMO-
CTOATEJILHOTO PEIICHHSI .



I. NucTpykiiusa K 11ocoduio

st ipocmotpa daitiop pdf HacTosiTe/IbHO pEKOMEHYeM MCIIOJIb30-
BaTh nporpaMmy Adobe Reader Bepcuu 8, 9 wim 11.

B nporpamme Adobe Reader nepexost B 110JIHOSKpaHHBII PEXKUM U BO3-
BpalleHIe K pexKIMy paboThl B OKHE OCYIIECTBISICTCS KOMOMHAIIMEH Ka-
st Ctrl4L (1.e. ognospemennbim naxkatuem kiasuii «Ctrly u «Ly). Tle-
pPexoJi K CJIeJIYIOIeMy cJiailjly Wi BO3BpallleHne K IPeJIbyIIneMy CaaiiTy
ocymecTBiadgeTcd Kiapumamu «Page Up» nian «Page Downy.



I. NucTpykiiusa K 11ocoduio

st ipocmotpa daitiop pdf HacTosiTe/IbHO pEKOMEHYeM MCIIOJIb30-
BaTh nporpaMmy Adobe Reader Bepcuu 8, 9 wim 11.

st mepexojia 1o TUIIEPCChLIKe, KaK OOBIYHO, CJeJyeT HaBeCTH YKa-
3aTe/Th MBIIIN Ha TEKCT, BbIJIEJeHHbIH KPACHBIM (HO HE IyPITyPHBIM) WJIH
CUHUM IIBETOM U HayKaTh HAa JIEBYIO KHOIIKY MBbIIIU UJIN JIEBYIO KHOIIKY Ta-
anaa (s HoyToyKa). « OTKaTs, T.e. OTMeHa IIPeIbLy el KoMaH/ bl (Ha-
IPUMeED, Mepexo/ia 110 THIEPCCHLIKE) OCYIIECTBISIeTC OJIHOBPEMEHHBIM
naykarneM kjasuin Alt u <— (B Adobe Reader X moker He paboTaTh).



I. NucTpykiiusa K 11ocoduio

st ipocmotpa daitiop pdf HacTosiTe/IbHO pEKOMEHYeM MCIIOJIb30-
BaTh nporpaMmy Adobe Reader Bepcuu 8, 9 wim 11.

B ciydae, eciin aBa coceTHUX CJI0BA BbIJIEJICHBI, JOITYCTUM, CUHUM I1Be-
TOM, HO OJHO HaOPaHO OOLIYHBIM, & APYTroe — MOJYKUPHBIM HIPUMTOM,
TO 9TO O3HAYAET, ITO IIePEXO/I 10 TUIIEPCCHIIKAM OCYIIECTBISETCA Ha, Pas3-
JINUHbIE MUIIEHH.



II. TunoBoii m1an ajJredpamdecKoro mnccje10BaHusg
1. OHpeﬂeﬂHTb 9JIEMEHTDLI, N3 KOTOPbLIX COCTOUT O6%€KT nccjie 10BaHud,

BBIOpATh MM CPOPMUPOBATH TUIIOBBIE CIIOCOOBI IIPEJICTABICHNISA 00 bEKTa,
1 ero 5JIEMEeHTOB.
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II. TunoBoii m1an ajJredpamdecKoro mnccje10BaHusg
1. OHpeﬂeﬂHTb 9JIEMEHTDLI, N3 KOTOPbLIX COCTOUT O6%€KT nccjie 10BaHud,
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1 ero 5JIEMEeHTOB.

[Ipumep: oObEKT UCCaeJOBaHUS — MHOXKeCTBO HaTypaJbHbIX unces N. Turnosbie

cIocoObI 3a1anust: npejacrasienue B Buge n = a;10% 4+ ap_110F 1 + ... + a110 + ay.
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UK HaJl 9jeMeHTaMi, oTHoIlleHusl. C UX IOMOIIbIO BBIJIE/IUTb «9KCTPE-
MaJIbHble» OOBEKTHl M UX JEMEHTHI — HauboJiee IepPCIeKTUBHBIE s
nccJieJJ0BaHusI.
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3. OboraruTh HAOOP olepalnii 1 OTHOIIEHMH 3a cUeT TeopeM U BTOPUU-
HbIX OIlepaluii.
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1. OHpeﬂeﬂI/ITb 9JIEMEHTDLI, N3 KOTOPbLIX COCTOUT O6%€KT nccjie 10BaHud,

BBIOpATh MM CPOPMUPOBATH TUIIOBBIE CIIOCOOBI IIPEJICTABICHNISA 00 bEKTa,
1 ero 5JIEMEeHTOB.

2. Onpezie/inTh XapaKTepUCTUKU JIEMEHTOB 1 00'bEKTa B IIEJIOM, Ollepa-
UM HaJl dJ1eMeHTaM#, oTHoIeHusl. C UX IOMOIIbIO BBIJIE/IUTb «9KCTPE-
MaJIbHble» OOBEKTHl M UX JEMEHTHI — HauboJiee IepPCIeKTUBHBIE s
nccJieJJ0BaHusI.

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

4. IIpuMeHUTEL CTPATETUIO MePEeX0oia OT N3y UYeHNs OTAeIHHOro 00b-
eKTa K HCCJIeJOBAHIIO CUCTEMbl OObEKTOB.

Hanpumep, 11g HarypaabHbIX auces N paccMaTpuBaloTed MOJAMHOKecTBa Ny — 1deT-

HbIX 4YHC€JI, MHO2KECTBO IIPOCTLIX YHCEJI U JAP.



ITI. Onpenesnenus

Muoro4jies u 1OJIMHOM — CJI0Ba-CUHOHUMBI. MOKHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

Onpe,ueﬂeHI/Ie, ecreCrBeHHoe J1Jid MaTeMaTNn4YeCKOIr'o aHaJin3a:

MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOYJIEHO)
1JIM IIOJIMHOMOM Ha3bIBaeTCsl BhIpaykKeHue BUJIa,
apg+a-r+...+a, -z"




ITI. Onpenesnenus
MHOFO‘LHGH n IMOJIMHOM — CJIOBa-CHMHOHUMBI. MO}KHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

Onpenesenne, ectecTBeHHOE AJis MaTeMaTIIE€CKOTO aHAJJIM3a:
MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOYJIEHO)
1JIM IIOJIMHOMOM Ha3bIBaeTCsl BhIpaykKeHue BUJIa,
apg+a-r+...+a, -z"

Pasznunma 3/1ech B TOM, 4TO IpHU aaredOpanvieckoM I0JIX0/Ie Hac HHTEpPecyeT
He (DYHKIWS, a evipadicenue, ee 3ajatoliee. B yacTHocTu, npu «aJredpa-
NYEeCKOM» I10/IX0Jle He IIpejliojiaraeTcs, YTo B 9TOM BbIPayKeHUU BMECTO
T HAJI0 TOJCTABJIATH YUC/IO.



ITI. Onpenesnenus
MHOFO‘LHGH n IMOJIMHOM — CJIOBa-CHMHOHUMBI. MO}KHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

Onpenesenne, ectecTBeHHOE AJis MaTeMaTIIE€CKOTO aHAJJIM3a:
MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOYJIEHO)
1JIM IIOJIMHOMOM Ha3bIBaeTCsl BhIpaykKeHue BUJIa,
apg+a-r+...+a, -z"

Hampumep, MOXKHO BMECTO X, TP HEOOXOAUMOCTH, TIO/ICTABIAThL U KBa/l-
pPaTHYIO MaTPHILy, U APYTHEe MaTeMaTHICCKIe 00bEKTHI.



ITI. Onpenesnenus
MHOFO‘LHGH n IMOJIMHOM — CJIOBa-CHMHOHUMBI. MO}KHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

Onpenesenne, ectecTBeHHOE AJis MaTeMaTIIE€CKOTO aHAJJIM3a:
MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOJIEHO)
I TIOJIMHOMOM HA3bIBAETCS BhIPAXKEHIE BUIA
ap+a-r+...+a, x".

B kadecTBe OCHOBHOI'O OIIpejiesieHNsl Mbl ceiffdac mpuMeM <«aJjredpande-
cKoe» ompejenenue. Takum obpazom, Ji/isd HAC MHOTOUJIEH — 3TO 6biPa-
orcenue, a He pyHKIus.



ITI. Onpenesnenus
MHOFO‘LHGH n IMOJIMHOM — CJIOBa-CHMHOHUMBI. MO}KHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

Onpenesenne, ectecTBeHHOE AJis MaTeMaTIIE€CKOTO aHAJJIM3a:
MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOJIEHO)
I TIOJIMHOMOM HA3bIBAETCS BhIPAXKEHIE BUIA
ap+a-r+...+a, x".

B anrebpe nac B Oosblieil cTelieHn NHTEPECYIOT He CBOMCTBA MHOTOMJIE-
Ha Kak (QYHKIUN (MOHOTOHHOCTB, 9KCTPEMYMBbI U T.II.), & BO3MOYKHOCTH
peobpazoBanmii, ajaredpamdecKe COOTHOIIEHUS JIJI MHOI'OYJIEHOB.



ITI. Onpenesnenus
MHOFO‘LHGH n IMOJIMHOM — CJIOBa-CHMHOHUMBI. MO}KHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

OHpeﬂeHeHI/Ie, ecreCrBeHHoe J1Jid MaTeMaTNn4YeCKOIr'o aHaJin3a:

MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOJIEHO)
I TIOJIMHOMOM HA3bIBAETCS BhIPAXKEHIE BUIA
ap+a-r+...+a, x".

B jmanHoM pasjesie MBI OyJIeM OTOXKJICCTBIATL Bhlpazkenns x’ u 1. B
YACTHOCTH, MBI OyJIeM CYuTaTh, 9To 2’ = 1 1171 110600 &, B TOM HHCIIE
u g x = 0.



ITI. Onpenesnenus
MHOFO‘LHGH n IMOJIMHOM — CJIOBa-CHMHOHUMBI. MO}KHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

Onpenesenne, ectecTBeHHOE AJis MaTeMaTIIE€CKOTO aHAJJIM3a:
MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOJIEHO)
I TIOJIMHOMOM HA3bIBAETCS BhIPAXKEHIE BUIA
ap+a-r+...+a, x".

Takum 00pazoM, MHOIOYJIEH — 9T0 AUHEUHAST KOMOUHAUUS
nepemerHHott. T 6 PA3AUYHBT cmeneHar. I[lodTomy 3ie-
MEHTBHI ag, A1, ..., 0, Ha3bIBAIOTCA KO3 pUImeHTaMn MHOTOUJIEHA

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



ITI. Onpenesnenus
MHOFO‘LHGH n IMOJIMHOM — CJIOBa-CHMHOHUMBI. MO}KHO [IPEIJIOZKUTDL, KaK
MUHHUMYM, JIBa ITIOJXO/Ia K ITOHATHIO MHOI'OYJIEHA.

Onpenesenne, ectecTBeHHOE AJis MaTeMaTIIE€CKOTO aHAJJIM3a:
MHOTOYJIEH WM IOJUHOM HaJ KOJILIIOM K — 3T0 QPYHKINI
K — K, 3ajgaBaeMas BbIpakeHuem ag+ai-x + ...+ a, - x", rie
ag, Q1, . . ., Ay — DJIEMEHTHI KOoJbla /.

Onpenesienne, OOBIYHO IIPUMEHSIONIEECT B aJredpe: MHOTOJIEHO)
I TIOJIMHOMOM HA3bIBAETCS BhIPAXKEHIE BUIA
ap+a-r+...+a, x".

Ecim BCE KO PUIIIEHTDI ag, A1y ..., 0y MHOI'OYJIeHa
ay+ay-xr+...+a, " ABIAIOTCA SJeMeHTaMu I110Jig /U, TO Tro-
BOpSIT, uTO f(x) — 9TO MHOTO4YJIeH HaJ moJjeMm K.



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:




IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

Hanpumep, muorowien 2 — 322 + 52 cocTONT U3 0JHOUICHOB
220 —3z2?, 5z



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®da, G, 1,...,01,0a) — DJIEMEHTHI KojJblla K, HazbiBaeMble KO3 u-
IMMeHTaM MHOT'OYJIEeHA.



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®da, G, 1,...,01,0a) — DJIEMEHTHI KojJblla K, HazbiBaeMble KO3 u-
IMMeHTaM MHOT'OYJIEeHA.

Hamnpumep, v muorounena 2 — 3x2 + 53 koadpdbunuent nepe z¥ pasen 2,



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®da, G, 1,...,01,0a) — DJIEMEHTHI KojJblla K, HazbiBaeMble KO3 u-
IMMeHTaM MHOT'OYJIEeHA.

Hamnpumep, v muorounena 2 — 3x2 + 53 koadpdbunuent nepe z¥ pasen 2,
nepes x — HYJIIO,



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®da, G, 1,...,01,0a) — DJIEMEHTHI KojJblla K, HazbiBaeMble KO3 u-
IMMeHTaM MHOT'OYJIEeHA.

Hamnpumep, v muorounena 2 — 3x2 + 53 koadpdbunuent nepe z¥ pasen 2,
nepejl ¥ — HyJro, 1epel o paseH (—3),



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®da, G, 1,...,01,0a) — DJIEMEHTHI KojJblla K, HazbiBaeMble KO3 u-
IMMeHTaM MHOT'OYJIEeHA.

Hamnpumep, v muorounena 2 — 3x2 + 53 koadpdbunuent nepe z¥ pasen 2,
nepejl x — HyJro, 1eped o pasen (—3), mepej x° — pabeH 5.



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA.

Ecm BCE KO PUIIEHTDI ag, 1, ..., 0, MHOTO'1JIeHa
ap+ay-x+...+a,-x" ABIAIOTCI SJIeMeHTaMu 110/ [, TO TOBO-
psT, uTo f(x) — 9TO MHOTO4YJIEH HaJ 1oJjeMm K.



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [IcpEMEHHadA X B Pa3J/IMYHLIX CTEIIECHAX]



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA
Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".

DJjieMeHTaMI MHOTI'OYJIEeHA, SIBJIAIOTCS:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [IcpEMEHHadA X B Pa3J/IMYHLIX CTEIIECHAX]

® [[OKa3aTeJ/Ib CTElICHU HepeMeHHOﬁ B O/IHOYJICHE,



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA
Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".

DJjieMeHTaMI MHOTI'OYJIEeHA, SIBJIAIOTCS:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [IcpEMEHHadA X B Pa3J/IMYHLIX CTEIIECHAX]

® [[OKa3aTeJ/Ib CTElICHU HepeMeHHOﬁ B O/IHOYJICHE,

Hamnpumep, B muorousene 2 — 3z2 4+ 52° nepemennast x nMeer cTereHn



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA
Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".

DJjieMeHTaMI MHOTI'OYJIEeHA, SIBJIAIOTCS:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [IcpEMEHHadA X B Pa3J/IMYHLIX CTEIIECHAX]

® [[OKa3aTeJ/Ib CTElICHU HepeMeHHOﬁ B O/IHOYJICHE,

Hanpuwmep, B Moorousene 2 — 3x% + 52 nepemennas & umeer crenenn '

(T.x. 2 = 22Y),



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA
Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".

DJjieMeHTaMI MHOTI'OYJIEeHA, SIBJIAIOTCS:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [IcpEMEHHadA X B Pa3J/IMYHLIX CTEIIECHAX]

® [[OKa3aTeJ/Ib CTElICHU HepeMeHHOﬁ B O/IHOYJICHE,

Hanpumep, B mMuorowrene 2 — 32 + 5x° nepeMenHas T HMeeT cTelle-

mn 2, 2%



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA
Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".

DJjieMeHTaMI MHOTI'OYJIEeHA, SIBJIAIOTCS:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [IcpEMEHHadA X B Pa3J/IMYHLIX CTEIIECHAX]

® [[OKa3aTeJ/Ib CTElICHU HepeMeHHOﬁ B O/IHOYJICHE,

Hanpumep, B muorouwnene 2 — 32 + 52 nepemennas & uMeeT crelie-

an 2V, 2, 2



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [IcpEMEHHadA X B Pa3J/IMYHLIX CTEIIECHAX]
® [[OKa3aTeJ/Ib CTElICHU HepeMeHHOﬁ B O/IHOYJICHE,

® ollepallii CJIOYKEHUS OJIHOUJIEHOB M YMHOYKEHHUs OJHOU/IeHa Ha CKa-
JIAD.



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA

Mnozounaern — swvipasrcenue suda: ay+a-r+ ...+ a, x".
9H€M€HT&MI/I MHOI'OYJICHa ABJJAKOTCA:

® OJIHOWIEHDI apx:

®a,, dy_1,...,01,0) — dIEMEHTHI KoJiblla K, HazbiBaeMble KoM duIm-
eHTaMI MHOTOYJICHA;

® [[CPEMEHHAA X B PAa3JIMYHBIX CTECIICHAX]
® [[OKa3aTeJ/Ib CTElICHU HepeMeHHOﬁ B O/IHOYJICHE,

® OlI€palnun CJIOZKEHNZA OJHOYJICHOB M YMHOZzKEHUZA OJHOYJICHA Ha CKa-
JISp.
Taxkum 00pa30M, MHOIOUIEH — 3T0 AUHEUHASS KOMOUHAUUSL nepe-
MEHHOU T 8 PA3AUHHBLLT CTNENEHST.



IT1.1. Onpeaenenne OCHOBHBIX CTPYKTYPHBIX 3JIeMEH-
TOB MHOI'OYJIEHA
Mmnozounaern — swvipadcerue suda: ag+ay-x+...+a, v"|
SHGMQHT&MI/I MHOI'OYJIEHa ABJIATOTCHA:

® O/THOYJICHDI CLkCEk ,

®a,, ay_1,...,01,ay — DJIEMEHTHI KoJblla K, Ha3bIBaeMble KO uIu-
eHTaMU MHOI'OUJICHA;

® [lepeMeHHas T B Pa3JIMYHbIX CTEIeHdX;
® [[0Ka3aTe/Ib CTelleHN IIepeMeHHOI B OHOYIEHE;

® ollepallii CJIOYKEHUS OJIHOYJIEHOB M YMHOYKEHUs OJHOU/IeHa Ha CKa-
JIAD.

Ilepeiijiem K ciieyroleMy IIyHKTY IJIaHA:
4. IIpuMeHNUTDb CTPATETUIO HePeXojia OT U3yYeHUs OT/IeIbHOI0 00b-
eKTa K HCCJIeJOBAHUIO 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.



II1.2. Crennenb MHOrO4JIeHA
Onpenenenne 1. CreneHbio0 MHOTOYJIEHA
flz)=ap+ar-z+...+a, "
HA3BIGAEMCA
® HauboAbLULEE MAKOE YUCAO M, YMO A,y F 0, ecau makoe m Hatidemcs;

® ccau 6ce Koapduryuernmos 9mozo Mno20usena pashv 0, mo, co2aacho
HEKOMOPLIM UCTNOYHUKAM, CMENEHL MAK020 MHO20UAEHA HE Onpede-
aaemes. Jpyaue asmopvi onpedessiom cmenens makozo MHo204AeHA,
Kak —00 (<« MUHYC-OECKOHEUHOCTID » ).



II1.2. Crennenb MHOrO4JIeHA
Onpenenenne 1. CreneHbio0 MHOTOYJIEHA
flz)=ap+ar-z+...+a, "
HA3BIGAEMCA
® HauboAbLULEE MAKOE YUCAO M, YMO A,y F 0, ecau makoe m Hatidemcs;

® ccau 6ce Koapduryuernmos 9mozo Mno20usena pashv 0, mo, co2aacho
HEKOMOPLIM UCTNOYHUKAM, CMENEHL MAK020 MHO20UAEHA HE Onpede-
aaemes. Jpyaue asmopvi onpedessiom cmenens makozo MHo204AeHA,
Kak —00 (<« MUHYC-OECKOHEUHOCTID » ).

Crrenenn Muorousiena f(x) obbruno oboznadaercs yepes' deg( f(z)) mim
naxke gepes deg(f).

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



II1.2. Crennenb MHOrO4JIeHA
Omnpenesienne crernenn muoroutena 0 - 2 Kak —00 00yCIOBICHO JKeJla-
HUEM O6€CH€‘H/ITB BBIIIOJIHEHUE CBOMCTB

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

Jazke JUIA caydasd, KOUJa OJUH N3 9TUX MHOTPOYJIEHOB — HYJICBOI.
B curyanuu, xorza oba 3TH MHOrOYJIeHa — HeHYJIeBble, CIIPaBeJIin-
BOCTb 3TUX CBOHCTB oueBuaHa’. JIjIsl HYJIEBOrO MHOIOYJICHA BBIIOJIHE-
HUE 3TUX CBOICTB OOYCJIOBJIEHO TEM, UTO CJIOMKEHHE C —O0O eCTeCTBeH-
HO ONPEJIeJIUTh CejytouM obpaszoM: n + (—oo) = (—o0) +n = —oo u
(—00) + (—00) = —00, KpOMe TOro, eCTeCTBEHHO CUUTATDH, YTO —00 < 7
JUIST JIIOOOTO [EeJIOr0 4ucya n.

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



111.3. PaBeHCcTBO MHOI'O4JIEHOB

Omnpenesienune 2. Muozounenv (noiuHoMmbL)

n
f(x):a0+a1-aj+...+an-x”22akazk
k=0

g(w):b0+b1-x+...+bm-azm:Zbkazk
k=0

Cmeneny n. U m coomeemcmeenHo, MHa3vlealomcs PaABHBIMHU Mo020a U
Moavko moezda, Ko20a, 80-NEPELIT, N = M, U, 80-6MOPLLL, OAA N100020 i
uMem Mecmo pasexncmsa a; = b;.



111.3. PaBeHCcTBO MHOI'O4JIEHOB

Omnpenesienune 2. Muozounenv (noiuHoMmbL)

n
f(x):a0+a1-aj+...+an-x”22akazk
k=0

g(az):b0+b1-x+...+bm-azm:Zbkazk
k=0

cmeneny mo U M COOMBEMCMBENHO, HA3IEAIOMCS PABHBIMI mMo20a U
moAvko mozda, Ko2da, 60-NePeulT, N = M, U, 60-6MOPLIT, 0L A100020 i
UMEIOM. MECTNO PAGEHCMEA G; = b;.

[TonsiTro, uro ecau muOrOWIeHbl f(z) U g(x) paBHBI (KaK 6wpajice-
HUA), TO IMeeT MecTo ToXIecTBO f(x) = g(x) (To ecthb paBHBI PyHKUUU,
3a/1aBaeMble ITUMU MHOTOUJICHAMM ).



111.3. PaBeHCcTBO MHOI'O4JIEHOB

Omnpenesienune 2. Muozounenv (noiuHoMmbL)

n
f(x):a0+a1-aj+...+an-x”22akazk
k=0

g(az):b0+b1-x+...+bm-azm:Zbkazk
k=0

Cmeneny n. U m coomeemcmeenHo, MHa3vlealomcs PaABHBIMHU Mo020a U
Moavko moezda, Ko20a, 80-NEPELIT, N = M, U, 80-6MOPLLL, OAA N100020 i
uMem Mecmo pasexncmsa a; = b;.

Bepro i, 910 ecin MHOTOUIEHBI TOXK/IECTBEHHO PABHBI, (TO €CTh paB-
HbI, KaK (DYHKIIUK), TO OHU PABHBI, KAK BbIPAZKEHUS !



111.3. PaBeHCcTBO MHOI'O4JIEHOB

Omnpenesienune 2. Muozounenv (noiuHoMmbL)

n
f(x):a0+a1-aj+...+an-x”22akazk
k=0

g(az):b0+b1-x+...+bm-azm:Zbkazk
k=0

Cmeneny n. U m coomeemcmeenHo, MHa3vlealomcs PaABHBIMHU Mo020a U
Moavko moezda, Ko20a, 80-NEPELIT, N = M, U, 80-6MOPLLL, OAA N100020 i
uMem Mecmo pasexncmsa a; = b;.

Bepro i, 910 ecin MHOTOUIEHBI TOXK/IECTBEHHO PABHBI, (TO €CTh paB-
HbI, KaK (QYHKIUN), TO OHU PaBHbBI, KaK BbIpaxkenus’! [l BbIparkeHumit
HEKOTOPBIX TUIIOB OTBET MOYKET OBbITH OTPUIATE/IHHDBIM.



I111.3. PaBeHcTBO MHOIrO4JIEHOB
Hampumep, paccMOTpHM BhIpaskenns Tuia a + b - sin?(p) 4 ¢ - cos?(¢p),
I PABEHCTBO BLIPAZKEHUIT OLPEJICINM TaK 7Ke, KaK JIJIsI MHOMOYJICHOB:

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

TOrJIa ¥ TOJBKO TOrJa, KOrJa a; = aq, by = by, ¢1 = ¢o.



I111.3. PaBeHcTBO MHOIrO4JIEHOB
Hampumep, paccMOTpHM BhIpaskenns Tuia a + b - sin?(p) 4 ¢ - cos?(¢p),
I PABEHCTBO BLIPAZKEHUIT OLPEJICINM TaK 7Ke, KaK JIJIsI MHOMOYJICHOB:

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

TOrJIa ¥ TOJBKO TOrJa, KOrJa a; = aq, by = by, ¢1 = ¢o.
B srom ciayuae s pymkuyudl  UMEeT  MECTO  TOXKJIECTBO
sin?() = 1 — cos?(), HO ITH 6bIPAsICENUA HE PABHDL,



I111.3. PaBeHcTBO MHOIrO4JIEHOB
Hampumep, paccMOTpHM BhIpaskenns Tuia a + b - sin?(p) 4 ¢ - cos?(¢p),
I PABEHCTBO BLIPAZKEHUIT OLPEJICINM TaK 7Ke, KaK JIJIsI MHOMOYJICHOB:

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

TOrJIa ¥ TOJBKO TOrJa, KOrJa a; = aq, by = by, ¢1 = ¢o.

B srom ciaywae st pymkuull  MMeeT  MeCTO  TOXKJECTBO
sin?() = 1 — cos?(), HO ITH 6bIPAsICENUA HE PABHDL,

as mHo20uneHO8 IO, 00HAKO, HE MaK: MHO204AEHDL
cosenadarom, Kax yHxuuu moada u MoaAbko moada, Ko20a
OHU PABHDBL, KAK BBLPAHCEHUSL.



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1. Mnozourenw, f(x) u g(x) pasnv moeda u mosvko moeda,

Ko20a mootcdecmeenno pasuol pyrrxuuy f u g, sadasaemvie IMUMU MHO-
20MNCHAMU.

CJIMIIIKOM MHOT'O CJIOB...



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

Bor reneps xoporio!



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

3amMmedanme. OTMeTHM, UTO 3JIeCh pedb UJeT HE O PABCHCTBE 3HAYE-
HUIA MHOIOYJIEHOB Ha, HEKOTOPOM 3JIEMEHTE T, & O paBeHCTBE MHOTOYJIe-
HOB «B II€JIOM», TO €CTh, IIPU «QHAJTUTUICCKOM I10/IX0JI€», TOXKJICCTBEHHOM

pasencTBe. Uubmvn ciioBamu, pasenctso f(x) = g() 10/2KHO UMETH Me-
cro Jigist Jiioboro x u3z K: f(x) = g(x).



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

JlokazaTeabcTBO. HeoOxonmMocTh B 9TOM KPpUTEpUHM OYEBHIHA, J10-
KayKeM JOCTATOIHOCTD.



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

JokazaTeabcTBO. OTKa3aBIINCL OT TPeOOBAHUS, UTO 1M, N — CTeIe-
HU COOTBETCTBYIOMINX MHOTOWIEHOB, MOXKHO CIUTATD, 9TO M = N (11014~
rast, 9TO Bce «HeocTaoImey KoadduimenTs! a; unin b; pasab 0). [Tycrs

flx) = g(x).



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

JokazaTeabcTBO. OTKa3aBIINCL OT TPeOOBAHUS, UTO 1M, N — CTeIe-
HU COOTBETCTBYIOMINX MHOTOWIEHOB, MOXKHO CIUTATD, 9TO M = N (11014~
rast, 9TO Bce «HeocTaoImey KoadduimenTs! a; unin b; pasab 0). [Tycrs
f(z) = g(z). Paccmorpum MHOTOUIEH

h(z) = f(x) — g(x) = (ag — by) + (a1 — by) -z + ... + (a, — by) - 2"



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

JlokazaTeabCTBO.
h(z) = f(x) — g(x) = (ap — by) + (a1 — b1) -z + ... + (a, — by) - 2".

Tak xak f(x) u g(x) ToxkmecrBento pashbl, T0 h(x) = 0 jjist J1r0b0TO .
[ h(0) =0,
h(1) =0

Y

[TosTomy <




I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

flx) =g(z) & flx) = g(z).
JloKa3aTeabCTBO.
h(z) = f(x) —g(x) = (ag —by) + (a1 — b1) -z + ...+ (a, — by) - 2"
( h(0) =0, Yo ao — by
q A1) =0, OTKY/Ia ¥MEEM, UTO CTOJIOeI] 0 I eCTh
| ) =0, ) \m-b,
(o =0,
pererte OCITY 4 Yo+ 1l+...+y,-1 =0,
\ Yo+yr-n+...+y, - n"=0.




I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

JokazareabcTBO. Brrauciienne onpegeanTesist MaTPUIbl KOO PUIU-

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

€HTOB 9TOIl CUCTEMbl YpaBHEHUII CBOJIUTCS K BbI-
1 nn?...n"

YUCIEHNUIO TaK Ha3bIBAEMOI'0 OIpe/ie/inTesiss BanjepMoria, KOTOpblil
JacTO BCTPEUAETCsl B PA3/IMYHbBIX 00JIaCTAX aaredphl.



I11.4. Kpurepnii paBeHCTBa MHOIO4JI€HOB

Teopema 1.

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

JokazareabcTBO. Brrauciienne onpegeanTesist MaTPUIbl KOO PUIU-

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

€HTOB 9TOIl CUCTEMbl YpaBHEHUII CBOJIUTCS K BbI-
1 nn?...n"

YUCJIEHUIO TaK Ha3bIBAEMOIO orpejeanTesis BarjiepMornjia, KOTophlii
JaCcTO BCTPEYAETCs B PA3JIMUIHBIX 00/1acTIX ajreOpbl. MoxKHO 1mokasarh,
9TO OH OT/IMYeH OT Hyad. 3HaduT, 3Ta OCJIY nMmeer eInHCTBEHHOE Pe-
ImeHue — HyJIeBoe, To ecThb ag = by, ..., a, = b,, 9T0 1 TpedoBaIOCH IO-
Kaz3aTh.



II1.5. Onepanmun ajaredpbl MHOTOYJIEHOB

Ciaoxkenue:

flx)+g(x)=(ap+ar-x+...+ap-2")+(bop+b-x+...+b,-2") =



II1.5. Onepanmun ajaredpbl MHOTOYJIEHOB
CioxkeHue:
f@)+g(z)=(ap+ar-z+...4a,-2")+(bg+by-x+...+b,-2") =
= (ag+bo) + (a1 +b1) -+ ...+ (a, +by) - 2",

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



II1.5. Onepanmun ajaredpbl MHOTOYJIEHOB
CioxkeHue:
f@)+g(z)=(ap+ar-z+...4a,-2")+(bg+by-x+...+b,-2") =
= (ag+bo) + (a1 +b1) -+ ...+ (a, +by) - 2",

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

YMHOXKEHNEe Ha dJIeMeHT )\ u3 K:

Aflz)=A-(ap+a-x+...4a, -2") =



II1.5. Onepanmun ajaredpbl MHOTOYJIEHOB
Canoxkenne:
flx)+g(x)=(ap+ar-x+...+ap-2")+(bop+b-x+...+b,-2") =
= (ap+by) + (a1 +b1) - x+ ...+ (a, +b,) - 2",
3J1eCh M — MaKCUMyM cTernereil Maorouienos f(x) u g(x).
YMHO2KeHUEe Ha dJIeMeHT \ u3 K
Aflz)=A-(ap+a-x+...4a, -2") =
=N-ag)+A-a)-x+...+(A-a,) - x"



II1.5. Onepanmun ajaredpbl MHOTOYJIEHOB
CioxeHnne:
flx)+g(x)=(ap+ar-z+...+an - x")+(bg+by-z+...4+b,-2") =
=(ag+by)+ (a1 +b1)-x+ ...+ (ap +b) - 2",
3/1eCh N — MaKCUMyM cTeleHeill MHOTOUIeHOB f(x) n g(x).
YMHOXKEeHUe Ha 3JiIeMeHT )\ u3 K
A flz)=A-(ap+a1-2+...4a,-2") =
=X-a)+A-a)-z+...+(A-a,) 2"
IIpousBeseHne MHOTO4JIEHOB :

(3o () 5 (350

s=0 k=0 \s+t=Fk



II1.5. Onepanmun ajaredpbl MHOTOYJIEHOB
Canoxkenne:
flx)+g(x)=(ap+ar-x+...4a,-2")+(bg+b-x+...+b,-2") =
= (ag+bo) + (a1 +b1) -z + ...+ (a,+b,) - 2",
3/IeCh N — MAKCHMyM cTeleHeil MuorowieHoB f(x) u g(x).
YMHO2KeHEe Ha dJIeMeHT \ u3 K
A flx)=A-(ap+a-x+...4a, -2") =
=N-ag)+A-a) - x+...+(A-a,) - x"

HpOI/I3BeﬂeHI/Ie MHOI'OY9JI€EHOB :

n m m+n k
(Z a5x3> - (Z btxt> = Z < g - bk5> T
5=0 t=0 k=0 \ s=0



II1.6. CBoiicTBa HEKOTOPBIX OIlepaluii ajredpbl MHO-
rOY1JIEHOB

L f(z) +g(z) = g(z) + f(2);
2. f(x) + (g(z) + h(z)) = (f(x) + g(x)) + h(z);
3. f(z)+0(x) = f(z), rae O(x) = 0z".

4 f(@) + (= f(@) = 0(z), e (—f(x) = = ) apa™ =Y (—ay)a™



II1.6. CBoiicTBa HEKOTOPBIX OIlepaluii ajredpbl MHO-
rOY1JIEHOB

L f(z) +g(z) = g(z) + f(2);
2. f(x) + (g(z) + h(z)) = (f(x) + g(x)) + h(z);
3. f(z)+0(x) = f(z), rae O(x) = 0z".

4 f(@) + (= f(@) = 0(z), e (—f(x) = = ) apa™ =Y (—ay)a™

5. A(f(x) + g(x)) = AMf(x) + Ag(w);
6. (A +pu) f(z) = Af(x) + pf();



II1.6. CBoiicTBa HEKOTOPBIX OIlepaluii ajredpbl MHO-
rOY1JIEHOB

L f(z) +g(z) = g(z) + f(2);
2. f(x) + (g(z) + h(z)) = (f(x) + g(x)) + h(z);
3. f(z)+0(x) = f(z), rae O(x) = 0z".

4 f@) + (= f(2) = 0(x), e (= f(2)) = = Y ama™ =) (—ap)z™;
5. A(f(x) +g(z)) = Af(x) + Ag(x)

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

7. (M) flz) = A(pf(x))

8.1 f(z) = flz)



II1.6. CBoiicTBa HEKOTOPBIX OIlepaluii ajredpbl MHO-
rOY1JIEHOB

I/ITaK7 MbI 1TIOJIYYIWJIX MHOZKECTBO MHOI'OYJIEHOB C OIIpE€ACJICHHBIMU Ha
HEM OlI€pallnAMMN CJIOZKEHN A, YMHOZKEHNS 1 YMHOXKEHNS Ha CKaJIADP.

1. Onepanust «+» KOMMYTATUBHA, ACCOIMATUBHA, C HYJIEBBIM U
[MTPOTUBOIIOJIOZKHBIMU dJIEMEHTaMM JIJ1¢1 JHO6OFO MHOI'OYJICHA.



II1.6. CBoiicTBa HEKOTOPBIX OIlepaluii ajredpbl MHO-
rOY1JIEHOB

I/IT&K, MbI 1TIOJIYYIWJIX MHOZKECTBO MHOI'OYJIEHOB C OIIpE€ACJICHHBIMU Ha
HEM Oll€palludMMn CJIOZKCHNA, YMHOXKCHNA 1 YMHOXKCHNA Ha CKaJIAP.

1. Onepanust «+» KOMMYTATUBHA, ACCOIMATUBHA, C HYJIEBBIM U
[MTPOTUBOIIOJIOZKHBIMU dJIEMEHTaMM JIJ1¢1 JHO6OFO MHOI'OYJICHA.

2. Onepanus «-» KOMMYTATUBHA, ACCOMNATIBHA, C €JIMHUIHbIM JIe-
MCHTOM.



II1.6. CBoiicTBa HEKOTOPBIX OIlepaluii ajredpbl MHO-
rOY1JIEHOB

I/IT&K7 MbI 1TIOJIYYIWJIX MHOZKECTBO MHOI'OYJIEHOB C OIIpE€ACJICHHBIMU Ha
HEM Oll€palludMMn CJIOZKCHNA, YMHOXKCHNA 1 YMHOXKCHNA Ha CKaJIAP.

1. Onepanust «+» KOMMYTATUBHA, ACCOIMATUBHA, C HYJIEBBIM U
[MTPOTUBOIIOJIOZKHBIMU dJIEMEHTaMM JIJ1¢1 JHO6OFO MHOI'OYJICHA.

2. Onepanus «-» KOMMYTATUBHA, ACCOMNATIBHA, C €JIMHUIHbIM JIe-
MCHTOM.

3. Bepen 3akon jiucTpubyTHBHOCTH:

f(x) - (g(z) + hx)) = fx) - g(x) + f(x) - hz).



I11.7. JInHeliHOe TpOCTPAHCTBO MHOI'OYJIEHOB

3 sTux cBoiicTs cJaeayeT, 4To, MHOzKECTBO MHOI'OYJICHOB ZABJIACTCH JIli-
HENHBIM [IPOCTPaHCTBOM Ha/J I10JIEM K OTHOCUTEJIBHO O6bl‘IHbIX OolIe-
paIlI/Iﬁ CJIOZKEHHMs MHOI'OYJICHOB M YMHOXKEHHWA MHOI'OYJIEHaA Ha 9JIEMEHT

n3 K.



I11.7. JInHeliHOe TpOCTPAHCTBO MHOI'OYJIEHOB

I/IS 9TUX CBOIICTB cJaeayeT, 4To, MHOzKECTBO MHOI'OYJICHOB ZABJIACTCH JIli-
HENHBIM [IPOCTPaHCTBOM HaJ I1OJIEeM K OTHOCUTEJIBHO O6bl‘IHbIX Oliepa-
HI/Iﬁ CJIOZKEHHN MHOI'OYJIEHOB N YMHOZzKEHHNA MHOI'OYJIEHa Ha 3JIEMEHT U3
K. Ormernm, 9to mpu ajrebpantdeckoM Moxoje (TO ecTh KOrja MHO-
rodJieH — 39TO IIPOCTO Bblpa)KeHI/Ie)7 COOTBETCTBYIOIINE COOTHOIICHUAI,
3auKCHpoBaHHbIE B aKCHOMaX JIMHEHHOTO MPOCTPaHCTBa, CIEIYIOT W3
Olpesie/IeHNsl COOTBETCTBYIOIIMX Ollepallnil.



I11.7. JInHeliHOe TpOCTPAHCTBO MHOI'OYJIEHOB

13 9Tux CBOWCTB CJIeIyeT, 4TO, MHOXKECTBO MHOT'OUYJICHOB SBJISICTCS /111~
HEHHBIM [TPOCTPAHCTBOM HaJ 110oJieM K OTHOCHTETIbHO OOBIUHBIX Ollepa-
U C/I0ZKEeHUsT MHOI'OYJIEHOB M YMHOYKEHHUsI MHOI'OYJIEHA, Ha SJIeMEHT 13
K. Ormernm, 9to mpu ajrebpantdeckoM Moxoje (TO ecTh KOrja MHO-
FOYJIEH — 9TO MPOCTO BBIPAYKEHHE), COOTBETCTBYIOIINE COOTHOIIEHNUSI,
3apUKCUPOBAHHbIE B aKCHOMAaX JIMHEHHOI'O MPOCTPAHCTBA, CJIEIYIOT U3
Olpe/JIe/IeHIs] COOTBETCTBYIOIIMX OlEPAIMii.

OueBKIHO, YTO JIJIA JIIOOOIO HEOTPUIIATE/ILHOIO 11€JI0I0 YUCIa 1M, MHO-
YKeCTBO MHOI'OYJIEHOB CTEIIEHU He BBIIIE M ABJISIeTCSI MOIIPOCTPAHCTBOM
paszMepHoCTH M + 1 B OECKOHEUHOMEPHOM JIMHEITHOM IIPOCTPAHCTBE BCEX
MHOI'OYJIEHOB ¢ Ko dunnmentamu n3 K.



I11.7. JInHeliHOe TpOCTPAHCTBO MHOI'OYJIEHOB

I3 911X cBOMCTB criejryer, 4TO, MHOYKECTBO MHOTOUYJIEHOB SBJIAETCS J111-
HEHMHBIM TDOCTPAHCTBOM HaJl 1T0J1eM K OTHOCHTE/TBHO OOBIYHBIX Ollepa-
Ui CJIOYKEHUsT MHOTOYJIEHOB M YMHOYKCHHS MHOIOYJICHA Ha 9JEMEHT U3
K. Ormernm, 9to mpu ajrebpantdeckoM Moxoje (TO ecTh KOrja MHO-
FOYJIEH — 9TO MPOCTO BBIPAYKEHHE), COOTBETCTBYIOIINE COOTHOIIEHNUSI,
3auKCHpoBaHHbIE B aKCHOMaX JIMHEHHOTO MPOCTPaHCTBa, CIEIYIOT W3
Ollpe/jie/IeHNsT COOTBETCTBYIONINX OIE€PAITHii.

OueBKIHO, YTO JIJIA JIIOOOIO HEOTPUIIATE/ILHOIO 11€JI0I0 YUCIa 1M, MHO-
YKECTBO MHOTI'OYJIEHOB CTEIIEHN He BBIIIE M SABJISETCs TOANPOCTPAHCTBOM
pasMepHOCTH M + 1 B OeCKOHETHOMEPHOM JIMHEHHOM MPOCTPAHCTBE BCEX
MHOI'04JIeHOB ¢ Koadpdunumenramu n3 K. [ToaToMmy Bce pe3ynbTaThl, OJY-
YeHHbIe HAMU JIJIA TPOU3BOIBHBIX JIMTHEHHBIX TTPOCTPAHCTB, CIIPABEIITIBLI
1 JIJIg IPOCTPAHCTBA MHOTOUYJIEHOB.



I11.8. Koabmo MHOTO4YJIEHOB

MHo>XKecTBO BCeX MHOTOYJIEHOB ag + G1 + T + ...+ ap - £ OT IlepeMeH-
Hoit @ naj nosiem K obosnauaercst depes K|z|. Haumbosiee BaxkHbIME
B 9TOM KypCe SABJIAIOTCA MHOTOWJICHBI HAJ[ TTOJIEM JIeHCTBUTETHHBIX -
cesl M HaJl MOJIeM KOMILIEKCHBIX 9HCeJT, TO eCTh MHOrouaeHbl n3 Rlz| n
Clx]. YuurbiBasi cBoficTBa Orepalnii MHOYKECTBA MHOTOUIEHOB, MOXKHO
OTMETHTD UTO JIJIsA JI000r0 1mosist K MHOXKeCTBO MHOTOWIeHOB K ] sBi1st-
eTCst KOJIBIIOM OTHOCHTEBHO ONEPAIUil CYMMUPOSANUA MHOLOUAECHOE T
YMHONACEHUA MHO2OUALHOS, TOTHEE ACCOUUAMUBHBIM KONDUOM.



I11.8. Koabmo MHOTO4YJIEHOB
BOBHI/IKaeT eCcTeCTBEeHHbI BOIIPOC: ABJIACTCA JIM KOJIBIIO MHOI'OYJICHOB
rnoJjieM?



I11.8. Koabmo MHOTO4YJIEHOB

BOBHI/IKaGT eCcTeCTBEeHHbI BOIIPOC: ABJIACTCA JIM KOJIBIIO MHOI'OYJICHOB
rnoJjieM?

g oTBeTa Ha 9TOT BOIPOC OCTAIOCH BBISICHUTDL, CYHIECTBYET JI 00-
paTHbIﬁ «I1I0 YMHOZKEHUIO» 9JIEMEHT IJI1e JHO6OFO MHOI'OYJIECHAa.

[Tycts g(x) — obOpaTHBI <10 YMHOXKEHUIO» 9JIEMEHT K MHOTOWJICHY
f(z) crenenu, 6osprmeii 0.



I11.8. Koabmo MHOTO4YJIEHOB

BOBHI/IKaGT eCTeCTBEeHHbII BOIIPOC: ABJIACTCA JIM KOJIBIIO MHOI'OYJICHOB
rnoJjieM?

g oTBeTa Ha 9TOT BOIPOC OCTAIOCH BBISICHUTDL, CYHIECTBYET JI 00-
paTHbIﬁ «I1I0 YMHOZKEHUIO» 9JIEMEHT IJI1e JHO6OFO MHOI'OYJIECHAa.

[Tycts g(x) — obOpaTHBI <10 YMHOXKEHUIO» 9JIEMEHT K MHOTOWJICHY
f(z) crenenu, 6ompieii 0. Torga f(x) - g(z) = 1.



I11.8. Koabmo MHOTO4YJIEHOB

BosHukaer ecTecTBeHHDII BOIIPOC: SABJISIETCSI JIM KOJIBIIO MHOTOUJIEHOB
rmoJjiem?

Jl1s1 oTBeTa Ha STOT BONPOC OCTAJIOCH BBIICHUTH, CYIIECTBYET JI 00-
PaTHBIN «II0 YMHOKEHIIO» 3JIEMEHT JIJIs1 JIF000r0 MHOTOUJIEHA.

[Tycts g(x) — obOpaTHBI <10 YMHOXKEHUIO» 9JIEMEHT K MHOTOWJICHY
f(z) crenenu, 6ompieii 0. Torga f(x) - g(z) = 1.

B JseBoit wacTm paBeHCTBa CTOMT MHOIOYJIEH HEHYJIEBOI CTeleHH, a
clipaBa — HYJIEBOIL.



I11.8. Koabmo MHOTO4YJIEHOB

BosHukaer ecTecTBeHHDII BOIIPOC: SABJISIETCSI JIM KOJIBIIO MHOTOUJIEHOB
rmoJjiem?

Jl1s1 oTBeTa Ha STOT BONPOC OCTAJIOCH BBIICHUTH, CYIIECTBYET JI 00-
PaTHBIN «II0 YMHOKEHIIO» 3JIEMEHT JIJIs1 JIF000r0 MHOTOUJIEHA.

[Tycts g(x) — obOpaTHBI <10 YMHOXKEHUIO» 9JIEMEHT K MHOTOWJICHY
f(z) crenenu, 6ompieii 0. Torga f(x) - g(z) = 1.

B JseBoit wacTm paBeHCTBa CTOMT MHOIOYJIEH HEHYJIEBOI CTeleHH, a
clipaBa — HYJIEBOIL.

[Tosrydennoe npoTUBOpeUNe IOKA3BIBAET, YTO KOJIBIIO MHOTOWIEHOB 10~

JIeM [He gBJIgEeTCd |.




IV. JleamMocTh MHOIOYJIEHOB

Muorouien gBsgeTCd BbIpayKeHUeM, IMPEJICTABIAIONIIM COOON CyMMYy
HEKOTOPbIX CJjlal'a€MbIX. ECTGCTBGHHO7 qTO HEPEAKO BOZHUKAET HeO6XO,ZLI/I-
MOCTb B IIpeACTaBJICHNN MHOI'OYJIEHA B BU/JAC ITPOU3BECICHIA.



IV. JleamMocTh MHOIOYJIEHOB

MHorouieH sBjsieTcs: BbIparKeHUeM, IIPeJICTABIAIONIIM CODOIH CyMMYy
HEKOTOPbIX CJjlal'a€MbIX. ECTGCTBGHHO7 qTO HEPEAKO BOZHUKAET HeO6XO,ZLI/I-
MOCTDb B IIPeJICTABIEHUN MHOIOUIEHA B BUJIE IPOU3BEICHIUSI.

Nrak, ogny u3 1meneil JajbHEHRIIEro MCcjiegl0BaHus MOXKHO OBLIO ObI
chopMy/INPOBATDH CJIEIYIONIUM 00PA3OM.

Henw 1. IIpedcmasums mroz20urer 6 sude npoussedenis MHO20UAECHOG.



IV. JleamMocTh MHOIOYJIEHOB

Hens 1. IIpedcmasums mrozouner 6 sude npoudsedens MHO204AEHOE.
OJiHaKO, B 9TOM IIOCTAHOBKE 11€/1b 1 MOYXKeT ObITb JOCTUIHYTa TPUBU-
aJILHBIM 00pa30M:



IV. JleamMocTh MHOIOYJIEHOB

Henw 1. [Ipedcmasums mnozounen 6 6ude npoussedenus MHo204%AEHOB.
OJiHAKO, B 9TOi 1OCTAHOBKE 11e/1b | MOXKeT OBbITh JOCTUIHYTA TPUBH-
0
T
aabibiM obpasoM: f(x) =2 f(x) = 5 (2f(x)) = .... CinegoBare/ib-

HO, 3aJlada TpeOyeT yTOUHEHUS .



IV. JleamMocTh MHOIOYJIEHOB

Henw 1. IIpedcmasumo mrozouier 6 6ude npoussederii MHo204AEHOS.
OJiHAKO, B 9TOi 1OCTAHOBKE 11e/1b | MOXKeT OBbITh JOCTUIHYTA TPUBH-
0
T
aabibiM obpasoM: f(x) =2 f(x) = 5 (2f(x)) = .... CinegoBare/ib-
HO, 3aJlaua Tpebyer yTouHeHus. Hanbosiee ecTeCcTBEHHbBIM sIBJISIETCST TPe-
OoBaHUe, YTOOBI



IV. JleamMocTh MHOIOYJIEHOB

Henp 1. I[Ipedcmasums mHoz2ounen 8 6ude NPou3sedeHUs MHO20UAEHOS.

OJiHaKO, B 9TOM IIOCTAHOBKE 11€/1b 1 MOYXKeT ObITb JOCTUIHYTa TPUBU-
0

T
albHbM obpasom: f(x) =20 f(z) = 5 (2f(x)) = .... CnemoBaresb-
HO, 3ajia4a Tpebyer yrounenus. Haubosiee ecreCTBEHHBIM ABJIAETCSA Tpe-
boBaHme, YTOOBI HU OJIMH U3 MHOXKHUTe el He nme crernenb (.



IV. JleamMocTh MHOIOYJIEHOB

Henp 1. I[Ipedcmasums mHoz2ounen 8 6ude NPou3sedeHUs MHO20UAEHOS.

OJiHaKO, B 9TOM IIOCTAHOBKE 11€/1b 1 MOYXKeT ObITb JOCTUIHYTa TPUBU-
0

aabibiM obpasoM: f(x) =2 f(x) = % - (2f(x)) = .... CnenoBareyb-
HO, 3aJlada TpedyeT yTouHeHus. Hamnbosiee ecTecTBEHHBIM ABJISETCS TPe-
boBaHme, YTOObI HU OJIMH M3 MHOXKHUTeJeil He nmes creredb (. CrerneHb
POU3BE/ICHUST MHOIOUJICHOB paBHA CyMME CTelleHell COMHOXKUTEJIEH, 110~
9TOMY II0CJIe/IHEeE YCI0BUE PABHOCHIBHO TPEOOBAHMIO, YTOOBI



IV. JleamMocTh MHOIOYJIEHOB

Henp 1. I[Ipedcmasums mHoz2ounen 8 6ude NPou3sedeHUs MHO20UAEHOS.

OJiHaKO, B 9TOM IIOCTAHOBKE 11€/1b 1 MOYXKeT ObITb JOCTUIHYTa TPUBU-
0

aabibiM obpasoM: f(x) =2 f(x) = % - (2f(x)) = .... CnenoBareyb-
HO, 3aJlaua Tpebyer yTouHeHus. Hanbosiee ecTeCcTBEHHbBIM sIBJISIETCST TPe-
boBanue, 9TOOBI HU OJUH U3 MHOKHTesel He umes crenedb (. Crenenb
IPOU3BEIEHNsT MHOTOU/JIEHOB PABHA CyMMe CTeleHeli COMHOKUTE e, o-
9TOMY TIOCJIE/HEE YCIOBHE PABHOCHIBLHO TPeOOBAHUIO, UTOOBI CTEleHHU
KazKJIOr0 U3 COMHOYKUTE e ObLIM MEHbIIIe CTeleHN TPON3BEICHNS.



IV. JleamMocTh MHOIOYJIEHOB

Henp 1. I[Ipedcmasums mHoz2ounen 8 6ude NPou3sedeHUs MHO20UAEHOS.

OJiHaKO, B 9TOM IIOCTAHOBKE 11€/1b 1 MOYXKeT ObITb JOCTUIHYTa TPUBU-
0

aabibiM obpasoM: f(x) =2 f(x) = % - (2f(x)) = .... CnenoBareyb-
HO, 3aJlaua Tpebyer yTouHeHus. Hanbosiee ecTeCcTBEHHbBIM sIBJISIETCST TPe-
boBanue, 9TOOBI HU OJUH U3 MHOKHTesel He umes crenedb (. Crenenb
IPOU3BEIEHNsT MHOTOU/JIEHOB PABHA CyMMe CTeleHeli COMHOKUTE e, o-
9TOMY TIOCJIE/HEE YCIOBHE PABHOCHIBLHO TPeOOBAHUIO, UTOOBI CTEleHHU
KazKJIOr0 U3 COMHOYKUTE e ObLIM MEHbIIIe CTeleHN TPON3BEICHNS.

CrietoBaTeIbHO, 11e/1b 1 MOYKHO YTOUHUTD, HAIIPUMED, CJIETYIOMINM 06-
pa30M.



IV. JleamMocTh MHOIOYJIEHOB

Henp 2. IIpedcmasumsv mHoz20usen 6 8ude NPoudsedenus MHO204AEHOB
MEHDULET, CMEneH.



IV.1. Aaropurm EBkimaa

Henp 2. IIpedcmasumsv mHoz20usen 6 8ude NPoudsedenus MHO204AEHOB
MeEHbWET cmeneru.

B nouckax myTeil JOCTIKEHUS 11e/11 2 HanboJjiee TepCIIeKTUBHBIM IIPE/I-
CTaBJIAETCS IpUMeHEHNe CTPATEernn MoucKa aHaJIOT M.



IV.1. Aaropurm EBkimaa

Henp 2. IIpedcmasumsv mHoz20usen 6 8ude NPoudsedenus MHO204AEHOB
MEHBULET, CMENneH.

B nouckax myTeil JOCTIKEHUS 11e/11 2 HanboJjiee TepCIIeKTUBHBIM IIPE/I-
CTaBJsIeTCd MPUMEHEHHEe cTpaTerumn oucka amnajoruu. Mpoorowien
ecTh JIMHeHasT KOMOMHAaIMsSI CTelleHeil HeKOoTopoil mnepemeHHoil. [Ipe-
cTaBJIcHIE «00beKTa» B BUJE JIMHEHHON KOMOMHAIIMM CTeIleHeil BCTpe-
yaeTcsl, HallpuMep, [IPHU HO3UIMOHHON 3amucy dncia. CKaxkeM, B 3allicu
qucsia 928 NUQPbl paccMaTPUBAIOTCsST KAK CUMBOJIBI.



IV.1. Aaropurm EBkimaa

Henp 2. IIpedcmasumsv mHoz20usen 6 8ude NPoudsedenus MHO204AEHOB
MEHBULET, CMENneH.

B nouckax myTeil JOCTIKEHUS 11e/11 2 HanboJjiee TepCIIeKTUBHBIM IIPE/I-
CTaBJIAETCS TpUMeHeHne cTpaTeruu Ioncka aHaJjioruu. Muorodien
ecTh JIMHeiHasg KOMOMHAIMs cTerneHeil HeKoTOpoil mepemenHoit. Ilpen-
cTaBJIcHIE «00beKTa» B BUJE JIMHEHHON KOMOMHAIIMM CTeIleHeil BCTpe-
JaeTcd, HallpUMep, IPU HO3UIMOHHON 3amucu ducia. CKarkem, B 3alll-
cu 4dncsaa H28 mudpbl paccMaTPUBAIOTCs KaK CUMBOJIBL. HalloMHUM, 9TO
mudpa — 9To OYKBa, CUMBOIIL.



IV.1. Aaropurm EBkimaa

Henp 2. IIpedcmasumsv mHoz20usen 6 8ude NPoudsedenus MHO204AEHOB
MEHBULET, CMENneH.

B nouckax myTeil JOCTIKEHUS 11e/11 2 HanboJjiee TepCIIeKTUBHBIM IIPE/I-
CTaBJsIeTCd MPUMEHEHHEe cTpaTerumn oucka amnajoruu. Mpoorowien
ecTh JIMHeHasT KOMOMHAaIMsSI CTelleHeil HeKOoTopoil mnepemeHHoil. [Ipe-
cTaBJIcHIE «00beKTa» B BUJE JIMHEHHON KOMOMHAIIMM CTeIleHeil BCTpe-
yaeTcsl, HaIlpuMep, NP HO3UIMOHHON 3ammcu duciia. CkaxkeMm, B 3alld-
cu 4dncsaa H28 mudpbl paccMaTPUBAIOTCs KaK CUMBOJIBL. HalloMHUM, 9TO
mudpa — 9T0 OYKBa, CUMBOJ. [Kar<10il midpe «110 yMOJTIaHio» COIo-
CTaBJIACTCA OJIHO3HAYHOE YUC/IO.



IV.1. Aaropurm EBkimaa
Ecim MBI IpUMEHHMM CTpaTeruid CMeHblI poJieii W Ipuopure-
TOB, W IOCTaBUM 3aJlauy HpejcTaB/ieHus 4Yucaa 928 ¢ IIOMOIIbIO Yu-

ces1, obo3HavdaeMbIx ImdpamMu 5, 2 u & TO MOJYIUM BbIparkeHne
H28 =



IV.1. Aaropurm EBkimaa
Ecim MBI IpUMEHHMM CTpaTeruid CMeHblI poJieii W Ipuopure-
TOB, W IOCTaBUM 3aJlauy HpejcTaB/ieHus 4Yucaa 928 ¢ IIOMOIIbIO Yu-

ces1, obo3HavdaeMbIx ImdpamMu 5, 2 u & TO MOJYIUM BbIparkeHne
528 =5+ 10% +



IV.1. Aaropurm EBkimaa
Ecim MBI IpUMEHHMM CTpaTeruid CMeHblI poJieii W Ipuopure-
TOB, W IOCTaBUM 3aJlauy HpejcTaB/ieHus 4Yucaa 928 ¢ IIOMOIIbIO Yu-

ces1, obo3HavdaeMbIx ImdpamMu 5, 2 u & TO MOJYIUM BbIparkeHne
528 =5-10°+2-10+



IV.1. Aaropurm EBkimaa
Ecim MBI IpUMEHHMM CTpaTeruid CMeHblI poJieii W Ipuopure-
TOB, W IOCTaBUM 3aJlauy HpejcTaB/ieHus 4Yucaa 928 ¢ IIOMOIIbIO Yu-

ces1, obo3HavdaeMbIx ImdpamMu 5, 2 u & TO MOJYIUM BbIparkeHne
528 =510 +2-10 + 8.



IV.1. Aaropurm EBkimaa

Ecau MBI IpuUMeHMM CTPATernio CMEHBI PoJieii W IpHuopuTe-
TOB, W IOCTaBUM 3aJlauy HpejcTaB/ieHus 4Yucaa 928 ¢ IIOMOIIbIO Yu-
ces1, obo3HavdaeMbIx ImdpamMu 5, 2 u & TO MOJYIUM BbIparkeHne
528 =5-10°+2-10+38.

BoiparkeHne B 1IpaBoil 4acTH MOXKHO pacCMaTpUBaTh KaK 3HAUYEHHE
MHOrouseHa b5a? + 2z + 8 upu o =



IV.1. Aaropurm EBkimaa

Ecau MBI IpuUMeHMM CTPATernio CMEHBI PoJieii W IpHuopuTe-
TOB, W IOCTaBUM 3aJlauy HpejcTaB/ieHus 4Yucaa 928 ¢ IIOMOIIbIO Yu-
ces1, obo3HavdaeMbIx ImdpamMu 5, 2 u & TO MOJYIUM BbIparkeHne
528 =510 +2-10 + 8.

BoiparkeHne B 1IpaBoil 4acTH MOXKHO pacCMaTpUBaTh KaK 3HAUYEHHE
MHOTOWIeHa b + 2z + 8 pu x = 10.



IV.1. Aaropurm EBkimaa

Ecau MBI IpuUMeHMM CTPATernio CMEHBI PoJieii W IpHuopuTe-
TOB, W IOCTaBUM 3aJlauy HpejcTaB/ieHus 4Yucaa 928 ¢ IIOMOIIbIO Yu-
ces1, obo3HavdaeMbIx ImdpamMu 5, 2 u & TO MOJYIUM BbIparkeHne
528 =510 +2-10 + 8.

BoiparkeHne B 1IpaBoil 4acTH MOXKHO pacCMaTpUBaTh KaK 3HAUYEHHE
MHOTOWIeHa b + 2z + 8 pu x = 10.

OTa aHaAJIOIUs MEKJIy HATypaabHLIMU YUCIAMU U MHOI'OYJICHAME 1103~
BOJISIET 1I€PEHECTU HEKOTOPhIE II0JIE3HBIE Ollepaliid TeOPUH YUCEe B TEO-
PUIO MHOT'OYJIEHOB. B 9acTHOCTH, MBI IIepeHeceM Ha aJiredOpy MHOIOUJIEHOB
anzopumm Eexauda nenennst oJJHOr0 HATYPaJbHOI'O YUC/IA Ha JIPYTOE.



IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu u3 noas K, ede cmenenv mmozounena g(x) me pasna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu

flx) = p(x) - g(x) +r(z).



IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu u3 nosa K, 2de cmenenv mmozounena g(x) me pasha —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
fx) =p(x) - g(x) +r(z).

HokazareabcTBo. Unykius mo deg(f).

baza nunayknnnm:



IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu us noas K, 2de ecmenenv mmozounena g(x) we pasrna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
f(@) =plx) - g(z) +r(z).

HokazareabcTBo. Unykius mo deg(f).

Baza wunaayknmum: ecin deg(f) < deg(g), TO MOXKHO MOJIOKUTH

plz) =0, r(z) = f(z).



IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu us noas K, 2de ecmenenv mmozounena g(x) we pasrna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
f(@) =plx) - g(z) +r(z).

HokazareabcTBo. Unykius mo deg(f).

Baza wunaayknmum: ecin deg(f) < deg(g), TO MOXKHO MOJIOKUTH
plz) =0, r(z) = f(z).

Hanpumep, nyers f(z) =3 — 4z, g(x) =2 — x — 2% Toraa



IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu us noas K, 2de ecmenenv mmozounena g(x) we pasrna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
f(@) =plx) - g(z) +r(z).

HokazareabcTBo. Unykius mo deg(f).

Baza wunaayknmum: ecin deg(f) < deg(g), TO MOXKHO MOJIOKUTH
plz) =0, r(z) = f(z).

Hanpumep, nyers f(z) =3 — 4z, g(x) =2 — x — 2% Toraa

3—4dr= 0 -(2—33—3:2)+(3—4:1:)



IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu us noas K, 2de ecmenenv mmozounena g(x) we pasrna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
f(@) =plx) - g(z) +r(z).

HokazareabcTBo. Unykius mo deg(f).

Baza wunaayknmum: ecin deg(f) < deg(g), TO MOXKHO MOJIOKUTH
plz) =0, r(z) = f(z).

Hanpumep, nyers f(z) =3 — 4z, g(x) =2 — x — 2% Toraa

3—dr=_0 -\(2—33—3:2)/%—&3—4:52

f(zx) p(z) g?;) r(z)




IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu us noas K, 2de ecmenenv mmozounena g(x) we pasrna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
f(@) =plx) - g(z) +r(z).

HokazareabcTBo. Unykius mo deg(f).

Baza wunaayknmum: ecin deg(f) < deg(g), TO MOXKHO MOJIOKUTH
plx) =0, r(x) = flz).

baza nHIyKImm JoKa3aHa.



IV.2. Teopema o nejieHUU C OCTATKOM

Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu us noas K, 2de ecmenenv mmozounena g(x) we pasrna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
f(@) =plx) - g(z) +r(z).

HokazareabcTBo. Unykius mo deg(f).

Tar waaykmum: nycts deg(f) > deg(g) u Jyist Bcex MHOTOWICHOB
creriern MenbInefi, dem deg(f) yTBep:KjeHUE TeopeMbl CIIPABEJIHBO.
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Teopema goKazaHa.
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Teopema 2. s mobvx deyr mmuozounenos f(x) u g(x) ¢ woapdu-
yuenmamu u3 noas K, ede cmenenv mmozounena g(x) me pasna —oo,
natidymesa makue muozouaens, p(x) u r(x), wmo deg(r) < deg(g) wu
flx) = p(x) - g(x) +r(z).

Paccmorpers npumep?



IV.3. H.O. /. n H.O.K. MHOro4jieHOB

[Ipogoakasa ONCK MMyTell JOCTUKEHUS 11e/I 2, BEpHEMCS K ala/ornn
MeyK 1y MHOTOUIeHaMy u duciamu. OJHIMU 13 OCHOBHBIX Ollepaluil J1jisl
BBEJICHUSI TOHSITHSI «PAIMOHAJIBLIIOe TICI0» B (popMe OOBIKHOBEHHBIX
JIpobeil SABJISIIOTCS ollepallii BbIUKUC/IeHUs HanOOoJILIIIero odimero ie-
suarens (H.O.l.) u nanmenniniero obmero kparunoro (H.O.K.). B
JIAaHHOM pasjiesie Mbl OCYIIIECTBUM I[IE€PEHOC TUX KOHCTPYKINIT B TEOPHIO
MHOT'OYJIEHOB.



IV.4. Teopema o H.O. /1. neauTejada m octaTka OT AeJie-
HUS

Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo

H.O.M. (f(x), 9(x)) = H.O.. (g(z),r(x)).

JloKa3aTebCTBO.
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nos f(x) u g(x) deaum nayero muozouser v(x) u naobopom, ecarut 0b-
wuti deaumenv mnozounrenos r(x) u g(x) deaum navero mmozounen f(x).
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3aTh, 9TO d(x) JICJIUT HATIEJO0 MHOTOWIEH 1'(T).
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f(x) u so-
deg(f(x)).

[Tyctes d(x) — obmmit gesmrens Muorowtenos f(x) u g(x). Hamo jo-
KazaTh, 910 d(x) jesnT Hareno muorouten r(x). Ilepesejem sTu yTBep-
JKJICHUST HA «SI3bIK DABEHCTB U HEPABEHCTB !
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HokazareabctBo. Ecm deg(g(x)) > deg(f(x)), To r(x) =
KasbIBaTh Hevdero. [losromy MoxKkHO cuntarh, uto deg(g(x)) <

F() n o
dogl ().
[Tyctes d(x) — obmmit gesmrens Muorowtenos f(x) u g(x). Hamo jo-

KazaTh, 910 d(x) jesnT Hareno muorouten r(x). Ilepesejem sTu yTBep-
JKJICHUST HA «SI3bIK DABEHCTB U HEPABEHCTB !

f(z) = w(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)).
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f(x) = u(z)d(z) = p(r)g(z) + r(z),
glz) = v(z)d(z),
0 < deg(r(z)) < deg(g(x)) < deg(f(z)).
u(z)d(x) = p(x)g(r) +r(z)
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)+

{f@)%@ﬂ@ p(x)g(x) +r(z),

g(z) = v(x)d(z)
0 < deg(r(z)) < deg(g(z)) < deg(f(x)).
)d(z) + ()

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

)
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H.O.JI, (f(x), g(x)) = HLO.TT, (g(x), r(x))
HokazarenbctBo. [Iycrs d(z) — obmuit gesures MHOrowIeHOB f(x)
n g(x). Hajo nokasars, aro d(x) jgequT Hale/10 MHOrOWIeH 7 ().
f(x) = u(z)d(z) = p(x)g(z) + r(z),
g(z) = v(x)d(x),
0 < deg(r(z)) < deg(g(z)) < deg(f(z)).
uw(z)d(x) = p(z)v(z)d(x) + r(x), oTky1a

r(z) = u(z)d(r) — plr)v(z)d(z) =



IV.4. Teopema o H.O. /1. neauTejada m octaTka OT AeJie-
HUS

Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo
H.O.JI, (f(x), g(x)) = HLO.TT, (g(x), r(x))
HokazarenbctBo. [Iycrs d(z) — obmuit gesures MHOrowIeHOB f(x)
n g(x). Hamo nokasars, aro d(x) jgequT Hale/n10 MHOrOWIeH 7 ().
{ f(x) = u(z)d(z) = p(x)g(z) + r(z),
g(x) = v(x)d(z),
0 < deg(r(x)) < deg(g
u(z)d(z) = p(z)v(z)d(z)

() < dosl2)
r(z) = u(@)d(z) - pla)o(@)dz) = (u() - pa)v(z)) d(z).
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Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo

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

HokazareabcTBo. SHaunT, eciim d(x) — 00U JIeJIUTEIb MHOTOUTE-
nos f(x) u g(x), To r(x) = (v(:c) —p(ac)v(x)) d(x). DTo o3HATAET, UTO

d(x) jpeut Hales 0 MHOTOUIEH ().
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Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo
H.O.JL. (f(x), g(x)) = HOJL. (g(x), r(x))
HokazareabcTBo. [lycrs Teneps ¢(x) — obuiuii jemmreb MHOTOUIe-
)

HoB ¢g(x) u r(x). Hamo mokasars, urto c¢(x) gemut Hares1o MuEorowieH f(x).
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HUS

Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo
H.O.JL. (f(x), g(x)) = HOJL. (g(x), r(x))

HokazareabcTBo. [lycrs Teneps ¢(x) — obuiuii jemmreb MHOTOUIe-
HoB ¢g(x) u r(x). Hamo mokasars, urto c¢(x) gemut Hares1o MuEorowieH f(x).
[TepeBeieM 9Tu yTBEPKICHUS HA «SI3BIK PABEHCTB U HEPABEHCTBY
[ f(x) = plz)g(x) + r(),

g(x) = alz)c(x),

7“( ) B(x)e(z),
deg(r(x)) < deg(g(x)) < deg(f(x)).
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IV.4. Teopema o H.O. /1. neauTejada m octaTka OT AeJie-
HUS

Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo
H.O.JL. (f(x), g(x)) = HOJL. (g(x), r(x))

HokazareabcTBo. [lycrs Teneps ¢(x) — obuiuii jemmreb MHOTOUIe-
HoB ¢g(x) u r(x). Hamo mokasars, urto c¢(x) gemut Hares1o MuEorowieH f(x).
[TepeBeieM 9Tu yTBEPKICHUS HA «SI3BIK PABEHCTB U HEPABEHCTBY
[ f(x) = p(z)g(x) + r(),

g(x) = alz)e(x),

7“( ) B(x)e(z),
| 0 < deg(r(z)) < deg(g(x)) < deg(f(z)).

<
f (;,;> = plz)g(r) +r(z)

7\
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HUS
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[TepeBeieM 9Tu yTBEPKICHUS HA «SI3BIK PABEHCTB U HEPABEHCTBY
 f(z) = pla)g(@) + ()

g(x) = alz)c(x),

() = B(a)
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IV.4. Teopema o H.O. /1. neauTejada m octaTka OT AeJie-
HUS

Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo
H.O.JL. (f(x), g(x)) = HOJL. (g(x), r(x))

HokazareabcTBo. [lycrs Teneps ¢(x) — obuiuii jemmreb MHOTOUIe-
HoB ¢g(x) u r(x). Hamo mokasars, urto c¢(x) gemut Hares1o MuEorowieH f(x).
[TepeBeieM 9Tu yTBEPKICHUS HA «SI3BIK PABEHCTB U HEPABEHCTBY
 f(z) = pla)g(@) + ()

g(x) = alz)c(x),

() = B(a)
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IV.4. Teopema o H.O. /1. neauTejada m octaTka OT AeJie-
HUS

Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo
H.O. L. (f(), g(z)) = H.O. L. (g(x), (x)).

HokazareabcTBo. [lycrs Teneps ¢(x) — obuiuii jemmreb MHOTOUIe-
HoB ¢g(x) u r(x). Hamo mokasars, urto c¢(x) gemut Hares1o MuEorowieH f(x).
[TepeBeieM 9Tu yTBEPKICHUS HA «SI3BIK PABEHCTB U HEPABEHCTBY
[ f(x) = plz)g(x) + r(),

g(x) = alz)c(x),

7“( ) Bx)e(z),

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

f(fﬂ) = p(r)afz)c(z) + §

7\




IV.4. Teopema o H.O. /1. neauTejada m octaTka OT AeJie-
HUS

Teopema 3. Eeauw  r(x)  —  uenyaesoli  ocmamox  om
denenus  mmoeounena  f(x)  ma  mmozounen  g(x),  mo
H.O.A. (f(z), g(x)) = H.O. . (¢(z),7(z)).

HokazareabcTBo. Wrak, ecim c¢(x) — obIwmit jeure/ib MHOTOUIE-
HoB ¢(x) u r(x), TO

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

CuiestoBaresibio, ¢(x) et nareso muorodtes f(x).

Nrak, jokaszaHo, 9TO BCAKHUi OOIMMIl Jle/uTeib MHOrO4IeHOB f(x)
1 g(x) mesnT HalEJ0 MHOrOUWIeH r(x) 1 HaobOpOT, BesiKuil obmumit jie-
JITEJIb MHOTOUICHOB 1'(x) u g(x) et Hale/g10 MHOrowieH f(x).

Orcrofia CIeyeT 3aK/II0UeHIe TeOPEMBbI.

Paccmorpers npumep?



V. KopHu MHOIO4JIEHOB

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



V. KopHu MHOIO4JIEHOB

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,



V. KopHu MHOIO4JIEHOB

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.



V. KopHu MHOIO4JIEHOB

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.



V. KopHu MHOIO4JIEHOB

Onpenenenune 3. [Tycmv f(x) — mHozousen 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.



V. KopHu MHOIO4JIEHOB

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.



V. KopHu MHOIO4JIEHOB

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!



V.1. Teopema bezy

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...



V.1. Teopema bezy

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!



V.1. Teopema bezy

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

(1).



V.1. Teopema bezy

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

(1).



V.1. Teopema bezy

Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.
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JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.
Ectb 3 criocoba jokazarenbcTBa paBencrBa L = R:
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Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JlokazaTeabcTBO. Heobxodumocmao.
Hajio oKka3aTh paBeHcTBoO.
Ectb 3 criocoba jokazarenbcTBa paBencrBa L = R:
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V.1. Teopema bezy

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).



V.1. Teopema bezy

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;

— METOJ, «OT IIPOTUBHOIOY.

(1).



V.1. Teopema bezy

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.



V.1. Teopema bezy

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

Un="

=

CoracHo TeopeMe O Aej/ieHnm € OCTaTKOM

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

(1).



V.1. Teopema bezy

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)+7r(z),

dea(r(z)) < deg(z —a) =1 deer@) <0 =

(1).



V.1. Teopema bezy

Teopema 4. f(a)=0 < f(x)=(x—a)- p(x) (1).
JlokazaTeabcTBO. Heobxodumocmao.
fla) =0,
{ flw) = 7

CoracHo TeopeMe O Aej/ieHnm € OCTaTKOM

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



V.1. Teopema bezy

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

{f(a>=0,

f@)=(@—a)-pla)+r

CoracHo TeopeMe 0 Aej/ieHnm € OCTaTKOM

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

= deg(r(z)) <0 = r(z)=r € K.



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

{f(a):(),

H2) = (& —a) - pla) +7 = (@7 pla)Fr=0

=

(1).



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

{f(a):(),

H2) = (& —a) - pla) +7 = (@7 pla)Fr=0



V.1. Teopema bezy
Teopema 4. f(a)=0 < f(x)=(r—a)-p(x)
JokazareabcTBO. Heobxodumocmn.
{ fla) =0,
f(@) = (r —a)-plx) +r

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

= (a—a)-pla)+r=0



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

Hoka3zaTeabcTBO. /ocmamourocms 09eBUIHA:

flx)=(r—aplzr) = fla)=

(1).



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

Hoka3zaTeabcTBO. /ocmamourocms 09eBUIHA:

flz)=(z —a)p(x) = fla)=(a—a)- pla)=



V.1. Teopema bezy

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).



V.1. Teopema bezy

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...



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

CaencrBue 1.

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

JloKka3aTeabCTBO.

(1).



V.1. Teopema bezy
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...
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V.1. Teopema bezy
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).



V.1. Teopema bezy
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(x).

(1).



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

CaencrBue 1.

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

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

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

(1).



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

CaencrBue 1.

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

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

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

(1).



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

CaencrBue 1.

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

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

(1).



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

CaencrBue 1.

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

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

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

(1).



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

CaencrBue 1.

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

JloKka3aTeabCTBO.
flx) = (& —a)p(z) = (x —a)(x — b)g(x).
0=f()=(b—a)p(b) = pb)=0.
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CJejicTBHE JIOKA3aHO.

(1).
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V.2. KpaTtHocTb KOpH4

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

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

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

Bo MHOIUX NMpHIOKEHUSIX UCIOIB3YETCs YUCI0 k, 9TO SIBIJIOCH OCHO-
BaHUEM JIJIsT BBEJICHUS CJIEJTYIONIErO MOHSITHS.



V.2. KpaTtHocTb KOpH4

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

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

ede g(x) — makolt MHO2OYUAEH, UMO G NE ABAACMCA €20 KOPHEM.



V.2. KpaTtHocTb KOpH4

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

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

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



V.3. Teopema Buera

TeopeMa 5. FEcau mmozouser ay+ a1z + ...+ ap_12" 1+ 2" pasao-
otcum nad nosem K 6 npoussederue mMHo204AEHO8 NEPGOTE CMENEHU.!
aw+ar+ ... +a "+t =(x—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,
a1 =— (a1 +as+...+a,),

\

Dpancya Buera — dpanmyskuit maremaruk, 1540-1608.
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V.3. Teopema Buera

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

n—j n—j+1

SISI=) Db VIS SEND DRI (N | S

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

Jloka3aTeJabCTBO 9TOIl TeOPEMbI MBI IPUBOJINTL HE OYIEM.



V.4. 1lpobiaema npudbIMKEHHOTI'0 HaXO0XKJeHNs KpaT-
HBIX KOPHEN

[Tpu npub/IM>KeHHBIX BBIYUCICHUSAX KOPHEH MHOT'OYJIEHOB BO3HUKAIOT
TPYJHOCTHU C HAXOXKJICHUEM KPATHBIX KOPHENi.
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|
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—
—
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&
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IPUOINZKEHHOIO 3HAYEHUsT T, K TOYHOMY B3HAHUIO KOpH: (ByHKIUU f
OIPEJIEIAIOT ¢ MOMOIIbIO 3HaueHust f(x;,).
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Y
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[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)%,

b fla)=(z+1)(z—1)3n

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



V.4. 1lpobiaema npudbIMKEHHOTI'0 HaXO0XKJeHNs KpaT-
HBIX KOPHEN
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TPYJIHOCTHU C HAXOXKJIEHNEM KPATHBIX KOPHEI.

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

ku (1,0) rpaduxos GyHKIMit
f(ﬂ? )(33 o 1)27

)= (a+
N SR f(@) = (+ 1) - 1)°
, fl@) = (z+ (@ - 1)
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V.4. 1lpobiaema npudbIMKEHHOTI'0 HaXO0XKJeHNs 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 +

D)z — 1)~

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



V.5. IIpousBo/iHass MHOro4JjieHa
Omnpepnesienne 5. IIpon3BoaHOll MHOro4/ieHa
ag + a1x + asx® + ...+ a,z"

HA308EM MHO20YNEH a; + 2asx + 3asx> + ... +naz” L



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

Teopema 6. Ecau a — xoperv muozounena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
Jloka3aTeJabCTBO.



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

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



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

Teopema 6. Ecau a — 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.



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

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

“q(z), gla) #0.

[To bopmyne nudbdpepennmpoBanns IPOU3BOSHON TPON3BEICHNS

p(z) = (z —a)



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI
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/

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



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

Teopema 6. Ecau a — 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(2) = ((z — a)fq(x)) = k(z — ) g(z) + (2 — @) (z) =



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

Teopema 6. Ecau a — 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
(@) = ((x — a)fq(@)) = k(z — )" 'q(2) + (z — a)fq () =
= (z— )" (kq(z) + (z — a)q(2)) .



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

Teopema 6. Ecau a — 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.
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(@) = ((x — a)fq(@)) = k(z — )" 'q(2) + (z — a)fq () =
= (z— )" (kq(z) + (z — a)q(2)) .

I1 k +(a—a)q 0.
pH 9TOM qij) (Oé_oa)Q(Oé)#



V.6. Teopema 0 KpaTHbIX KOPHAX U IIPOU3BOJIHOI

Teopema 6. Ecau o — xopens muozouaena p(x) xpamuocmu k > 2, mo
Q. ABAAECMCA KOpHeMm €20 npoudsodnot p'(x) xpammocmu (k — 1).
Ioka3zaresibeTBo. [lo onpeiesieHno KpaTHOCTH KOPHSI

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

[Tpu sTom k g(a) + (o — ) ¢’ () # 0. CrreioBaTesibHO, MO ONPE/IC/ICHITO
=

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

noctu (k — 1). Teopema jokasaHa.



V.7. Teopema 06 n36aBjieHIU OT KPaTHbIX KOpHeii

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

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

1) scaxutl koperv mHozouiena p(T) A6AAEMCA KOpHEM MHO204ACHA f(X)

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

mo
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2) ece wopnu mmozounena f(x) umerom kpammocms 1.
Jloka3aTeabCTBO.
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HHokazareabcTBo. [lycth o — KopeHb MHOTOWIEeHA P(T) KpaTHOCTH K.

p(a) = (x — a)fq(x), plr)=(xr—a)"r(@), qa)#0, rla)#0.
p(x) _ (z — a)fq(z) _
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Teopema 7. Ecau p(x) mmozousen 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 MHOTOWIEeHA P(T) KpaTHOCTH K.

p(r) = (z —a)q(z), px)=(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 — a)f~Ir(z))
x— a)qlx B
- (z =) HO. ((x — a)g(x);r(z)
—(r—a) q()

H.O.I. ((z — a)q(z);r(x))’
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Teopema 7. Ecau p(x) mmozousen 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 MHOTOWIEeHA 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(x))

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

= (z—a)-




V.7. Teopema 006 n3daBjieHUU OT KPATHBIX KOPHeEii

Teopema 7. Ecau p(x) mmozousen 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 MHOTOWIEeHA 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(x))

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

= (z—a)-

[Tocko/IbKY 0UeBHJIHO, YTO BCSKUI KOpeHb MHOrowieHa f(x) siBisercs
KOpPHEM 1 Jijist p(T), TO TIepBoe yTBepKieHne TeopeMbl 00 n3baBjieHnn
OT KPATHBIX KOPHeEil J0Ka3aHo.



V.7. Teopema 006 n3daBjieHUU OT KPATHBIX KOPHeEii

Teopema 7. Ecau p(x) mmozousen 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 MHOTOWIEeHA P(T) KpaTHOCTH K.
p(x) = (z —a)'q(z), p'(z)=(z—a)"'r(z), qla)#0, r(a)#0.
p(a) N (o)
H.0. . (p(z); p'(z)) H.O. . ((z — a)q(z);r(z))

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.



V.8. Paznoxxumbie u Hepa3102KUMbIe (HEITPUBOIMMBbIE )
MHOTO'JICHBI

[Touck myTeit pocTmkenus e 2, TpedyeT CenuabHOro TOHATHITHO-
ro ammapara. Ero ocHOBOM SIBJISIETCsT CJIeIyIolee MOHSATHE.

Onpenenenue 6. Muozouren f(x) nazweaemcs Pa3IOKAMBIM Ha0)
norem K uau ipuBoguMbIM Had noaem K, ecau cywecmesyrom maxue
mrozousenvt p(x) u q(x) us Klz], wmo, Bo-nepsbix, deg(p) < deg(f) u
deg(q) < deg(f); Bo-BTOPBIX, f(2) = p(*) - q(x). B npomusnom ciyyae
mHozousen f() nasvieaemcs HEPA3TIOKUMBIM .41 HETIPUBOIAMBIM
nad nosem K.



V.8. Paznoxxumbie u Hepa3102KUMbIe (HEITPUBOIMMBbIE )
MHOTO'JICHBI

[Touck myTeit pocTmkenus e 2, TpedyeT CenuabHOro TOHATHITHO-
ro ammapara. Ero ocHOBOM SIBJISIETCsT CJIeIyIolee MOHSATHE.

Onpenenenue 6. Muozouren f(x) nazweaemcs Pa3IOKAMBIM Ha0)
norem K uau ipuBoguMbIM Had noaem K, ecau cywecmesyrom maxue
mrozousenvt p(x) u q(x) us Klz], wmo, Bo-nepsbix, deg(p) < deg(f) u
deg(q) < deg(f); Bo-BTOPBIX, f(2) = p(*) - q(x). B npomusnom ciyyae
mHozousen f() nasvieaemcs HEPA3TIOKUMBIM .41 HETIPUBOIAMBIM
nad nosem K.

Wubivu ciioBamu, f(x) Hepaziokum HaJl ojieM K Torjia 1 TOJIbKO TO-
rj1a, Koryia paBenctso f(x) = p(x) - q(x), tiae p(x) u ¢(x) — MHOrOMICHDI
¢ kKoabdurmentamu u3 K, BBIOHsIETCsT TOJBKO B cydae deg(p) = 0 win
deg(q) = 0.



V.8. Paznoxxumbie u Hepa3102KUMbIe (HEITPUBOIMMBbIE )
MHOTO'JICHBI

[Touck myTeit pocTmkenus e 2, TpedyeT CenuabHOro TOHATHITHO-

ro amnmapara. EEro ocHoBoIl siBJIsieTcd ciieyroliee MOHITHE.

Onpenenenue 7. Muozounen f(x) Hasvieaemcs BIIOJHE TPUBOIN-
MBIM Had nosem K, ecau

fla) =] @ —an’, (5)

k=1
ede «p € K, [ €N,



V.9. Teopema o MHOro4jeHax, Hepa3J0KMMbIX HaJ R

nu C

Teopema 8. Had noasem deticmsumesrvroll wucen HEPA3AOHCUMDIMU A6~
AAOMCA MOADKO MHO20UAEHDL NEPBOTE CMeneHu U MHO204AeHDL BMOPoTi
cmeneny ¢ ompuyamesvrolM duckpumurnarmom. Had nosem xommnaexc-
HOLT YUCEN HEPASAOHCUMDBIMU ABAANMCA MOALKO MHO20UAECHL NEPBOT
cmenenu. B wacmmuocmu, 210000 mHo20MAeH HAO NOAEM KOMNAECKCHOLT
wuces 6NOAHE NPUBOIUM.

Bbes jnokazaresnncrsa.

13 aT0it TeopeMEl ciieryeT, 4YTo Bce KOPHU MHOIOYJIEHa, C KOMILIEKCHBI-
MU KO3 duUlmeHTaMy IPUHAJIeXKAT [10J110 KOMILIEKCHBIX YUCEI, TO €CTh
110JI€ KOMILJIEKCHBIX YHCes BJIsieTCs ajJredopamveckKn 3aMKHY ThIM.



V.10. V.10.0 CuaencrBue o KoJUYecTBe KOMILIEKC-
HbIX KOpHEN

CaenctBue 2. Beaxutl muo2ounen nad nosem KOMNAEKCHDIT YUCEA CME-
newu n > 1 umeem poero n KOpHet ¢ Yuemom UL Kpammocmiu.

JlokazareabcTBO. DyjleM BeCTH HHIYKIUIO 10 CTEIeHd MHOIOYJIe-
Ha f(x).

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

L] a
TO(XHI)STOTZMHOFOQHGHZMMGGFeﬂMHCTBeHHbHIKOpeHb'—a%.Ehﬂ%lﬂOKa—

3aHa.



V.10. V.10.0 CuaencrBue o KoJUYecTBe KOMILIEKC-
HbIX KOpHEN

CaencrBue 2. Beaxuti MHo204AeH HAO NOAEM KOMNAEKCHVLT YUCEN CINE-
nenu n > 1 umeem posro n Kopuet ¢ Yuemom Ux Kpammocmu.

JlokazareabcTBO. DyjleM BeCTH HHIYKIUIO 10 CTEIeHd MHOIOYJIe-
Ha f(x).

Hlaz undyruyuu. Ilycrs crenenb n muorouteHa f(x) Gosbine 1 n s
JII000T0 MHOTOYJIEHa € KOMILIEKCHBIMU KO3 duImeHTaMu, UMEIOIIero
MEHBIIIYIO CTEleHb, YTBEPKICHIEe 3TOr0 cejcTBust BepHo. 1o reopeme 8
0 MHOroujeHax, Hepasaoxumbix Hajg R u C, f(z) = g(x) h(x), rue cre-
IeHN MHOTOUIeHOB ¢(x) u h(x) MeHbIle n.



V.10. V.10.0 CuaencrBue o KoJUYecTBe KOMILIEKC-
HbIX KOpHEN

CaencrBue 2. Beaxuti mnoz2ouser nad nosem KOMNACKCHbT Yucen cme-
nenu n > 1 umeem poeno n KOpHet ¢ Yyuemom ux Kpammocmu.

JokazareabcTBo. [laz undyxuyuu. Ilo Teopeme 8 o MHOroUIeHaX,
nepaszsokinmbix naj R u C, f(x) = g(x) h(x), rue crernenn MHOTOUIE-
HoB ¢(x) u h(x) MenbIme n.

Tora, 1Mo MPEANONIOKEHIIO WHYKIINH, YTBEPXK/ICHIE CJICJICTBUSA Bep-
HO JIJIsT 9TUX MHOTOWJICHOB, OTKY/Ia MOJIydaeM TpebyeMoe yTBeprKIeHHe,
VIUTBIBast TOT HaKT, ITO,

BO-TIEPBBIX, €CJIN @ — KOPEHb KPATHOCTH k B TOUHOCTH OJIHOTO M3 MHO-
rousieHoB g(x) win h(x), T0 a sABIAeTCs KOPHEM KPaTHOCTH k MHOrOU/Ie-

Ha f(x);



V.10. V.10.0 CuaencrBue o KoJUYecTBe KOMILIEKC-
HbIX KOpHEN

CaencrBue 2. Beaxuti MHo204AeH HAO NOAEM KOMNAEKCHVLT YUCEN CINE-
nenu n > 1 umeem posro n Kopuet ¢ Yuemom Ux Kpammocmu.

JokazareabcTBo. [laz undyxuyuu. Ilo Teopeme 8 o MHOroUIeHaX,
nepaszsokinmbix naj R u C, f(x) = g(x) h(x), rue crernenn MHOTOUIE-
HoB ¢(x) u h(x) MenbIme n.

Tora, 10 HPEIIOIOKEHNIO UHIYKIUKI, YTBEPXKICHNAE CJIEJACTBUS Bep-
HO JIJIsl 3TUX MHOIOYJIEHOB, OTKY/Ia HOJIydaeM TpedyeMoe YTBepzKIeHue,
YVUUTBIBasA TOT (PaKT, 4To,

BO-BTOPBIX, €CIM (4 SIBJISETCST KOPHEM KpaTHOCTH ki Jjisi MHOIOYJIeHa
g(x), u KopHem KpaTHOCTH Ko Jijisi MHOTOWIeHA A(X), TO JIIsi MHOTOU/Ie-
Ha f(x) ancio a sBisieTcs KopHeM KpartHocTu ki + ko. Ilar unaykinn
JIOKA3aH.



V.10. V.10.0 CuaencrBue o KoJUYecTBe KOMILIEKC-
HbIX KOpHEN

CaencrBue 2. Beaxutl mHo204aeH HAO NOAEM KOMNAECKCHBIT YUCEA CMe-
newu n > 1 umeem poero n KOpPHED ¢ YHEMOM UL KPAMHOCTU.
HokazareabcTBo. VTak, 6a3a MHIYKIIUN U IIar UHAYKIUKT J0Ka3aHbI.
Cie10BaTe/IbHO, COIVIACHO HMPUHIUIY MaTeMaTUIeCKON MHIYKIIUU JIOKa-
3bIBAEMOE CJICJCTBUE BEPHO JIJIsT MHOTOUIeHa J1000i cTreneru, bobiieii 0.



V.10.1. V.10.1 CuaeacTBue 0 BellleCTBEHHOM KOPHE
MHOr'o4JieHa He4eTHOI cTelleH!n

CnencrBue 3. Beakuil MH0204A€H HEUEMHOT CMENEHU € BEULLCTNEEH-
HOMU KOIPPUYUEnMamu umeem Toms v 00UH 6EULCMBEEHHbIT KOPEHD.
HoxkaszatesibcTBo. Byiem Bectn nnayknmio mo deg (f(z)).

_ ag
Basa undyxyuu. Ecim sra crenens pasraa 1, 1o f(x) = a1 - |z + ar )

. a
TO €CTb 9TOT MHOI'OYJIEH UMEET BEIICCTBECHHbLIM KOPEHDb _a_(l) Baza JOKa-
3aHa.



V.10.1. V.10.1 CuaeacTBue 0 BellleCTBEHHOM KOPHE
MHOr'o4JieHa He4eTHOI cTelleH!n

CraenctBue 3. Beaxul mMno20unien Hevemmnoti CMENEnt ¢ 6eUECMGEN-
HOLMU KOIPHUUUEHMAMU UMEEM TOM.A Dbl 00UH BEULECTNEEHMHBIT KOPEHD.

JokazareabcTBO. [llaz undykyuu. Ilycrb cTeneHb m MHOIoOUJIe-
wa f(z) Gosbire 1 (TO ecTb, ¢ y4eToM ee HEUYeTHOCTH, 9Ta CTEeHb He
MeHbIe 3), ¥ Jijisi JII0O0r0 MHOTOWIeHa ¢ BEIeCTBEHHBIME KOI(DQUIn-
eHTAMU, UMEIOIIEr0 MEHBIIYIO CTelleHb, YTBEP:KJIEHHE 3TOTO CJIEICTBUS
BEPHO.



V.10.1. V.10.1 CuaeacTBue 0 BellleCTBEHHOM KOPHE
MHOr'o4JieHa He4eTHOI cTelleH!n

CraencrBue 3. Beakui mno2044€H HEWemHot Cmenent ¢ 6euecmseet-
HOLMU KOIPPUUUEHMAMU UMEEM TOMA Obl 00UH BEULCNEEHHBIT KOPEHD.

JokazareabcTBo. [laz undyxuyuu. Ilo Teopeme 8 o MHOroUIeHaX,
nepaszsokimbix naj R u C, f(x) = g(x) h(x), rue crernenn MHOTOUIE-
HoB ¢(x) u h(x) MeHbIe creneHn MHOrOWIeHA f ().



V.10.1. V.10.1 CuaeacTBue 0 BellleCTBEHHOM KOPHE
MHOr'o4JieHa He4eTHOI cTelleH!n

CraencrBue 3. Beakui mno2044€H HEWemHot Cmenent ¢ 6euecmseet-
HOLMU KOIPPUUUEHMAMU UMEEM TOMA Obl 00UH BEULCNEEHHBIT KOPEHD.

JokazareabcTBo. [laz undyxuyuu. Ilo Teopeme 8 o MHOroUIeHaX,
nepaszsokimbix naj R u C, f(x) = g(x) h(x), rue crernenn MHOTOUIE-
HoB g(x) n h(x) menbie crenenu MuorouseHa f(x). Crenenb 0HOTO
13 MHOTOWIEHOB ¢(x), h(x) sIBIsIeTCS HEUETHBIM YHCJIOM, TaK Kak IpH
YMHOYKEHUN MHOTOUJIEHOB UX CTEINeHN CKJIa IbIBAIOTCH.



V.10.1. V.10.1 CuaeacTBue 0 BellleCTBEHHOM KOPHE
MHOr'o4JieHa He4eTHOI cTelleH!n

CanencrBue 3. Bceaxut muozounen newemmnot cmenent ¢ 6euecmeet-
HOLMU KOIPPUUUENNAMU UMEET, TOMA bl 00UH BEUECMEEHHBLT KOPEND.

JokazareabcTBo. [laz undyxuyuu. Ilo Teopeme 8 o MHOroUIeHaX,
nepaszsokimbix naj R u C, f(x) = g(x) h(x), rue crernenn MHOTOUIE-
noB g(x) u h(x) menpine crenern muorowiena f(z). Crenens ogHOTO U3
MHOTOWIEHOB (), h(x) aBisgercs HedeTHBIM 9uCIOM. [To9TOMY 10 TIpeI-
TOJIOZKEHUIO WHJIYKITUH OH UMEET BEleCTBEHHBINH KOPEHb, sIBJISTFOIINIIC,
OYEBU/IHO, KOpHEM MHOrodjieHa f(x).



V.10.1. V.10.1 CuaeacTBue 0 BellleCTBEHHOM KOPHE
MHOr'o4JieHa He4eTHOI cTelleH!n

CanencrBue 3. Bceaxut muozounen newemmnot cmenent ¢ 6euecmeet-
HOLMU KOIPPUUUENNAMU UMEET, TOMA bl 00UH BEUECMEEHHBLT KOPEND.
JokazareabcTBo. [laz undyxuyuu. Ilo Teopeme 8 o MHOroUIeHaX,
nepaszsokimbix naj R u C, f(x) = g(x) h(x), rue crernenn MHOTOUIE-
noB g(x) u h(x) menpine crenern muorowiena f(z). Crenens ogHOTO U3
MHOTOWIEHOB (), h(x) aBisgercs HedeTHBIM 9uCIOM. [To9TOMY 10 TIpeI-
TOJIOZKEHUIO WHJIYKITUH OH UMEET BEleCTBEHHBINH KOPEHb, sIBJISTFOIINIIC,
oueBH/IHO, KopHeM Muorodwiena f(x). Hlar unaykinm okaszam.



V.10.1. V.10.1 CuaeacTBue 0 BellleCTBEHHOM KOPHE
MHOr'o4JieHa He4eTHOI cTelleH!n

CanencrBue 3. Bceaxut muozounen newemmnot cmenent ¢ 6euecmeet-
HOLMU KOIPPUUUENNAMU UMEET, TOMA bl 00UH BEUECMEEHHBLT KOPEND.

JokazareabcTBo. [laz undyxuyuu. Ilo Teopeme 8 o MHOroUIeHaX,
nepaszsokimbix naj R u C, f(x) = g(x) h(x), rue crernenn MHOTOUIE-
noB g(x) u h(x) menpine crenern muorowiena f(z). Crenens ogHOTO U3
MHOTOWIEHOB (), h(x) aBisgercs HedeTHBIM 9uCIOM. [To9TOMY 10 TIpeI-
TOJIOZKEHUIO WHJIYKITUH OH UMEET BEleCTBEHHBINH KOPEHb, sIBJISTFOIINIIC,
oueBH/IHO, KopHeM Muorodwiena f(x). Hlar unaykinm okaszam.

CortacHO MPUHIINITY MATEMATUICCKOH MHIYKINI JIOKA3BIBACMOE CJIC/I-
CTBUE BEPHO JIjIsl MHOI'OYJIeHa, JII000i HeUeTHO# cTeleHH.



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

K&K pPas3/JIOZKUTH MHOI'OYJICH Ha MHOZKHUTECJ/IM C BECIICCTBCHHBLIMU KOSCb—
durmenTamn?



V.11. Teopema 0 KOpHAX MHOIo4JieHa C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Kak pazioKuTh MHOI'OYJIEH Ha MHOYKHTEIN C BEIECTBEHHBIMU KO-
durmenTamn?

Ecim MbI HaitgeM AeficTBUTEIbHBI KOPEHb 9TOT0 MHOT'OYJIeHA, TO s
OTBeTa Ha IMOCTABJICHHDLIN BOIIPOC MOYKHO



V.11. Teopema 0 KOpHAX MHOIo4JieHa C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Kak pazioKuTh MHOI'OYJIEH Ha MHOYKHTEIN C BEIECTBEHHBIMU KO-
durmenTamn?

Ecim MbI HaitgeM AeficTBUTEIbHBI KOPEHb 9TOT0 MHOT'OYJIeHA, TO s
OTBEeTa Ha IOCTaBJIEHHBIN BOIIPOC MOYKHO BOCIIOJIL30BATHLCS TeopeMoil be-

3y.



V.11. Teopema 0 KOpHIX MHOT'OYJIeHA C BelIeCTBEHHbI-
MU Ko3ddpunmeHTamMu

Kak pazjioykuTh MHOIOYJIEH Ha MHOYKUTEN C BEHeCTBEHHBIMHU KO-
durmenTamn?

Ecim MbI HaitgeM AeficTBUTEIbHBI KOPEHb 9TOT0 MHOT'OYJIeHA, TO s
OTBEeTa Ha, IIOCTABJIEHHBII BOIIPOC MOXKHO BOCIIOJIL30BATHCsT Teopemoil be-
3y.

Cy1iecTByIOT JIOBOJIbHO 3((MEKTUBHBIE YUCIECHHbIE METOJIbl IIOMCKA
KOpHeil MHorowieHa. Ho Kak ObITb, eci y MHOIOYJI€Ha HeT JeiCcTBU-
TeJIbHBIX KOpHEi”!



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Kak pazjioykuTh MHOIOYJIEH Ha MHOYKUTEN C BEHeCTBEHHBIMHU KO-
durmenTamn?

Ecim MbI HaitgeM AeficTBUTEIbHBI KOPEHb 9TOT0 MHOT'OYJIeHA, TO s
OTBEeTa Ha, IIOCTABJIEHHBII BOIIPOC MOXKHO BOCIIOJIL30BATHCsT Teopemoil be-
3y.

Cy1iecTByIOT JIOBOJIbHO 3((MEKTUBHBIE YUCIECHHbIE METOJIbl IIOMCKA
KOpHeil MHorowieHa. Ho Kak ObITb, eci y MHOIOYJI€Ha HeT JeiCcTBU-
TeJIbHBIX KOpHEi”!

OJMH U3 TOJXOJI0B K PEIIEHMIO BOIIPOCA O PA3JIOYKEHUU MHOIOYJICHA
Ha MHOYKUTEJIN C BEHUeCTBEHHbIMKM KO (UIIeHTaM OCHOBaH Ha CJIejly-
IOIIeil Teopeme.



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau sce Koapuruermol MHOOUNENG
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOpeHb IM020 MHO20UAEHA Kpamuocmu k, mo Zy maxoice AGAAEMCA
KOPHEM D020 MHO20UAENA KpamHocmy k.

Jloka3aTeJabCTBO.



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koapduruernmot MHOLOYAEHA
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPENb IM020 MHOL0UAEHA KpamHocmu k, mo Zy makoice ABAAEMCA
KOPHEM 2020 MHO20UAEHA KpamHocmu k.

HokazareabcTBO. [IycTh KopeHb 2y mMeeT KpaTHOCThb k. Torma 1o
Teopeme Besy f(z) = (2 — 20)" - p(z). danbueiimue paccyskaenus mo-
CTPOEHBI Ha ciieyiomeM Toxaectse: f(Z) = f(z). DT0 TOMKIECTBO JIErKo
JIOKA3bIBACTCS



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koapduruernmot MHOLOYAEHA
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPENb IM020 MHOL0UAEHA KpamHocmu k, mo Zy makoice ABAAEMCA
KOPHEM 2020 MHO20UAEHA KpamHocmu k.

HokazareabcTBO. [IycTh KopeHb 2y mMeeT KpaTHOCThb k. Torma 1o
Teopeme Besy f(z) = (2 — 20)" - p(z). danbueiimue paccyskaenus mo-
CTPOEHBI Ha ciieyiomeM Toxaectse: f(Z) = f(z). DT0 TOMKIECTBO JIErKo
JIOKA3bIBACTCS



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koapduruernmot MHOLOYAEHA
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPENb IM020 MHOL0UAEHA KpamHocmu k, mo Zy makoice ABAAEMCA
KOPHEM 2020 MHO20UAEHA KpamHocmu k.

HokazareabcTBO. [IycTh KopeHb 2y mMeeT KpaTHOCThb k. Torma 1o
Teopeme Besy f(z) = (2 — 20)" - p(z). danbueiimue paccyskaenus mo-
CTPOEHBI Ha ciieyiomeM Toxaectse: f(Z) = f(z). DT0 TOMKIECTBO JIErKo
JIOKA3bIBACTCS



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koapduruernmot MHOLOYAEHA
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPENb IM020 MHOL0UAEHA KpamHocmu k, mo Zy makoice ABAAEMCA
KOPHEM 2020 MHO20UAEHA KpamHocmu k.

HokazareabcTBO. [IycTh KopeHb 2y mMeeT KpaTHOCThb k. Torma 1o
Teopeme Besy f(z) = (2 — 20)" - p(z). danbueiimue paccyskaenus mo-
CTPOEHBI Ha ciieyiomeM Toxaectse: f(Z) = f(z). DT0 TOMKIECTBO JIErKo
JIOKA3bIBACTCS
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V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koapduruernmot MHOLOYAEHA
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPENb IM020 MHOL0UAEHA KpamHocmu k, mo Zy makoice ABAAEMCA
KOPHEM 2020 MHO20UAEHA KpamHocmu k.

HokazareabcTBO. [IycTh KopeHb 2y mMeeT KpaTHOCThb k. Torma 1o
Teopeme Besy f(z) = (2 — 20)" - p(z). danbueiimue paccyskaenus mo-

CTPOEHBbI Ha ciiejytotieM Toxaectse: f(Z) = f(z). D10 TOXKECTBO JIETKO
JIOKA3bIBACTCS:

n n n

f(Z) = Z A 2" = Zamfm = Z amz",
m=0 m=0 m=0

TaK KaK @, = A, B CUJIY BEIIECTBEHHOCTH KOY(PDPUIIUEHTOB Ay, .
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Teopema 9. Ecau ace Koaphuruenmol MHOLOYAEHA
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3aMeTuM, 4TO

p(z) =
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V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koapduruernmot MHOOUNENG
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPEHL 9MO20 MHOLOMAEHG KPAMHOCTAU K, MO Z) MaKHce ABAACMCA
KOPHEM IM020 MHOOUAENG KPAMHOCTU kK.

HokazareabcTBO. [IycTh KopeHb 2y mMeeT KpaTHOCThb k. Torma 1o

Teopeme Besy f(z) = (2 — 20)" - p(z). Wcnombsys nokazammoe TOZKie-

crBo, ostydaeM f(2) = f(2) = (z — Zo)* - p(2)
3aMeTuM, 4TO
n—k n—~k
p(z) = bZ™ | = m 2" =



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
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Teopeme Besy f(z) = (2 — 20)" - p(z). Wcnombsys nokazammoe TOZKie-
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3aMeTuM, 4TO
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V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koapduruernmot MHOOUNENG
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPEHL 9MO20 MHOLOMAEHG KPAMHOCTAU K, MO Z) MaKHce ABAACMCA
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Teopeme Besy f(z) = (2 — 20)" - p(z). Wcnombsys nokazammoe TOZKie-

crBo, noiydaeM f(2) = f(Z) = (z — Z9)* - p(2).
3aMeTnM, 4To
L n—k n—k n—k
p(Z) = bz" | = by - 2" = b2 = q(z)



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Ecau ace Koaphuruenmol MHOLOYAEHA
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPEHDL IMO20 MHOLOUAECHG KPAMHOCTU K, MO Zy MaKice AGAACMNCA
KOPHEM IMO020 MHOOUAEHE KpamHocmu k.

HokazareabcTBO. [IycTh KopeHb 2y mMeeT KpaTHOCThb k. Torma 1o
Teopeme Besy f(z) = (2 — 20)" - p(z). Wcnombsys nokazammoe TOZKie-
ctBO, nosydaeM f(z) = f(Z) = (z — Zo)* - p(2).

Tax kak p(Z) = q(2), 10 f(2) = (2 — %)" - q(2). Takum obpasom, 10-
KA3aHO, UTO Z( SIBJISIETCSI KODHEM KPATHOCTH, HEe HIKe K.



V.11. Teopema 0 KOpHSIX MHOI'O4JI€Ha C BellleCTBEHHbI-
MU Ko3ddpunmeHTamMu

Teopema 9. Eeau 6ce Koapduruermol MHO20UNEHA
flx)=ap+a1-z+...4a, 2" asaaomes 6ewecmeennbMu, U 2y
— KOPEHDL IMO20 MHO20YUNEHA KPAMHOCU K, MO Zy MaKHCe AGAACMCA
KOPHEM 9M020 MHO20UAEHA KpamHocmu k.

HokazareabcTBO. llTaKk, ecnu zy — KOpeHb KpaTHOCTU k, TO Z; SB-
JISI€TCsT KOPHEM KPATHOCTH, He HUxKe K.

[Ipumensist 3T paccyzkKiaeHus K KOPHIO Zj, HOJIyYaeM, YTO KPATHOCTh
KopHsl (Zg), PABHOTO %), He HIZKe KPATHOCTH KOPHsl Zg. TakmM o6pasoM,
Zo — KOpeHb MHoroujeHa f(z) Toil ke KpaTHOCTH, 9TO U Zy. leopema
JI0Ka3aHa.



V.12. Bamedyanne o IOJy4YeHUU MHOI'OYJIEHA C Bellle-
CTBEHHBIMH KO3 punmeHTamMu

Sameuyanue 1. Fcau z

ROMNAEKCHOE  HYUCA0, THO MHO20HUYNEH

f(z) = (x — 20) (r — Zp) umeem sewecmeenmvie Koapduruernmaol.
Jloka3aTeabCTBO.
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JokazarebcTBO. [Iycth 2y = a + bi. Torza
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(& = 20) (x =) =



V.12. Bamedyanne o IOJy4YeHUU MHOI'OYJIEHA C Bellle-
CTBEHHBIMH KO3 punmeHTamMu

Sameuyanue 1. Fcau z

KOMNAEKCHOE  YUCAO, MO  MHO2OUAENH
f(z) = (x — 20) (r — Zp) umeem sewecmeenmvie Koapduruernmaol.
JokazarebcTBO. [Iycth 2y = a + bi. Torza

(x—z0)(x—Z) =(r—a—0bi)(x —a+bi)=



V.12. Bamedyanne o IOJy4YeHUU MHOI'OYJIEHA C Bellle-
CTBEHHBIMH KO3 punmeHTamMu

Sameuyanue 1. Fcau 20 ROMNAEKCHOE  HYUCA0, THO MHO20HUYNEH

f(z) = (x — 20) (r — Zp) umeem sewecmeenmvie Koapduruernmaol.
JokazarebcTBO. [Iycth 2y = a + bi. Torza

(. —20) (x — %) = (x —a —bi) (x — a+ bi) = 2° — 2ax + (a® + V7),

TO €CThb BCe ero KO3 DUIMEHTH — BEIIeCTBEHHbIE TUCIA.
PaccmoTrpers npumep?



V.13. Cxema I'opHepa

B nonnom obbeMe jocTudb e/ 2 HaM He YJIAJI0Ch, TaK KakK IIPaKTU-
JecKoe pelieHre BOIIpoca O IPeICTaB/IeHIN MHOTOYICHA B BIJE [TPON3Be-
JIeHNsT YIIUPAeTCsd, B KOHETHOM HUTOTe, B 3aJlady HaXOXKJICHUS BCEX KOP-
Heil Mmuorowiena. Ho juis MHOTOWI€HOB cTenenn OoJiblie 4 3Ta 3aja4da B
o0IIeM BHIJE MOYKET OBITH pellleHa TOJbKO NPUOJIMYKEHHO, TaK KaK op-
MYJIBI JIJIS BBITUCCHUST KOPHEH ¢ TOMOITHIO KO MUITMEHTOB YpaBHEHUSI,
UCIIO/IB3YIONIEH TOJbKO apudMeTHIecKue olepalii, BKJIodas U3BJede-
HUe KopHeil. B ¢Bsa3u ¢ 9TuM 0coOblil MHTEPEC IMPEeICTaBIAI0T (DOPMYIIHI,
OTHOCAIINECT K HanboJiee BayKHBIM W 9aCTO BO3ZHUKAIOMIUM CUTYAIUSIM.

B cooTBeTcTBUE CcO cTpaTermeii MPpUOPUTETHOTO M3y4deHUsT dKC-
TPEeMaJILHLIX CUTYyaIlliil paccMOTPUM 3aJady AeJeHud Ha <«Haubosee
IPOCTO» MHOrOUIeH. B KadecTBe TaKOrO MHOTOU/IEHa BO3bLMEM MHOI'O-
qIel T — Q.



V.13. Cxema I'opHepa

T4 a, 12" o, 0" T4+ asx + a4 ag =
= (x — «) (x”_l 4 Dok 2 4 by 4 b + by + bo) .

CpaBHuBasi KO3(OPUIMEHTHI TPU OJMHAKOBBIX CTEIEHSIX, OJyJaeM CHU-
CTEeMY YpaBHEHUIA:

( b a
( . 0— ——
Apn_1 = b,_o — « npu "1, ; o’
— -2 — aq
ap—2 = bn—3 - Oébn—? [pn z" ) bl = 0 ,
_ n—3 (87
{ an—3 = bn—4 - abn—?) [pn » N {
b . bn—4 — Qp—3
a; = by — ab; pu T, n—3 = o ;
ap = —abg npu " b — bn—3 — ap—2
\ n—9 — .




V.13. Cxema I'opHepa

ap—-1 = bn—? —
ap—2 = bn—3 - Oébn—Q
an—3 = by—4 — abn—?)

ay = b() — Oébl

ag = —abo

npu "1

npu "2

npu "3

1pu T,

npu zV

)

)

9

Borancienne mo pekyppeHTHbIM hopMy/iaM

ap

bO — T bk

(07

(87

by =
by =
= 4
by—3
bn—2
b —ay

9

Ha3bIBAIOTCA BLIUHUCIeHNAMEI 110 cxeMe l'opHepa.

Paccmorpum nmpumep?

Qg

_E’

by — aq
o

L bn—4 — Ap—3
bn—3 Ap—2




V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Kopau MHOrouaeHoB — oJuH u3 Haubojee BOCTPeOOBAHHBIX UHCTPY-
MEHTOB pCHICHUS 3a/a9, B KOTOPbBIX UCIIOJIB3YIOTCA MHOI'OYJICHBI. K&K LO-
KazaJsl J.[axya, 119 MHOTOYJIEHOB CTelleHn 5 1 00JIbITe HEe CYULECTNEY-
em Gopmyasv, 0as HaxroHcoeHus KopHeti. Ocodbyio aKTyaIbHOCTD
HpI/IO6peTa}OT NMHCTPYMEHTDBI, C IOMOIIBIO KOTOPbLIX Y/a€TCiA PCIIaTh HEKO-
TOpble NMPOOAEMDBL, CBAZAHHBLE C KOPHAMU MHO204AEHOB, HE
HAT00S IMU KOPHU ABHO. [Ipumepom Takoit IpoOOIEMBI SIBJISIETCS
cJleJIyiolast 3a/1a49a.

agada 1. /laa d6yxr npousdcosvHvls MHO204AEHOE ONPEIEAUMD, UME-
WMCA AU Y HULT 00UUE KOPHU.

DTy 3aj1a9y MOXKHO PacCMaTpuBaTh KaK pe3y/ibTaT IPUMEHEHUs] CTPAa-
TEeTnN Iepexoia OT M3y4YeHHs OTAeJIbHOTO O0beKTa K MCCJea0-
BAHWIIO CUCTEMbI OOBHEKTOB.



V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Kopau MHOrouaeHoB — oJuH u3 Haubojee BOCTPeOOBAHHBIX UHCTPY-
MEHTOB pCHICHUS 3a/a9, B KOTOPbBIX UCIIOJIB3YIOTCA MHOI'OYJICHBI. K&K LO-
KazaJsl J.[axya, 119 MHOTOYJIEHOB CTelleHn 5 1 00JIbITe HEe CYULECTNEY-
em Gopmyasv, 0as HaxroHcoeHus KopHeti. Ocodbyio aKTyaIbHOCTD
HpI/IO6peTa}OT NMHCTPYMEHTDBI, C IOMOIIBIO KOTOPbLIX Y/a€TCiA PCIIaTh HEKO-
TOpble NMPOOAEMDBL, CBAZAHHBLE C KOPHAMU MHO204AEHOB, HE
HAT00S IMU KOPHU ABHO. [Ipumepom Takoit IpoOOIEMBI SIBJISIETCS
cJIeIyIolas 3ajaa.

agada 1. /laa d6yxr npousdcosvHvls MHO204AEHOE ONPEIEAUMD, UME-
WMCA AU Y HULT 00UUE KOPHU.

Mpr pemuM 3Ty 3ajiady B CUTYaIUU, Korja 0b6a MHOTOYJIEHA HaJl JIaH-
HbIM T10JIEM Pa3JIOZKUMbI B IIPOU3BE/IeHNEe MHOT'OYJIEHOB 1I€PBOIl CTElleHN.



V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Bagada 1. /laa dsyxr npouszsosvHvlr MHO20UAEHOE ONPEIEAUMD, UME-
WOMCA AU Y HUT 00UjUe KOPHIU.

I 1est perierust 3Toit 3a/1a4u COCTOUT B TOM, YTOOBI BBECTU (DYHKIIIIO OT
9TUX MHOTI'OYJIEHOB, KOTOpasl oOpallaeTcsl B HOJIb TOIJIa ¥ TOJILKO TOTjIa,
KOI'JIa Y MHOIOYJIEHOB MMeeTcs XOTsI Obl 0JiH o0IIuil Kopenb. [Ipu sTom
QYHKIIIO OIIpeie/IuM dYepe3 KOPHI MHOIOUIEHOB, U II0JIYYIM BbIpayKeHne
JUIS ee 3aJaHusl yepe3 KoM UIMEeHTH MHOTOYIEHOB.



V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Bagada 1. /laa dsyxr npouszsosvHvlr MHO20UAEHOE ONPEIEAUMD, UME-
WOMCA AU Y HUT 00UjUe KOPHIU.

I 1est perierust 3Toit 3a/1a4u COCTOUT B TOM, YTOOBI BBECTU (DYHKIIIIO OT
9TUX MHOTI'OYJIEHOB, KOTOpasl oOpallaeTcsl B HOJIb TOIJIa ¥ TOJILKO TOTjIa,
KOI'JIa Y MHOIOYJIEHOB MMeeTcs XOTsI Obl 0JiH o0IIuil Kopenb. [Ipu sTom
QYHKIIIO OIIpeie/IuM dYepe3 KOPHI MHOIOUIEHOB, U II0JIYYIM BbIpayKeHne
JUIS ee 3aJaHusl yepe3 KoM UIMEeHTH MHOTOYIEHOB.

B kauecrBe Takoil (DyHKIMHM €CTECTBEHHO B34Tb IIPOU3BEICHUE BCEX
pPa3HOCTE MexK/Iy KOPHSIMU IIePBOI'0 U BTOPOI'O MHOI'OUJIEHOB.



V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Bamava 1. /s deyr npoussosvHulr MH0204AEH06 ONPedesumsb, uMe-
I0MCA AU Y NUT 00ULUe KOPHU.

B kadectBe Takoit (DyHKINH €CTECTBEHHO B35Th MPOU3BEJCHUE BCEX
pasHOCTEl MEXK/Ty KOPHSIME TI€PBOTO K BTOPOro MHOTOWIeHOB. Hanpumep,
st Muorowienos (x — 1)(x — 3)(z +2)? u (z — 4)(z — 2) Taxoe npous-
BeJICHIE UMEET BUJI:

(1-—4H(1-2)B3=-4)3B-2)(—2—-4)(-2—-2)(—2—4)(-2—-2)



V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Bamava 1. /s deyr npoussosvHulr MH0204AEH06 ONPedesumsb, uMe-
I0MCA AU Y NUT 00ULUe KOPHU.

B kadectBe Takoit (DyHKINH €CTECTBEHHO B35Th MPOU3BEJCHUE BCEX
pasHOCTEl MEXK/Ty KOPHSIME TI€PBOTO K BTOPOro MHOTOWIeHOB. Hanpumep,
st Muorowienos (x — 1)(x — 3)(z +2)? u (z — 4)(z — 2) Taxoe npous-
BeJICHIE UMEET BUJI:

(1-—4H(1-2)B3=-4)3B-2)(—2—-4)(-2—-2)(—2—4)(-2—-2)

Bripaxkenue (—2 — 4)(—2 — 2) B 9TOM HPOU3BEJICHUN TOBTOPUJIOCH J[Ba~
JKJIBI, TTOCKOJIbKY —2 fABJIAETCA KOpPHEM KpaTHocTu 2. B namnom ciydae
MCXOJIHbIE MHOTOUJIEHBI HE HMEIOT O0IIMX KOPHEIt, 109TOMY PaccMaTpyBa-
eMoe ITPOU3BE/ICHIE BCEX PA3HOCTEN MEXK/Iy KOPHSMIE [IEPBOTO U KOPHSAME
BTOPOI'O YPaBHEHU I OTVIMIHO OT HYJIS.



V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Baga4da 1. Jlaa deyr npoussosvHul MHO20UACHOE ONPEJEAUMD, UME-
I0MCA AU Y HUT 00ULUe KOPHU.

B kadectBe Taxoil (DyHKIUN €CTECTBEHHO B3STh IIPOU3BEJICHUE BCEX
pa3HOCTEH MeXKJly KOPHSIMUE TI€PBOr0 M BTOPOrO MHOTOWIeHOB. UHas cu-
Tyalldsl BO3HUKAET, HalpuMmep, s Muorowienos (z — 1)(x — 3)(z + 2)?
u (x —4)(x +2), 11 KOTOPBIX

(1-4)1-2)3-4)B-2)(=2-4)(=2—(=2)(-2-4)(-2—-(-2)) = 0.



V.14. Pe3yJabTaHT MHOI'OYJIEHOB

Baga4da 1. Jlaa deyr npoussosvHul MHO20UACHOE ONPEJEAUMD, UME-
I0MCA AU Y HUT 00ULUe KOPHU.

B kadectBe Taxoil (DyHKIUN €CTECTBEHHO B3STh IIPOU3BEJICHUE BCEX
pa3HOCTEH MeXKJly KOPHSIMUE TI€PBOr0 M BTOPOrO MHOTOWIeHOB. UHas cu-
Tyalldsl BO3HUKAET, HalpuMmep, s Muorowienos (z — 1)(x — 3)(z + 2)?
u (x —4)(x +2), 11 KOTOPBIX

(1-4)1-2)3-4)B-2)(=2-4)(=2—(=2)(-2-4)(-2—-(-2)) = 0.

OkazaJjioch, 4TO JJjisi BbIPayKEHUsl ITOrO IPOU3BelleHns depe3 Kodddu-
IUEHTH MHOTOYJIEHOB y/100Hee 3TO BhIpayKeHue «IOAIPaBUTb> MHOXKUTE-
JIEM, KaK 9TO CJIeJIAHO B TIPUBEJIeHHOM HiKe (hopmyite (7).



V.15. Teopema o pe3yjbTaHTe MHOI'OYJI€HOB

Teopema 10. Ecau mrnozounenv f(x) = ag+ a1z + ... + an_ 12"+ a,x"

u g(x) =by+bix+ ...+ by 1™+ b,2™ pasaooicumvr nad nosem K
6 NPoOU3GEIeHUEC MHO20UACHOE NEPGOTE CTNENEHU:

{a0+a1x+...+an:ﬁ”—an(a:—oq)...(a:—an)—anH?1(x—ozi),
by + b1 + ..+ by ™ = by (2 = B1) (2= B) = 0 [T, (2 = B)),

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

pasro 0 mozda u moavko moeda, xozda mrozourenv, f(x) u g(x) umerom
xoms 6w 00ur 00U KOPeHD.

JokazareabcTBO. OUeBUIHO.



V.16. Onpegenenue pe3yJjbTaHTa MHOIOYJIEHOB

Omnpenenenne 8. Bupaocenue (7)
R(f(x), g(x)) = ay'by, H1 H1( 5;)
i=1]
HA3LIBAEMCA PEBYTBTAHTOM MH0204AeH06 f(x) u g(x).



V.17. Teopema o npeacTaB/ieHUN Pe3yJIbTAHTA

Teopema 11. Ecau mnozounenv f(x) = ag+ a1z + ... + an_ 12"+ a,x"
ug(x) =by+bix+ ...+ bp_12™ 1+ bypa™ pasaosrcum nad nosem K 6
npoussederue MHO20UAEHOE NEePEoTi CMeneH:

{a0+a1x+...+an:ﬁ”—an(a:—oq)...(a:—an)—anH?1(x—ozi),
bo + b1 + ..+ by ™ = by (2 = B1) (T = B) = 0 [T, (2 = B)),

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

Ay Gp_1 Qp—o ... aop 0 . 0 0 ... 00
0 ap  Ap_1 .- aq ag 0 0 ... 0 0
0 0 an ... Qs ai . 0 0 ... 0 0 m
0 0 0o ... 0 0 ... 0 an a ap | ) (8)
bm bm-1 bm—o ... bmn b1 ... b 0 0 O )
0O bm bu1 - bynit bmn ... by bo 0 0
o .. n
0 0 0 .. 0 b cor by bp—m—1 ... by by



V.17. Teopema o npeacTaB/ieHUN Pe3yJIbTAHTA
Paccmorpers npumepbr?



V.18. MHoro4jeHnbl Ha/[ I10JIeM PaliOHAJbHBIX YHUCEJI
BoijiemiM HEKOTOpBIE aKTyaJjbHbIe MPoOJeMbl (He Bee 9TU MpOoOJIeMbl
MBI OyJIeM PeIiaTh B 9TOM Kypce).



V.18. MHoro4jeHbl HaJ II0JIEM PaIlMOHAJJbHBIX YNCEJI
BoijiemiM HEKOTOpBIE aKTyaJjbHbIe MPoOJeMbl (He Bee 9TU MpOoOJIeMbl

MBI OyJIeM PeIiaTh B 9TOM Kypce).

— moJtydenne nHoOpMaInl 0 KOPHAX MHOIOUJIEHOB C PAIMOHAJILHBIMI

Ko PULIEHTAMU;



V.18. MHoro4jeHbl HaJ II0JIEM PaIlMOHAJJbHBIX YNCEJI
BoijiemiM HEKOTOpBIE aKTyaJjbHbIe MPoOJeMbl (He Bee 9TU MpOoOJIeMbl

MBI OyJIeM PeIiaTh B 9TOM Kypce).

— noJydenre nHGOPMAIIE O KOPHSIX MHOTOWIEHOB ¢ PAIMOHAJILHBIMU

KodppuImeHTaMu;

— IpeJICTaBIeHINe MHOTOU/IeHA C PAIMOHAJIBHBIMY KOo3hduIneHTaMn B

BUJIe pPe3y/bTaTa IPUMEHeHUsl omepanuii ajaredpbl MHOTOYJIEHOB, B

YaCTHOCTH, B BUJIE IIPOUBBEJIEHUS TAKIUX MHOI'OUJIEHOB;



V.18. MHoro4jeHbl HaJl IOJEeM PaIlOHAJIbHBIX YICEJI
BoijiemiM HEKOTOpBIE aKTyaJjbHbIe MPoOJeMbl (He Bee 9TU MpOoOJIeMbl

MBI OyJIeM PeIiaTh B 9TOM Kypce).

— 11oJ1ydeHne nHopMalil 0 KOPHAX MHOI'OUJIEHOB C PAIMOHAILHBIMI

KodppuImeHTaMu;

— IIpeJicTaB/IeHne MHOIMOUJIeHA ¢ PAIMOHAJIBLHLIMI KO3]DUlneHTaMu B

BUJIe pPe3y/bTaTa IPUMEHeHUsl omepanuii ajaredpbl MHOTOYJIEHOB, B

YaCTHOCTH, B BUJIE ITPOU3BEJICHNs TAKUX MHOI'OYJICHOB;

— 1oJiydeHre nHGOpMalul O IPOU3BOJIHON MHOIMOUIEHA ¢ PAIMOHATIH-

HBIMU KOIMDPUIIEHTAMU;



V.18. MHoro4jieHbl HaJi II0JIeEM PaIlMOHAJbLHBIX YICEJI
BoijiemiM HEKOTOpBIE aKTyaJjbHbIe MPoOJeMbl (He Bee 9TU MpOoOJIeMbl

MBI OyJIeM PeIiaTh B 9TOM Kypce).

— nojrydeHne nudopMaIun 0 KOpHAX MHOTOUJIEHOB ¢ PAINOHAIBLHBIM I

KodppuImeHTaMu;

— IIpeJicTaB/IeHne MHOIMOUJIeHA ¢ PAIMOHAJIBLHLIMI KO3]DUlneHTaMu B

BUJIe pe3yJibTaTa NMpUMEHEHUsl onepaliuii ajaredpbl MHOTOYJIEHOB, B

YaCTHOCTH, B BUJIE ITPOU3BEJICHNs TAKUX MHOI'OYJICHOB;

— 1oJiydeHre nHGOpMalul O IPOU3BOJIHON MHOIMOUIEHA ¢ PAIMOHATIH-

HBIMU KOIMDPUIIEHTAMU;

— cBeJleHne K 0oJiee MPOCTBIM CUTYAIUSIM, HaIlpUMepP, K MHOT'OYJIEHAM C

1eJbIMI KO3 PUuIneHTaMl u JIp.



V.19. CBenenne Kk MHOTOYJIEHAM C HeJIbIMI K03ddu-
MNeHTaMu

st Toro, 94TOOBLI CBECTH pelleHue 3ajJad 0 MHOIOYIeHAX C PAallio-
HAJIBLHBIMI KO3 dUIMeHTaMn K 3ajadaM 0 MHOTOUYJIEHAX C HEJIbIMU KO-
spdbunmenTamu, cHada a U3yINM MOCIEIHIE.



V.19. CBenenne Kk MHOTOYJIEHAM C HeJIbIMI K03ddu-
MNeHTaMu

st Toro, 94TOOBLI CBECTH pelleHue 3ajJad 0 MHOIOYIeHAX C PAallio-
HAJIBLHBIMI KO3 dUIMeHTaMn K 3ajadaM 0 MHOTOUYJIEHAX C HEJIbIMU KO-
spdbunmenTamu, cHada a U3yINM MOCIEIHIE.

Onpenenenue 9. Muozouren f(x) ¢ yeavmu xoapduryuenmamu na3oi-
saemcs MIPUMUTABHBIM, €CAU 6CE €20 KOIPHUUUEHMBL 8 COBOKYNHOCTIU
63aumno npocmot, m.e. uxr H.O./[. pasen 1.
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MNeHTaMu

st Toro, 94TOOBLI CBECTH pelleHue 3ajJad 0 MHOIOYIeHAX C PAallio-
HAJIBLHBIMI KO3 dUIMeHTaMn K 3ajadaM 0 MHOTOUYJIEHAX C HEJIbIMU KO-
spdbunmenTamu, cHada a U3yINM MOCIEIHIE.

Onpenenenue 9. Muozouren f(x) ¢ yeavmu xoapduryuenmamu na3oi-
saemcs MIPUMUTABHBIM, €CAU 6CE €20 KOIPHUUUEHMBL 8 COBOKYNHOCTIU
63aumno npocmot, m.e. uxr H.O./[. pasen 1.

Kaxue npobemMbl 0 MHOMOYJIEHAX C HEJIBIMU KOI(DUIMEHTaMI MOYKHO
OTHECTH K II€PBOOYEPEJIHBIM JIjIs HAc?



V.19. CBenenne Kk MHOTOYJIEHAM C HeJIbIMI K03ddu-
MNeHTaMu

st Toro, 94TOOBLI CBECTH pelleHue 3ajJad 0 MHOIOYIeHAX C PAallio-
HAJIBLHBIMI KO3 dUIMeHTaMn K 3ajadaM 0 MHOTOUYJIEHAX C HEJIbIMU KO-
spdbunmenTamu, cHada a U3yINM MOCIEIHIE.

Omnpenesienne 9. Mnozounen f(x) ¢ yeavmu xoapduryuermamu Hasvi-
saemcs MIPUMUTABHBIM, €CAU 6CE €20 KOIPHUUUEHMBL 8 COBOKYNHOCTIU
63aumno npocmot, m.e. uxr H.O./[. pasen 1.

Kakue mpobieMbl 0 TPUMHUTHBHBIX MHOTOYJIEHAX MOYKHO OTHECTH K
1IepBOOYEPEJIHbIM JIJIs HaC?
— Kaxkue omnepaliun coxpaHsiloT NPUMUTHBHOCTH MHOTOUYJIEHOB”
— Kakue npobieMbl 0 MHOIOUJIeHAX € HEeJIbIMU KOI(MPUIIIEHTaMI MOXKHO
CBECTH K IPUMUTUBHBIM MHOTI'OYJICHAM ?
— Kak mpoBepuTh NpUMUTHUBHOCTL MHOTOUJIeHa 06€3 YTOMUTETLHOIO BhI-
qucaeHns HanOOoILIIero odIirnero jgeanTesis ero KoadgpuiunenTon?



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

Teopema 12. [Ipoussedenue npumumusHvr MHO20UAEHOE ECMb NPUMU-
MUBHBLL MHO20YNEH.

Jloka3aTeabCTBO.



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

Teopema 12. [Ipoussedenue npumMumunvr MHo204AEH06 CMb NPUMU-
MUBHBLT MHO20UNEH.

Jloka3aTeabCTBO. Hormycrum, qTO MHOI'OYJIEHbI
flx)=ag+azx+...4ax" u gx)=0by+bix+...+byx™ sBis-

I0TCA IPUMUTUBHBIMU, HO €y + C1Z + ... + Cpypx™ ™™ =

= (ap+amx+ ... +a,x") (bp + b1z + ...+ byz™)

IHPUMUTUBHBIM HE ABJIACTCA.



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

Teopema 12. [Ipoussedenue npumMumunvr MHo204AEH06 CMb NPUMU-
MUBHBLT MHO20UNEH.

Jloka3aTeabCTBO. Hormycrum, qTO MHOI'OYJIEHbI
flx)=ag+azx+...4ax" u gx)=0by+bix+...+byx™ sBis-

I0TCA IPUMUTUBHBIMU, HO €y + C1Z + ... + Cpypx™ ™™ =

= (ap+amx+ ... +a,x") (bp + b1z + ...+ byz™)

HPUMUTUBHBIM He siBjisiercs. O003HAUYMM depe3 p HIPOCTOe YUCJIO, sIBJIs-
foIeecst O0IUM JieuTeaeM KodpOUIUEeHTOB gy, C1, . . ., Cpim.
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V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

Teopema 12. [Ipoussedenue npumMumunvr MHo204AEH06 CMb NPUMU-
MUBHBLT MHO20UNEH.

Jloka3aTeabCTBO. Hormycrum, qTO MHOI'OYJIEHbI
flx)=ag+azx+...4ax" u gx)=0by+bix+...+byx™ sBis-

I0TCA IPUMUTUBHBIMU, HO €y + C1Z + ... + Cpypx™ ™™ =

= (ap+amx+ ... +a,x") (bp + b1z + ...+ byz™)

HPUMUTUBHBIM He siBjisiercst. OD03HAUNM Uepe3 P IIPOCTOe YHUCIO0, SIBJISIIO-
meecs oOIIMM JieJinTesieM KodpPUIneHToB Cg, C1, . . . , Chim. LlOCIIETHEE
YTBEP:KJIeHIE Ha, «sI3bIKe PABEHCTB» MOXKHO IIPeJICTaBUThL B BUIe (DOPMYJI
c; =p-d;.



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

p'd0+p'd1$+p'd2$2+...+p-dn+mxn+m:
= (ap+ @z + ...+ apx") (bg + bix + ... + bpx™)

CpaBHuBasi KO3(@UIIMEHTHI IPU PABHBIX CTEIEHSIX, 10JIydaeM



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

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

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

| P dptm = by,



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

p-do+p-diz+p-dot® + ... 4p-dppr" =
= (ap+ @z + ...+ apx") (bg + bix + ... + 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 — HauMeHbINNT TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HaMMEeHbIINI Takoil HoMep, 4To Ha P He Jleures bg.



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

p-do+p-diz+p-dot® + ... 4p-dppr" =
= (ap+ @z + ...+ apx") (bg + bix + ... + 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 — HauMeHbINNT TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HaMMeHbIINi Takoil HoMep, 4To Ha p He jgeaurces bg. Torja p-dyip =



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

p-do+p-diz+p-dot® + ... 4p-dppr" =
= (ap+ @z + ...+ apx") (bg + bix + ... + 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 — HauMeHbINNT TaKoil HOMEp, 4TO @, He JeJuTcs Ha p, a [ —
HaMMeHbIINi Takoil HoMep, 4To Ha p He jgeaurces bg. Torja p-dyip =
- aabﬁ -+ aa+1bﬁ—1 + aa—1b5+1 + aa+2bﬁ—2 + aa—2b5+2 + ...



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

)
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 [ —
HauMeHbIINiIt TaKoil HoMmep, 4To Ha p He jejutcs bg. Torna p-dyip =
= aabg + aa+1bﬁ_1 + aa_lb@url + aa+gbﬁ_2 + aa_2b5+2 + ...

B npapoit yacTu nocse/Hero paBeHcTBa Bce cjlaraeMble, KpoMe aqbg,
JIEJISITCL Ha, P HAIIEJIO.



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

)
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 [ —
HauMeHbIINiIt TaKoil HoMmep, 4To Ha p He jejutcs bg. Torna p-dyip =
= aabg + aa+1bﬁ_1 + aa_lb@url + aa+gbﬁ_2 + aa_2b5+2 + ...

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



V.20. Teopema l'aycca o nmpousBejieHUN TPUMUATUBHbBIX
MHOI'O4JIEHOB

Teopema 12. [Ipoussedenue npumMumunvr MHo204AEH06 CMb NPUMU-
MUBHBLT MHO20UNEH.

JokazareabcTBO. [IycTh o — HauMeHbLIIUit TaKoil HOMEpP, UTO G, He
Je/ITcs Ha p, a 3 — HauMEeHbIINUi TaKkoil HoMep, YTO Ha p He JejuTes bg.
Torna p-dyip =

= aabg + aa+1bﬁ_1 + aa_1b5+1 + CLOH_Qbﬁ_Q + aa_2b5+2 + ...

B npapoit "acTu nocseHero paBeHCTBa Bce cjaraeMble, KpoMe a,bg,
JIeJIATCA Ha, P HAIIEIO.

Ho sTo o3nauaer, 4To p - dyyp He JEIUTCS Ha P, YTO POTUBODPEULE.
Teopema goKazaHa.



V.21. Pa3ji02kuMOCTh MHOTI'OYJIEHOB HaJ II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13. Mnozounren ¢ ueavimu KoIPOUUUEHMAMYU ABAACNCA PA3-
NOAHCUMBIM HAO NONEM DAUUOHAABHBLEL YUCes mo20a U MoAbko mozda,
K020a 0M PA3A0AHCUM HAO KOALUOM UCADIT YUCEN.

JloKa3aTebCTBO.



V.21. Pa3ji02kuMOCTh MHOTI'OYJIEHOB HaJ II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13. Mnozounren ¢ ueavimu KoIPOUUUEHMAMYU ABAACNCA PA3-
AOHCUMDBIM. HAO NOAEM PAUUOHANBHBLL YUCEA 0200 U MOABKO Mmo20a,
K020a 0M PA3A0AHCUM HAO KOALUOM UCADIT YUCEN.

HokazareabcTtBo. Ilyctb  Bce  kod(pduIMEHTHI  MHOrOUJIE-
Ha f(z)=ap+ar+...+a,x" GBIAOTCS TEJIBIME  YUCTAMU U
f(z) = g(z)h(x), rae Bee KOIDDUIMEHTH MHOTOUIEHOB

gx)=by+ bz + ...+ bux™, h(x)=cy+cx+... +cpat
Q; l

E, Cj: 5j

ABJIAIOTCA PallnoOHAJILHBIMW 9YUCJTIaMI: bz =



V.21. Pa3ji02kuMOCTh MHOTI'OYJIEHOB HaJ II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13. Mnozounren ¢ ueavimu KoIPOUUUEHMAMYU ABAACNCA PA3-
AOHCUMDBIM. HAO NOAEM PAUUOHANBHBLL YUCEA 0200 U MOABKO Mmo20a,
K020a 0M PA3A0AHCUM HAO KOALUOM UCADIT YUCEN.

HokazareabcTtBo. Ilyctb  Bce  kod(pduIMEHTHI  MHOrOUJIE-
Ha f(z)=ap+ar+...+a,x" GBIAOTCS TEJIBIME  YUCTAMU U
f(z) = g(z)h(x), rae Bee KOIDDUIMEHTH MHOTOUIEHOB

gx)=by+ bz + ...+ bux™, h(x)=cy+cx+... +cpat

Q i
ABJIAIOTCA PallnoOHAJILHBIMW 9YUCJTIaMI: bz = E, Cj = 5—]
U J
u s
O4eBn/IHO, YTO CYHIECTBYIOT TaKNE HECOKPATHUMbBIE APOOU — U o 4TO
v

U s
MHOTOWIEHBI — - g(x) 1 e h(x) <BIAIOTCA TPUMUTUBHBIMU.
v



V.21. Pa3ji02kuMOCTh MHOTI'OYJIEHOB HaJ II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13. Mnozounren ¢ ueavimu KoIPOUUUEHMAMYU ABAACNCA PA3-
AOHCUMDBIM. HAO NOAEM PAUUOHANBHBLL YUCEA 0200 U MOABKO Mmo20a,
K020a 0M PA3A0AHCUM HAO KOALUOM UCADIT YUCEN.

HokazareabcTtBo. Ilyctb  Bce  kod(pduIMEHTHI  MHOrOUJIE-
na f(x)=ay+mzr+...+a,x" ABIAIOTCT  HEJBIME  UHCTAME
n  f(z)=g(x)h(x), tvIe MHOTOU/IEHbBI L. g(x) m ; - h(z)
SIBJIAIOTCAd HOPUMHUTHUBHBIMU. [lo Teopewme UI‘aycca o TIIpo-
3BeIeHNN IMTPUMUTUBHBIX MHOT'OYJIEHOB MHOT'OYJIEH

¢, % - f(x) = (E - g(a:)) : <§ : h(m)) SIBJISIETCST TIPUMUATUBHBIM.
v v



V.21. Pa3ji02kuMOCTh MHOTI'OYJIEHOB HaJ II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13. Mnozouren ¢ ueavimu xoapduyuenmamu A6AAEMCA Pa3-
AOHCUMDBIM. HAO NOAEM PAUUOHANBHBLL YUCEA 0200 U MOABKO Mmo20a,
K020a O PA3A0AHCUM HAO KONDUOM UEABIT YUCEN.

HokazareabcTtBo. Ilyctb  Bce  kod(pduIMEHTHI  MHOrOUJIE-
na f(x)=ay+mzr+...+a,x" ABIAIOTCT  HEJBIME  UHCTAME
u s
n  f(z)=g(x)h(x), tvIe MHOTOU/IEHbBI —-g(x) m . h(x)
v
SBJISTIOTCsT  TpuMuUTUBHBIMEU. [lo  Teopeme Taycca o mpo-
n3BeIeHNN PUMUTUBHBIX MHOTOYJIEHOB MHOTOU/JIeH
u S U s
——-flz)=(—=-g(x)) - (= h(x)) gaBasgercsds TPUMUTUBHDBIM.
v ot v | t
u S
3naunt, — - L= e = H.O.I. {ag,...,a,}.
v p



V.21. Pa3ji02kuMOCTh MHOTI'OYJIEHOB HaJ II0JIEM Pally-
OHAaJIbHbBIX YlceJ U HaJl KOJIbIIOM IIeJIbIX Ylce]I

Teopema 13. Mnozounren ¢ ueavimu KoIPOUUUEHMAMYU ABAACNCA PA3-
NOAHCUMBIM HAO NONEM DAUUOHAABHBLEL YUCes mo20a U MoAbko mozda,
K020a 0M PA3A0AHCUM HAO KOALUOM UCADIT YUCEN.

JokazareabcTBO. TakuM 0b6pa3oM,

)= (i = 9@) - (5 b)),

v t
TeopeMa, JIOKa3aHa.



V.22. Kpurepuii JdiizeHTIITEIiHA

Teopema 14. IIycmv y mro204.0eH0G
flz)=ap+ax+ ...+ a,z"

6Ce KOIPHUUUEHMDL YEABLE U CYUWECMBYEM NPOCTNOE YUCAO P MAKOE, MO
1) xoapuvuenm a, He deaumcs Ha p;
2) 6ce ocmanvhvie Koapdunuenmo deasmes na p;
8) c60600miti waen ag deaumes na p, Ho He Ha P2
Tozda mmozounsen f(x) Asasemcea Henpusodumvim Had NoseM PAUUO-
HAABHBLT HUCEN.

Jloka3aTeJabCTBO.



V.22. Kpurepuii JdiizeHTIITEIiHA

Teopema 14. IIycmv y mro204.0eH0G
flz)=ap+ax+ ...+ a,z"

6Ce KOIPHUUUEHMDL YEABLE U CYUWECMBYEM NPOCTNOE YUCAO P MAKOE, MO
1) xoapuvuenm a, He deaumcs Ha p;

2) 6ce ocmanvhvie Koapdunuenmo deasmes na p;

8) c60600miti waen ag deaumes na p, Ho He Ha P2

Tozda mmozounsen f(x) Asasemcea Henpusodumvim Had NoseM PAUUO-
HAABHBLT HUCEN.

JlokazaTeabCcTBO. [IpuMennM MeTO/1 J0Ka3aTeILCTBA «OT IMTPOTUBHO-
ro».



V.22. Kpurepuii JdiizeHTIITEIiHA

Teopema 14. IIycmv y mro204.0eH0G
flz)=ap+ax+ ...+ a,z"

6Ce KOIPHUUUEHMDL YEABLE U CYUWECMBYEM NPOCTNOE YUCAO P MAKOE, MO
1) xoapuvuenm a, He deaumcs Ha p;
2) 6ce ocmanvhvie Koapdunuenmo deasmes na p;
8) c60600miti waen ag deaumes na p, Ho He Ha P2
Tozda mmozounsen f(x) Asasemcea Henpusodumvim Had NoseM PAUUO-
HAABHBLT HUCEN.

HokazarenbctBo. [lycrs f(x) pasinoxum: f(z) =

= (bo + b+ .. b+ bkxk) (co + . d ™ cmxm) :
e {b;,¢;} C Q.



V.22. Kpurepuii JdiizeHTIITEIiHA

Teopema 14. IIycmv y mro204.0eH0G
flz)=ap+ax+ ...+ a,z"

6Ce KOIPHUUUEHMDL YEABLE U CYUWECMBYEM NPOCTNOE YUCAO P MAKOE, MO
1) xoapuvuenm a, He deaumcs Ha p;
2) 6ce ocmanvhvie Koapdunuenmo deasmes na p;
8) c60600miti waen ag deaumes na p, Ho He Ha P2
Tozda mmozounsen f(x) Asasemcea Henpusodumvim Had NoseM PAUUO-
HAABHBLT HUCEN.

HokazarenbctBo. [lycrs f(x) pasinoxum: f(z) =

= (bo+ b1z + ...+ b1z + bkl“k) (cot.. + Cna™ !+ cma"™)

e {b;, ¢;} C Q. CpaBunm K03bOUIMEHTHI IPH PABHBIX CTEIEHSIX:



V.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

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

e {b;, ¢;} C Q. CpaBuuM Ko3bOUIUEHTBI DU 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.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

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

e {b;, ¢;} C Q. CpaBuuM Ko3bOUIUEHTBI DU 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 jist i € {1; 2; ...; (n — 1)} umeem a; = ;.



V.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

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

e {b;, ¢;} C Q. CpaBuuM Ko3bOUIUEHTBI DU PABHBIX CTEIEHSIX:

)
app = boyco,

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

Ap1P = bp—1Gm + bkam—la
a, = bra,,.

\

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



V.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

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

e {b;, ¢;} C Q. CpaBuuM Ko3bOUIUEHTBI DU PABHBIX CTEIEHSIX:

)
app = boyco,

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

Ap1P = bp—1Gm + bkam—la
| an = br.a,.

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



V.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

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

e {b;, ¢;} C Q. CpaBuuM Ko3bOUIUEHTBI DU PABHBIX CTEIEHSIX:

)
app = boyco,

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

Ap1P = bp—1Gm + bkam—la
| an = br.a,.

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



V.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo +bhz 4.+ b+ bklﬁ) (CO +o At e cna™) |

rite {b;,¢;} € Q. CpaBuum ko35G UIMEHTBI IPU 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.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

= (bo +bhz 4.+ b+ bklﬁ) (CO +o At e cna™) |

rite {b;,¢;} € Q. CpaBuum ko35G UIMEHTBI IPU 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 (g — bidp). Snauurt, ¢; = dyp.



V.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

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

e {b;, ¢;} C Q. CpaBuuM Ko3bOUIUEHTBI DU PABHBIX CTEIEHSIX:

"

aop = bodop,

a1p = bpcy + bidop,

Qap = boca + bicy + badgp,

{ asp = bocs + bico + bocy + bgdop,

Op—1P = bp—1Gm, + bkcm—la
| an = bray,.

meem by He jesurest Ha p, ¢ = dop, ¢1 = dip.
Ncnonb3yst MeTo1 MHAYKIMKA HOJIydaeM, 9TO BCe ¢; Je/IsITCs Ha p.



V.22. Kpurepuii JdiizeHTIITEIiHA
JokazaTejabcTBO. ag + a1x + ...+ a,xr" =

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

riie {b;,c;} € Q. CpaBuuM k03GOUINEHTI IPH 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 MeTom MHAYKIAK [oJIydaeM, 9To Bee ¢; aeasaTcs Ha p. Ciie-
JIOBaTeJbHO, @, JIEJIUTCS Halle/Io Ha P.



V.22. Kpurepuii JdiizeHTIITEIiHA

Teopema 14. IIycmv y mro204.0eH0G
flz)=ap+ax+ ...+ a,z"

6Ce KOIPHUUUEHMDL YEABLE U CYUWECMBYEM NPOCTNOE YUCAO P MAKOE, MO
1) xoapuvuenm a, He deaumcs Ha p;

2) 6ce ocmanvhvie Koapdunuenmo deasmes na p;

8) c60600miti waen ag deaumes na p, Ho He Ha P2

Tozda mmozounsen f(x) Asasemcea Henpusodumvim Had NoseM PAUUO-
HAADHBLT YUCEN.

HokazareabcTBo. TaK, a, jgcanuTcd Haleao Ha p,



V.22. Kpurepuii JdiizeHTIITEIiHA

Teopema 14. IIycmv y mro204.0eH0G
flz)=ap+ax+ ...+ a,z"

6Ce KOIPHUUUEHMDL YEABLE U CYUWECMBYEM NPOCTNOE YUCAO P MAKOE, MO
1) xoapuvuenm a, He deaumcs Ha p;

2) 6ce ocmanvhvie Koapdunuenmo deasmes na p;

8) c60600miti waen ag deaumes na p, Ho He Ha P2

Tozda mmozounsen f(x) Asasemcea Henpusodumvim Had NoseM PAUUO-
HAABHBLT HUCEN.

HokazareabcTBo. VTax, a, jeanTcs Haleao Ha p, YTO TPOTUBOPEINT
YCJIOBUIO TEOPEMBI.



V.22. Kpurepuii JdiizeHTIITEIiHA

Teopema 14. IIycmv y mro204.0eH0G
flz)=ap+ax+ ...+ a,z"

6Ce KOIPHUUUEHMDL YEABLE U CYUWECMBYEM NPOCTNOE YUCAO P MAKOE, MO
1) xoapuvuenm a, He deaumcs Ha p;
2) 6ce ocmanvhvie Koapdunuenmo deasmes na p;
8) c60600miti waen ag deaumes na p, Ho He Ha P2
Tozda mmozounsen f(x) Asasemcea Henpusodumvim Had NoseM PAUUO-
HAABHBLT HUCEN.

JlokazaresibcTBO. VTaK, @, j1e/imuTest HALle/10 Ha P, 9TO TPOTHBOPEUNT
YCJIOBUIO TEOPEMBI.

Teopema goKazaHa.



V.23. lleable KOpHU MHOIoO4YjieHa C PalloOHAJbHbLIMNI
KO3 PpuIimeHTaMmn

Kak mokazas l'aiya, He cymecTByeT ajredpamdeckoil popMysIbl J1jisd
BLIUNCJICHIE KOPHEl MHOTOYIeHa CTeleHu, Oobiieii 4.

[ToaTomy



V.23. lleable KOpHU MHOIoO4YjieHa C PalloOHAJbHbLIMNI
KO3 PpuIimeHTaMmn

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.23. llenable KOpHU MHOTOYJIEHA C PalOHAJIbLHLIMI
Ko purmeaTaMm

PacemorpuM 3aj1a4y OTLICKAHKMSA [EJIOUYUCICHHBIX KOPHEl MHOroUjIe-
Ha f(x) ¢ panmonasbHBIMET KO3(hDMUITTEHTAM.



V.23. Lleable KOpHU MHOroO4YJeHA C PallIOHAJbHLIMU
Ko purmeaTaMm

Pacemorpum 3ajiady OThICKAHUST 11€JI0YMCIEHHBIX KOpPHEH MHOIOJIe-
Ha f(x) ¢ panmonasbHBIMET KO3(hDMUITTEHTAM.

DTa 3ajlada paBHOCUIbHA 3aJlade OTHICKAHWA TeJ0UNCIeHHbIX KOopHei
MHorowieHa - f(x) ¢ neasiMu KodduimeHTaMu, e j — HaAnMeHb-
1ee odIlee KpaTHoe 3HaMeHaTeseil BceX KodpMUImeHToB MHOTOYIe-

wa f(x).



V.23. Lleable KOpHU MHOroO4YJeHA C PallIOHAJbHLIMU
Ko purmeaTaMm

PaccmoTpuM 3ajiaqy OThICKaHUS IIEJIOYNCIEHHBIX KOPHEH MHOIoYJIe-
Ha f(x) ¢ panmonagsbHbIMy Ko3hDhUIIeHTAMI.

DTa 3ajlada paBHOCUIbHA 3aJlade OTHICKAHWA TeJ0UNCIeHHbIX KOopHei
MHorowieHa - f(x) ¢ neasiMu 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.23. llenble KOpHU MHOTI'OYJIEHA C PaAIMOHAJILHBIMUI
Ko purmeaTaMm

[Tycrn o — KOPEHb IPUMUATUBHOTO MHOTO'JICHA
f(z) =ap+ a1x + ...+ ax”. Ilo Teopeme Besy

agtarz+.. +aa” = (x —a) (bp+ bz + ... + bn_lx”_l) , e b,_1 = a,.

cnonb3yga cxemy 'opHepa nim 1oKa3aTebcTBO TEOPEMbBI O JeJIeHNN
Cc ocTaTkKoM, nojaydaeM, 4To b; € ().



V.23. llenble KOpHU MHOTI'OYJIEHA C PaAIMOHAJILHBIMUI
Ko purmeaTaMm

[Tycrn o — KOPEHb IPUMUATUBHOTO MHOTO'JICHA
f(z) =ap+ a1x + ...+ ax”. Ilo Teopeme Besy

agtarz+.. +aa” = (x —a) (bp+ bz + ... + bn_lx”_l) , e b,_1 = 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 YUCJIAMI.



V.23. llenple KOpHN MHOIO4YJieHa C PalNOHAJbLHBIMUI
Ko purmeaTaMm

Nrak, ecsm « — 1eablii KOpeHb MNPUMUTHUBHOTO MHOTOYJIE-

va f(r)=ap+axz+...+a,x", TO JI HEKOTOPLIX Ko3(bbuImen-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (by+ bz + ...+ b_12"Y) | tae by_y = an,.

Ncnonnsyst cxemy Il'opHepa moaydaem, 9To ap O0AUMCSA HGUEAO
Ha Q.



V.23. llenple KOpHN MHOIO4YJieHa C PalNOHAJbLHBIMUI
Ko purmeaTaMm
Nrak, ecmm «

[eJblil  KOpeHb IPUMUTUBHOI'O MHOIOYJIe-

va f(r)=ap+axz+...+a,x", TO JI HEKOTOPLIX Ko3(bbuImen-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (by+ bz + ...+ b_12"Y) | tae 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.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
Ko purmeaTaMm

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+axz+...+a,x", TO JI HEKOTOPLIX Ko3(bbuImen-
TOB b; € Z

aptarz+. . +a,z" = (x — ) (by+ bz + ...+ b_12"Y) | tae 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.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
Ko purmeaTaMm

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+axz+...+a,x", TO JI HEKOTOPLIX Ko3(bbuImen-
TOB b; € Z

aptarz+. . +az" = (x — ) (by+ bz + ...+ b,_12"Y) | nae by_1 = ay,

1 ay 0eaumcs Haueao Ha «.
s moncka MeToja yMeHbIeHus: oObeMa 1epedbopa NPUMEHUM CTpa-
TETnI0 IIPUOPUTETHOIO N3yYEHNS IKCTPEMAJIbHBIX CUTYAITHIA.



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
Ko purmeaTaMm

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+axz+...+a,x", TO JI HEKOTOPLIX Ko3(bbuImen-
TOB b; € Z

aptarz+. . +az" = (x — ) (by+ bz + ...+ b,_12"Y) | 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-
rouwrtena 1pu x = 0. [Tomrmo 0 B KauecTBe «3KCTpeMabHOIO» 3HAUCHUS
apryMeHTa eCTeCTBEHHO B3sITh



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
Ko purmeaTaMm

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
va f(r)=ap+axz+...+a,x", TO JI HEKOTOPLIX Ko3(bbuImen-
TOB b; € Z

aptarz+. . +az" = (x — ) (by+ bz + ...+ b,_12"Y) | 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-
rouwrtena 1pu x = 0. [Tomrmo 0 B KauecTBe «3KCTpeMabHOIO» 3HAUCHUS
apryMeHTa eCTeCTBEHHO B3dATh * = 1 u x = —1.



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
KO3 PpuIimeHTaMmn

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

aptarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs nHaueao Ha «o. lpun x = —1

fl=1) =



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
KO3 PpuIimeHTaMmn

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

aptarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs nHaueao Ha «o. lpun x = —1
f(=1)=(=1—a) (by+bi(—1) + ...+ b, (-1)"""),

OTKY/da CJIEAYET, 9TO



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
KO3 PpuIimeHTaMmn

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

aptarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs nHaueao Ha «o. lpun x = —1
f(=1)=(=1—a) (by+bi(—1) + ...+ b, (-1)"""),

oTKya ciaenyet, urto f(—1) deaumes Haueno Ha (o + 1).



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
KO3 PpuIimeHTaMmn

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

aptarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs nHaueao Ha «o. lpun x = —1
f(=1)=(=1—a) (by+bi(—1) + ...+ b, (-1)"""),

oTKya ciaenyet, urto f(—1) deaumes Haueno Ha (o + 1).
Ilpn z =1
fQ) =



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
KO3 PpuIimeHTaMmn

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

aptarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs nHaueao Ha «o. lpun x = —1
f(=1)=(=1—a) (by+bi(—1) + ...+ b, (-1)"""),

oTKya ciaenyet, urto f(—1) deaumes Haueno Ha (o + 1).
Ilpn z =1
f(l) = (1—04)(b0+b1+...+bn_1),



V.23. Ileable KOpHU MHOIOYJICHA C PAIMOHAILHLIMU
KO3 PpuIimeHTaMmn

Nrak, ecamm « — Nedblii KOpeHb MNPUMUTUBHOIO MHOIOYJIE-
Ha f(x)=ag+ax+ ...+ a,x", TO I HEKOTOPHIX KOIPPUINEH-
TOB b; € Z

aptarr+. . 4a,z" = (r — «) (bo +bix+...+ bn_lx”_l) , vae b,_1 = a,,
n ay deaumcs nHaueao Ha «o. lpun x = —1
f(=1)=(=1—a) (by+bi(—1) + ...+ b, (-1)"""),

oTKya ciaenyet, urto f(—1) deaumes Haueno Ha (o + 1).
Ilpn z =1
f(l) = (1—04)(b0+b1+...+bn_1),

oTkya ciaenyet, uro f(1) deaumesa nauveno Ha (o —1).



V.24. PamnuonajibHble KOPHU MHOI'OYJIEHa C Ppalio-
HaJbHBIMI KO3 PuImeHTaMu

CBejieHne 3a/1a4u OTbICKAHUS PAIMOHAIbHBIX KOPHE MHOTOU/IeHA C Pa-
IUOHAJILHBIMI KO3 UIMEeHTaM K MMOUCKY IeJIbIX KOPHEeil MHOIrodjIeHa
C IeJIbIMU KOSCbeI/IHI/IeHTaMI/I ocymIeCTBJIAeTCA C IIOMOIIBIO TE€OpeMbI O
PalOHAJIbHbIX KOPHAX MHOI'o1J/ieHa C € JMHNYHbIM CTapIlInM KO-
3¢ DUIMEHTOM 1 TeOPEMBI O CBeJeHNN K KOPHAM MHOI'OYJIEHA C
eIUHNIHLIM CTapOInM K03 DUIINEeHTOM.
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JTokazareabCcTBO. lpejcraBum panmoHajibHoe 9ucjio o B BUJIE
HEeCOKpaTUMOil apobu o Torna

U Uu n—1 U n
ag+a1—+ ... +ap-1 | — —|—(—) =0,
v v (Y

oTKyaa agt” + auv" 4+ .+ apqu o + U = 0.
CitetoBaTeibHO, U (aov”_l + a4+ an_lu”_l) = (—u”_l).
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C eAMHUYIHBIM CTapIIuM KO3 PUIIeHTOM

Teopema 15. Fcau wucao o € () asaaemes  Koprem  MHO20A6-
na  f(r)=ap+ax+...+a, 12"+ 2" ¢ ueavmu  xosphuruen-
MaMU @;, MO ¢ AGAACTNCA UCALM YUCAOM.

JTokazareabCcTBO. lpejcraBum panmoHajibHoe 9ucjio o B BUJIE

HEeCOKpaTUMoil 1pobu —.
v

2

[Homyammm v (aov”_l +auv" 4+ L+ an_lu”_l) =7 (—u”_l). 3Ha-

YUT, €CJU YUCJ0 U JICJIUTCA HalleJI0 Ha IMPOCTOE YUCJIO P, TO YUCIO U
JICJIUTCA Ha P.

Ho uncna u n v gBAAIOTCA B3aUMHO TPOCTHIMH, 3HAYUT TaKOTO UNCIa P
()
He cymecrsyer. CiejioBare/ibHO, v = 1, T.e. @ = — = .

1
Teopema joKazaHa.



V.25.1. Teopema o0 cBeJileHUN K KOPHSIM MHOI'OYJIEHA C
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Teopema 16.  FEcau  wucao o ABAACCA  KODHEM — MHO204A6-
nwa  f(r)=ap+ax+...+a, 12" +aa” ¢ UCABLMU KO-
afpuyuenmamu  a;, mo  (Qap)  AGAAEMCA  KOPHEM — MHO20UAEHA
g(y) = aptag + apPary + .+ apany" T+ y"

Jloka3aTeJabCTBO.
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V.25.1. Teopema o0 cBeJileHUN K KOPHSIM MHOI'OYJIEHA C
e IMHIIHBbIM CcTapinnuM Ko3duiimeHTom

Teopema 16.  FEcau  wucio «  AGAACMCA  KOPHEM — MHO20MAE-
nwa  f(r)=ap+ax+...+a, 12" +aa” ¢ UCABLMU KO-
afpuyuenmamu  a;, mo  (Qap)  AGAAEMCA  KOPHEM — MHO20UAEHA
g(y) = aptag + apPary + .+ apany" T+ y"

HHokazareabcTBo. Jlocrarouno B MHOrOWIeHe f(2) TpoBecTH 3aMeny

; Y
lepeMeHHoll © = —:
an

y\ aap '+ tapyt T Ayt
f - n—1 T n—lg(y)
a a
n n

[o yenosmo 0 = f(a) = f <(O‘“n>) .

Qn,



V.25.1. Teopema o0 cBeJileHUN K KOPHSIM MHOI'OYJIEHA C
e IMHIIHBbIM CcTapinnuM Ko3duiimeHTom

Teopema 16.  FEcau  wucio «  AGAACMCA  KOPHEM — MHO20MAE-
nwa  f(r)=ap+ax+...+a, 12" +aa” ¢ UCABLMU KO-
afpuyuenmamu  a;, mo  (Qap)  AGAAEMCA  KOPHEM — MHO20UAEHA
g(y) = aptag + apPary + .+ apany" T+ y"

HHokazareabcTBo. Jlocrarouno B MHOrOWIeHe f(2) TpoBecTH 3aMeny

; Y
lepeMeHHoll © = —:
an

y\ aap '+ tapyt T Ayt
f - n—1 T n—lg(y)
a a
n n

[To yemosuio 0 = f(a) = f <(&an>) = an1—19 (ay,).

an n
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e IMHIIHBbIM CcTapinnuM Ko3duiimeHTom

Teopema 16.  FEcau  wucao o ABAACCA  KODHEM — MHO204A6-
nwa  f(r)=ap+ax+...+a, 12" +aa” ¢ UCABLMU KO-
afpuyuenmamu  a;, mo  (Qap)  AGAAEMCA  KOPHEM — MHO20UAEHA
g(y) = a"lag +a"awy + ...+ apan 1y + Y

HHokazareabcTBo. IlTak, Py (aa,) =0, Te. (aa,) aBagerca Kop-

HeM MHOro'wIeHa g(y). '

Teopema goKazaHa.
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Onpenenenne 10. Komnaekcroe wucro o masvieaemces ajiredpamde-

TaxKoe 1oJie P, 9To

CKHUM, €CAU OHO ABAACMCA KOPHEM MHO204AEHA C UEAbLMU KOIPPULU-
eHmam. B npomusHom CAyuae “uciso o Ha3veaemcs TPAHCIeHOeHT-
HbIM .
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SBJISIETCsT KOpHEM MHorodjieHa f(x) ¢ nenbimu kosdbdurmentamu. Cpejin
BCEX TAKUX MHOTOWIEHOB f() BO3bMEM OJIMH U3 MHOTOY/JIEHOB HANMEHb-
meii crerenu. Mrax, Mbl mokazasu, 9o eciaun f(x) mpuBomgum naj Q,
to f(x) = g(x)h(zx), rae Bce KoaburmenTor Muaorowienos g(x) u h(x)
SBJISTIOTCsT TesibiMu auciamu. Ho B stom ciaydae 0 = f(a) = g(a)h(«),
OTKYJIa CJICJIYeT, YTO (v SIBJIsIeTCs KOpHeM MHorodwiena g(x) uiun h(x).



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. /laa 2100020 anzebpauvecko20 WUcAG v CYWECMBYEm edum-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOAHCUMENDHDIM CINAPUWUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABAS-
emcs .

Hoka3zarenbcTBOo. [lo onpejnenennio ajredpamvdeckoro 4mcjaa o
SBJIsieTCs KopHeM MHorowteHa f(x) ¢ nesbivu koaddurmmertamu. Cpein
BCEX TAKUX MHOTOWIEHOB f () BO3bMEM OJIMH N3 MHOTOUJIEHOB HANMEHD-
meit crerenn. Vtak, Mbl mokazasm, uto ecin f(x) npuBojaum Haj Q,

h(z)

to f(x) = g(x)h(z), rae Bce kKoadburmenTsr MEOrOWICHOB ¢(x) 1
ABIAIOTCA TiesibiMu ducsiamu. Ho B stom ciyaae 0 = f(a) = g(a)h(a),

OTKY/Ia CJIEJIyeT, 9TO (v sIBJISTeTCsT KopHeM MHorodjieHa g(x) uwiun h(x). Ho
CTeneHb KaxkJI0TO U3 HUX MEHbIe cTereHn MHorodieHa f(x).



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. /laa 2100020 anzebpauvecko20 WUcAG v CYWECMBYEm edum-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOAHCUMENDHDIM CINAPUWUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABAS-
emcs .

Hoka3zarenbcTBOo. [lo onpejnenennio ajredpamvdeckoro 4mcjaa o
SBJIsieTCs KopHeM MHorowteHa f(x) ¢ nesbivu koaddurmmertamu. Cpein
BCEX TAKUX MHOTOWIEHOB f() BO3bMEM OJIMH U3 MHOTOY/JIEHOB HANMEHb-
meii crerenu. Mbr okazasm, aro f(x) nenpuBogum waj Q.



V.26.1. Teopema 0 conps>KeHHBIX aJredpamdecKmx
qucJiax

Teopema 17. J[as 1100020 a.02e0DpaUMECK020 HUCAA O CYULLCMBYEM, e0UM-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NONOHCUMENOHDIM CNMAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 AGCAA-
emcs .

Hoka3zarenbcTBOo. [lo onpejnenennio ajredpamvdeckoro 4mcjaa o
SBJIsieTCs KopHeM MHorowteHa f(x) ¢ nesbivu koaddurmmertamu. Cpein
BCEX TAKUX MHOTOWIEHOB f() BO3bMEM OJIMH U3 MHOTOY/JIEHOB HANMEHb-
meii crerenu. Mbr okazasm, aro f(x) nenpuBogum waj Q.

Ecmu f — nmambosibmimii obmimii geanTesab BeexX KodPQUIMeHToB
muorodiena f(x), ro f(x) = 6 - s(z) = (=F) - (—s(x)), rne s(x) — npu-
MUTHUBHBIIT MHOTOYJIEH, U (v — €r'0 KOPEHb.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. /laa 2100020 anzebpauvecko20 WUcAG v CYWECMBYEm edum-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOAHCUMENDHDIM CINAPUWUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABAS-
emcs .

Hoka3zarenbcTBOo. [lo onpejnenennio ajredpamvdeckoro 4mcjaa o
SBJIsieTCs KopHeM MHorowteHa f(x) ¢ nesbivu koaddurmmertamu. Cpein
BCEX TAKUX MHOTOWIEHOB f() BO3bMEM OJIMH U3 MHOTOY/JIEHOB HANMEHb-
meii crerenu. Mbr okazasm, aro f(x) nenpuBogum waj Q.

BHATUT, MOZKHO CUUTATH, 9TO () — MPUMUTUBHBIA MHOTOYJIEH 1
9T0 KOA(MPMULMEHT [IPU cTapIleil CTelleHn MO0JI0XKUTe e .



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. J[as 1100020 a.02e0DpaUMECK020 HUCAA O CYULLCMBYEM, e0UM-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NONOHCUMEALHDILM CIMAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABAA-
emcs .

HokazareabcTBo. Ocraioch MoKa3aTh, YTO MHOrOUIeH f(x) ompeje-
JisleTcd OJJHO3HAYHO.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. J[as 1100020 a.02e0DpaUMECK020 HUCAA O CYULLCMBYEM, e0UM-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NONOHCUMEALHDILM CIMAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABAA-
emcs .

JlokazaTebCcTBO. [Iycrh v siBjIsieTcst KOpHeM HPUMUTUBHBIX MHOI'O-

wieHoB f(z) u g(x) MUHUMAJIBHON CTEIEHU C MEeJIbIMI KOO hUImeHTaMun
1 HOJIOYKUTEJILHBIM KOIM@UIMEHTOM [IPU CTapliieil CreleHnu.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. J[as 1100020 a.02e0DpaUMECK020 HUCAA O CYULLCMBYEM, e0UM-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NONOHCUMEALHDILM CIMAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABAA-
emcs .

,ZLOK&B&TGJIBCTBO. HO TeopeMe (0) AeJICHNN C OCTATKOM
f(z) = p(x)g(x) + r(x), rae 0 < deg(r(z)) < deg(f(x)) = deg(g(x)).



V.26.1. Teopema 0 conps>KeHHBIX aJredpamdecKmx
qucJiax

Teopema 17. J[aa 4100020 a12€0paUMECK020 YUCAGL O CYWECMEYEM. e0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAONHCUMENLHBM CINAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO ABNA-
emces .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). W3 moxazaresbcrBa Teope-
Mbl O JIeJIeHUM C OCTATKOM CJIeJyeT, 4TO Bce KOI(DMOUINEHTHI
MHOTOWICHOB P(x) 1 7(x) SBIAIOTCS PAITUMOHAIBLHBIMU TUCJIAMUA.



V.26.1. Teopema 0 conps>KeHHBIX aJredpamdecKmx
qucJiax

Teopema 17. J[aa 4100020 a12€0paUMECK020 YUCAGL O CYWECMEYEM. e0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAONHCUMENLHBM CINAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO ABNA-
emces .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u f — Han-
Menbiiiee o0Iee KpaTHoe 3HaMeHaTejeil BceeX Ko3(hDMUIMEeHTOB
muorowiena r(x). Torga



V.26.1. Teopema 0 conps>KeHHBIX aJredpamdecKmx
qucJiax

Teopema 17. J[aa 4100020 a12€0paUMECK020 YUCAGL O CYWECMEYEM. e0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAONHCUMENLHBM CINAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO ABNA-
emces .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u f — Han-
Menbiiiee o0Iee KpaTHoe 3HaMeHaTejeil BceeX Ko3(hDMUIMEeHTOB
muorowiena r(x). Torga

Bfla) = Bpla)gla) + Br(a)



V.26.1. Teopema 0 conps>KeHHBIX aJredpamdecKmx
qucJiax

Teopema 17. J[aa 4100020 a12€0paUMECK020 YUCAGL O CYWECMEYEM. e0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAONHCUMENLHBM CINAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO ABNA-
emces .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u f — Han-
Menbiiiee o0Iee KpaTHoe 3HaMeHaTejeil BceeX Ko3(hDMUIMEeHTOB
muorowiena r(x). Torga

B {(e) = Ppla) g(a) +5r(a)

~~
=0 =0



V.26.1. Teopema 0 conps>KeHHBIX aJredpamdecKmx
qucJiax

Teopema 17. J[aa 4100020 a12€0paUMECK020 YUCAGL O CYWECMEYEM. e0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAONHCUMENLHBM CINAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO ABNA-
emces .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u f — Han-
Menbiiiee o0Iee KpaTHoe 3HaMeHaTejeil BceeX Ko3(hDMUIMEeHTOB
muorowiena r(x). Torga

0=8f(a) = Bp(a) gla) +r(c)

~~ ~~
=0 =0



V.26.1. Teopema 0 conps>KeHHBIX aJredpamdecKmx
qucJiax

Teopema 17. J[aa 4100020 a12€0paUMECK020 YUCAGL O CYWECMEYEM. e0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAONHCUMENLHBM CINAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO ABNA-
emces .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u f — Han-
Menbiiiee o0Iee KpaTHoe 3HaMeHaTejeil BceeX Ko3(hDMUIMEeHTOB
muorowiena r(x). Torga

0=pfla) = Ppla) gla) +6r(a) = pr(a)=0.

~~ ~~
=0 =0



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. Jis 1106020 aszebpauiecko20 YUCAG & CYULLCTNEYEM, €0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOHCUMENLHBILM CINAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO AGNA-
emcs .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u f — Han-
MeHbIee o0Imee KparHoe 3HaMeHaTeseil Bcex K03 (DUINEHTOB
muorodiera 1(x). Torga fr(a) = 0. Takum 06pasoM « sIBJIsIeTCsT KOpHEM
MHOTOUJIeHa O7(x) ¢ nesbiMu KoabUImeHTamu.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. Jis 1106020 aszebpauiecko20 YUCAG & CYULLCTNEYEM, €0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOHCUMENLHBILM CINAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO AGNA-
emcs .

oka3aTeabCcTBO. f(x) =p(x)g(x) + r(zx), e
0 < deg(r(x)) < deg(f(x)) = deg(g(z)). Ilycts r(x) Z0 u f — Han-
MeHbIee o0Imee KparHoe 3HaMeHaTeseil Bcex K03 (DUINEHTOB
muorodiera 1(x). Torga fr(a) = 0. Takum 06pasoM « sIBJIsIeTCsT KOpHEM
MHorowteHa 5r(x) ¢ neasiMu koadduimentamu. Ho ero crernens MeHbIie
crereHn MHOro4UIeHa f(x), mpoTHBOpeUne.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. J[is 24100020 an2ebpauvecko2o wucia & CYuecmsyem eouH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NONOHCUMEALHDILM CIMAPUUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABAA-
emesa Q.

HokazareabctBo. Cremosarensho, f(x) = p(x)g(r). Tak kax crere-

HU MHOTOUIeHOB f(x) u g(x) paBHBI, TO CTeNeHb MHOTOWICHA P(X) paB-
Ha 0.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. Jis 1106020 aszebpauiecko20 YUCAG & CYULLCTNEYEM, €0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOHCUMENLHBILM CINAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO AGNA-
emcs .

HokazareabctBo. Cremosarensho, f(x) = p(x)g(r). Tak kax crere-
HU MHOTOUIeHOB f(x) u g(x) paBHBI, TO CTeNeHb MHOTOWICHA P(X) paB-
ma 0. Ilo ompejesnennio TPUMATUBHOTO MHOTOYJIEHA 13 DABEHCTBA

f(z) =p-g(x) cnenyer, uro p € {—1; 1}.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. Jis 1106020 aszebpauiecko20 YUCAG & CYULLCTNEYEM, €0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOHCUMENLHBILM CINAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO AGNA-
emcs .

HokazareabctBo. Cremosarensho, f(x) = p(x)g(r). Tak kax crere-
HU MHOTOUIeHOB f(x) u g(x) paBHBI, TO CTeNeHb MHOTOWICHA P(X) paB-
ga 0. Ilo ompejenennio MIPUMUATUBHOIO MHOTI'OYJIEHA U3 PaBEHCTBA
f(x) =p-g(x) cnenyer, uro p € {—1; 1}. Hoy muorouenos f(x) u g(x)
Ko DUmenT npu crapiieiil cTenenn moJaozKuTeIeH, mod3Tomy p = 1.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. Jis 1106020 aszebpauiecko20 YUCAG & CYULLCTNEYEM, €0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOHCUMENLHBILM CINAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO AGNA-
emcs .

HokazareabctBo. Cremosarensho, f(x) = p(x)g(r). Tak kax crere-
HU MHOTOUIeHOB f(x) u g(x) paBHBI, TO CTeNeHb MHOTOWICHA P(X) paB-
ma 0. Ilo ompejesnennio TPUMATUBHOTO MHOTOYJIEHA 13 DABEHCTBA
f(x) =p-g(x) cnenyer, uro p € {—1; 1}. Hoy muorouenos f(x) u g(x)
Ko DUmenT npu crapiieiil cTenenn moJaozKuTeIeH, mod3Tomy p = 1.

CrenoBarebio, f(x) = g(x), T.e. MHOTOUTEH f(x) ompejensercs O/l
HO3HAYHO.



V.26.1. Teopema 0 CcOIpPs>KEHHBIX aJredpamvieckKnx
qucJiax

Teopema 17. Jis 1106020 aszebpauiecko20 YUCAG & CYULLCTNEYEM, €0UH-
cmeerHvli HeIPpUBOAUMBINA Had Q npumumusHwvLli MHO204AEH C
NOAOHCUMENLHBILM CINAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPOLO AGNA-
emcs .

HokazareabctBo. Cremosarensho, f(x) = p(x)g(r). Tak kax crere-
HU MHOTOUIeHOB f(x) u g(x) paBHBI, TO CTeNeHb MHOTOWICHA P(X) paB-
ma 0. Ilo ompejesnennio TPUMATUBHOTO MHOTOYJIEHA 13 DABEHCTBA
f(x) =p-g(x) cnenyer, uro p € {—1; 1}. Hoy muorouenos f(x) u g(x)
Ko DUmenT npu crapiieiil cTenenn moJaozKuTeIeH, mod3Tomy p = 1.

CrenoBarebio, f(x) = g(x), T.e. MHOTOUTEH f(x) ompejensercs O/l
Hoszuavarno. TeopeMa JokazaHa.



V.26.2. ConpsizkeHHbIE aJjiredpamviecKne Yicja

Teopema 18. J[as 1100020 anzebpauniecko2o wUcAa o CYu,ecmseyem eoun-
cmeerHvili HempuBOAUMbBINA Had Q npumumueHwvLll MHO204AEH C
NONOHCUMEALHDLM CIMAPULUM KOIPHUUUEHMOM, KOPHEM KOMOPO20 ABNA-
emca .

Omnpenenenne 11. Aneebpauneckue wucia & u f 1aA316a10MCA COTIPSI-
YKEHHBIMU, €CAU ONA HUCAL O U HUCAG B COBNAOAI0M MHOLOUAEHDL, ONPE-
desennoie 8 meopeme 17 0 CONPAHCEHHBIT an2eOPAUNECKUT
yucaax. Ecau f(x) — amom mmozounen us meopemo, 17, mo aneed-
pauseckue wucaa & u  Ha3v6a10MmeA COMPSIXKEHHBIMU Yepe3 MHOTO-
wieH f(x).



V.26.2. ConpsizkeHHbIE aJjiredpamviecKne Yicja

Teopema 18. J[as 1100020 anzebpauniecko2o wUcAa o CYu,ecmseyem eoun-
cmeerHblli HeIIPUBOAMMBIN Had Q npumumueHsili MHO204AEH C
NONONHCUMENDHDIM CNAPULUM KOIPPUUUEHMOM, KOPHEM KOMOPO20 AGAA-
emes Q.

Omnpenenenne 11. Anezebpauneckue wucia o u B Ha3vl6a10MCA COMPSI-
YKEHHBIMU, €CAU ONA HUCAL O U HUCAG B COBNAOAI0M MHOLOUAEHDL, ONPE-
desennoie 8 meopeme 17 0 CONPAHCEHHBIT an2eOPAUNECKUT
yucaax. Ecau f(x) — amom mmozounen us meopemo, 17, mo aneed-
pauseckue wucaa & u  Ha3v6a10MmeA COMPSIXKEHHBIMU Yepe3 MHOTO-
wieH f(x).

He cnegyet nyTtaTh COMpsXKEHHOCTb anrebpanyeckux 4ucen u Corpsi-
>KEHHOCTb KOMIJIEKCHbIX Yucen!



V.26.3. Teopema 00 oneparusax HaJ ajJredbpaniecKuMm
qucJIaMu

Teopema 19. Cymma, pasrocmos, npoussedenue u wacmmoe ar2edpaue-
CKUL YUCEN ABAANOMCA AA2E0PAULECKUMU YUCAGMU.



V.26.4. CiaencrTBue o moJjie ajaredbpamiecKnx 49mncel

CaencrBue 4. Mnuooicecmso arzebpaureckur “uces ¢ ONEPAUUAMYU CYM-
MG U NPOU3BEIEHUE AN2EOPAUMECKUL YUCEN ABAACTNCA NONEM.
JloKa3aTeJabCTBO.



V.26.4. CiaencrTBue o moJjie ajaredbpamiecKnx 49mncel

CaencrBue 4. Mnuooicecmso arzebpaureckur “uces ¢ ONEPAUUAMYU CYM-
MG U NPOU3BEIEHUE AN2EOPAUMECKUL YUCEN ABAACTNCA NONEM.
Hoka3zaTenbcTBOo. [lo Teopeme 00 onepalugax Ha/ ajaredpamnye-
CKIMM YMCJIAMI MHOYKECTBO aJireOpalvecKux 4ncesl 3aMKHYTO OTHO-
CUTEJILHO CJIOKEHMA U YMHOYKEHHUs. SHAUUT, OCTACTCA TOJILKO IIPOBEPUTH
BBIIIOJIHEHIE AKCHOM TI0JIsI B ajredpe ajredpaniecKux ducel.



V.26.4. CiaencrTBue o moJjie ajaredbpamiecKnx 49mncel

CaencrBue 4. Mnuooicecmso arzebpaureckur “uces ¢ ONEPAUUAMYU CYM-
MG U NPOU3BEIEHUE AN2EOPAUMECKUL YUCEN ABAACTNCA NONEM.

Hoka3zaTenbcTBOo. [lo Teopeme 00 onepalugax Ha/ ajaredpamnye-
CKIMM YMCJIAMI MHOYKECTBO aJireOpalvecKux 4ncesl 3aMKHYTO OTHO-
CUTEJILHO CJIOKEHMA U YMHOYKEHHUs. SHAUUT, OCTACTCA TOJILKO IIPOBEPUTH
BBIIIOJIHEHIE AKCHOM TI0JIsI B ajredpe ajredpaniecKux ducel.

Ho »Tu akcmombl BBIIOIHSIIOTCS JJIs1 JIIOOBIX KOMILIEKCHBIX THUCEN, U,
OCKOJIBKY 0 1 1 sIBJISTIOTCS aredpandecKuMy YUCIaMU, TO 9TH aKCHOMBI
BBIIIOJIHSIIOTCSI U JIJIST 1IOJIMHOXKECTBA KOMILJIEKCHBIX YHCeT — JIJIsI ajired-
pandeckux guces. CiejcTBue J0Ka3aHo.



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka
Kak moctponth byHKIUIO, rpaduK KOTOPOil IPOXOIUT depe3 TOUKN

My (zo;y0), Mi(xiy1), Ma(xoy2), ..y My (Tnyn)?



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Kak moctponth byHKIUIO, rpaduK KOTOPOil IPOXOIUT depe3 TOUKN
Mo (zo;90), Mi(zi;y1),  Ma(w;y2), -y My (@0 yn)?

EcrecrBenno BuiOparh byHKINIO «1ompoiies. Camoil «pocToity (yHK-
et J1j1si pereHust 3ol 3a/iaun siBJIsIeTCsl, BUJIUMO, MHOTOUJIEH.



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Kak moctponth byHKIUIO, rpaduK KOTOPOil IPOXOIUT depe3 TOUKN
Mo (zo;90), Mi(zi;y1),  Ma(w;y2), -y My (@0 yn)?

EcrecrBenno BuiOparh byHKINIO «1ompoiies. Camoil «pocToity (yHK-
et J1j1si pereHust 3ol 3a/iaun siBJIsIeTCsl, BUJIUMO, MHOTOUJIEH.
Pemrenme nmocrapiennoii 3a1a4n odecriednBaeT cje/IyIonias TeopeMa.



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

. l;[k (z — xm)
fla) =Yy 7 =
=7 T (=) A

_ z”:yk (x —xp) ... (x —xp_1) (x — xpy1) ... (T — )
iz0” (@ —xo) . (zk — @) (T — Tosr) - (@0 — 2)
cnpasedauev. pasencmsa f(x,) = y,.
Paccmorpers npumep?



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

. l;[k (z — xm)
fla) =Yy 7 =
=7 T (=) @

_ z”:yk (x —xp) ... (x —xp_1) (x — xpy1) ... (T — )
=0 (xp — x0) - - (2 — T1) (T — Tpa1) - - - (T — Tp)
cnpasedauev. pasencmsa f(x,) = y,.
JloKka3aTeabCTBO.



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

. l;[k (z — xm)
fla) =Yy 7 =
=7 T (=) @

& (@) (@ m) (@ = @) (T — @)
_kz::oyk (zp — x0) .. (2 — Tp—1) (X — Tpp1) - - (T — 2)

cnpasedauev. pasencmsa f(x,) = y,.

i I;Ik: (Tp — Tm)
JokazarenbcrBo. Uveenm  f(z,) = S vy - = :
) [ (wp — @)

m=#k



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

i l;[k (x — 2
F) =3 - -
k=0 o ml;[k (zr — ) (8)
& (@) (@ m) (@ = @) (T — @)
- kz::oyk (zp — x0) .. (2 — Tp—1) (X — Tpp1) - - (T — 2)

cnpasedauev. pasencmsa f(x,) = y,.

o I;Ik: (Tp — Tm)
JokazarenbcrBo. Uveenm  f(z,) = S vy - = , IIpuyeM
! k=0 [T (vp — )

m=#k



{

0, ecim k +# p,
1, ectm k =p

— o-cumBos1 Kponekepa.



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

. l;[k(m_xm)
fla) =Yy 7 =
=7 T (=) @

_ z”:yk (x —xp) ... (x —xp_1) (x — xpy1) ... (T — )
=0 (xp — x0) - - (2 — T1) (T — Tpa1) - - - (T — Tp)
cnpasedauev. pasencmsa f(x,) = y,.
JokaszarejbcTBo. [Tosromy

fa)) = yp- Oy =
k=0



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

. l;[k (z — xm)
fla) =Yy 7 =
=7 T (=) @

_ z”:y (@) (@ mp) (@ — @) (T — )
(wp — @0) -+« (T — Tp—1) (T — Tpey1) -+« (T — T)
cnpasedauev. pasencmsa f(x,) = y,.
ZLOKaBaTeJILCTBo [TosTomy

flay) = Zyk Orp =

=Y - O-|— ce T Yp-1 - O+yp-1+yp+1-0+...—|—yn-0:



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

. l;[k (z — xm)
fla) =Yy 7 =
=7 T (=) @

_ z”:y (@) (@ mp) (@ — @) (T — )
(wp — @0) -+« (T — Tp—1) (T — Tpey1) -+« (T — T)
cnpasedauev. pasencmsa f(x,) = y,.
ZLOKaBaTeJILCTBo [TosTomy

flay) = Zyk Orp =

=Y - O-|— ce T Yp-1 - O+yp-1+yp+1-0+...—|—yn-():yp.



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

Il (& —2m)

fla) =y 2 -
=7 T (=) @

L (x —xp) ... (x —xp_1) (x — xpy1) ... (T — )
=D Yk :
=0 (xp — x0) - - (2 — T1) (T — Tpa1) - - - (T — Tp)
cnpasedauev. pasencmsa f(x,) = y,.
HoxkazarennscrBo. [lostomy f(x,) = y,.
Teopema goKazaHAa.
Paccmorpers npumep?



V.26.5. NInTtepnossanus. VIHTEeprnoagainoHHbIiI MHOTO-
qjeH Jlarpanxka

Teopema 20. Jlaa mroz20unena

Il (& —2m)

fla) =y 2 -
=7 T (=) A

:z”:yk. (x —xp) ... (x —xp_1) (x — xpy1) ... (T — )
iz0” (@ —xo) . (zk — @) (T — Tosr) - (@0 — 2)
cnpasedauev. pasencmsa f(x,) = y,.

C yBeJM4yeHMeM CTelleHM MHOT'OYJIeHa TOYHOCTHL AIlIPOKCUMAIMK He
00A3aTeTHHO YBETNUNBAECTCS.
Paccmorpers npumep?



V1. MHoro4djeHnnsl OT HECKOJIbKIX IIepeMeHHbIX

OZLHI/IM N3 eCTeCTBEHHDBIX HaHpaBﬂeHI/Iﬁ I/ICCJIGLLOBaHI/Iﬁ ABJIAETCA Ha~
npaBjicHre, OOYCJOBJIEHHOE INPUMEHEHHUEM CTpaTernim oboralinenmns
Mo tesin. B jannom cirydae Mbl IPUMEHUM €€ CJIeYIONNM 00pa30M: pac-
CMOTPHUM MHOI'O4JIEHBI OT HECKOJIbLKUX IMTEPEMEHHDLIX.



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

OLLHI/IM N3 eCTeCTBEHHDBIX HaHpaBﬂeHI/Iﬁ I/ICCJIGLLOBaHI/Iﬁ ABJIAETCA Ha~
npaBjicHre, OOYCJOBJIEHHOE INPUMEHEHHUEM CTpaTernim oboralinenmns
Mo tesin. B jannom cirydae Mbl IPUMEHUM €€ CJIeYIONNM 00pa30M: pac-
CMOTPHUM MHOI'O4JIEHBI OT HECKOJIbLKUX IMTEPEMEHHDLIX.

Onpenenenne 12. MHOrO4JIeHOM OT II€PEMEHHBLIX T1,%o,..., T,

HA3BLEAECNCA BbIpadcenue, npedcmasasrouiee cobot cymmy 00HOYNEHOE

suda a - xaleQ x4 20e a; — HeOMmpPUUAMEALHOE UCA0E YUCAO
1 %2 ~--%n ? puYy U .



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

OLLHI/IM N3 eCTeCTBEHHDBIX HaHpaBﬂeHI/Iﬁ I/ICCJIGLLOBaHI/Iﬁ ABJIAETCA Ha~
npaBjicHre, OOYCJOBJIEHHOE INPUMEHEHHUEM CTpaTernim oboralinenmns
Mo tesin. B jannom cirydae Mbl IPUMEHUM €€ CJIeYIONNM 00pa30M: pac-
CMOTPHUM MHOI'O4JIEHBI OT HECKOJIbLKUX IMTEPEMEHHDLIX.

Onpenenenne 12. MHorodjieHom OT IIepeMeHHBIX Ti,T9,...,T,
HA3VIBAEMCA BbIpaxtcerue, npedcmasasowee coboti cymmy 00HOUAECHOB
euda a-xy'xy? ... 20 20e ay — MEOMPUUAMENLHOE YEAOE HUCAO.

HpI/IMepaMI/I MHOI'OYJICHOB ABJIAIOTCH BbIPpazKEHUA

2
DT1x3 — 456?562 + gxgxg, 2xyz> — yz? — \/53/22 +0,22z.



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. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX
1. OHpe,ﬂeJII/ITb 9JIEeMEHTbI, N3 KOTOPbLIX COCTOUT 00BEeKT ncciie0BaHmnd,

BbIOpaTh MM CPOPMHUPOBATH TUMOBBIE CIIOCOOBI MPEACTABJICHUS 00bEKTa U

ero 3JIeMEeHTOB.

Onpenenenne 12. MHorodjeHomMm OT IepeMeHHBIX Ti,Ts,..., T,

NA3BLEACNCA Gbipadicenue, npedcmasaarouiee cobot cymmy 00HOYAEHOE
a1 ,,.a2 «Q

euda a-xy'xy” ... X0, 2de oy — HEOMPUUAMENLHOE UYEA0E YUCAO.

Cpem/l COCTaBHbBIX 9JIEMEHTOB MHOI'OYJIEHA OT HECKOJIbKUX I[IEPEMEHHDBIX
MO?KHO BbLIJICJINTD:



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX
1. OHpe,ﬂeJII/ITb 9JIEeMEHTbI, N3 KOTOPbLIX COCTOUT 00BEeKT ncciie0BaHmnd,

BbIOpaTh MM CPOPMHUPOBATH TUMOBBIE CIIOCOOBI MPEACTABJICHUS 00bEKTa U

ero 3JIeMEeHTOB.

Onpenenenne 12. MHorodjeHomMm OT IepeMeHHBIX Ti,Ts,..., T,
NA3BLEACNCA Gbipadicenue, npedcmasaarouiee cobot cymmy 00HOYAEHOE
euda a-x]'wy? .. 20 2de i — HEOMPUUAMENDHOE UEAOE HUCAO.
Cpey cocTaBHBIX 3JIEMEHTOB MHOT'OU/IEHa OT HECKOJIbKUX ITePEMEHHBIX
MOKHO BbIJIEJIUTD:
— OJHOYJIEHBI BUJIa @ - T1'To? ... XL, IJe (o — HeOTPUIATE/IbHOE T1e-
JIOE YUCJIO;



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX
1. OHpe,ﬂe.TH/ITb 9JIEeMEHTbI, N3 KOTOPbLIX COCTOUT 00BEeKT ncciie0BaHmnd,
BbIOpaTh MM CPOPMHUPOBATH TUMOBBIE CIIOCOOBI MPEACTABJICHUS 00bEKTa U

ero 3JIeMEeHTOB.

Onpenenenne 12. MHorodjeHomMm OT IepeMeHHBIX Ti,Ts,..., T,
NA3BLEACNCA Gbipadicenue, npedcmasaarouiee cobot cymmy 00HOYAEHOE
euda a-x]'wy? .. 20 2de i — HEOMPUUAMENDHOE UEAOE HUCAO.
Cpey cocTaBHBIX 3JIEMEHTOB MHOT'OU/IEHa OT HECKOJIbKUX ITePEMEHHBIX
MOKHO BbIJIEJIUTD:
— OJIHOWIEHDI BUJIa @ - 7' wy? ... 0" 1j1e a — HeOTPUIIATEILHOE TIeJI0€
YUCJI0;

— CTell€eH OJHOYJ/ICHOB,



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX
1. OHpe,ﬂe.TH/ITb 9JIEeMEHTbI, N3 KOTOPbLIX COCTOUT 00BEeKT ncciie0BaHmnd,
BbIOpaTh MM CPOPMHUPOBATH TUMOBBIE CIIOCOOBI MPEACTABJICHUS 00bEKTa U

ero 3JIeMEeHTOB.

Onpenenenne 12. MHorodjeHomMm OT IepeMeHHBIX Ti,Ts,..., T,
NA3BLEACNCA Gbipadicenue, npedcmasaarouiee cobot cymmy 00HOYAEHOE
euda a-x]'wy? .. 20 2de i — HEOMPUUAMENDHOE UEAOE HUCAO.

Cpey cocTaBHBIX 3JIEMEHTOB MHOT'OU/IEHa OT HECKOJIbKUX ITePEMEHHBIX
MOKHO BbIJIEJIUTD:

— OJIHOWIEHDI BUJIa @ - 7' wy? ... 0" 1j1e a — HeOTPUIIATEILHOE TIeJI0€
YUCJI0;

— CTelleHN OJIHOYJIEHOB;

— IepPeMEeHHbIE T;, BXOJIAIIe B COCTaB OJHOYJIEHOB;



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX
1. OHpe,ﬂe.TH/ITb 9JIEeMEHTbI, N3 KOTOPbLIX COCTOUT 00BEeKT ncciie0BaHmnd,
BbIOpaTh MM CPOPMHUPOBATH TUMOBBIE CIIOCOOBI MPEACTABJICHUS 00bEKTa U

ero 3JIeMEeHTOB.

Onpenenenne 12. MHorodjeHomMm OT IepeMeHHBIX Ti,Ts,..., T,
NA3BLEACNCA Gbipadicenue, npedcmasaarouiee cobot cymmy 00HOYAEHOE
euda a-x]'wy? .. 20 2de i — HEOMPUUAMENDHOE UEAOE HUCAO.

Cpey cocTaBHBIX 3JIEMEHTOB MHOT'OU/IEHa OT HECKOJIbKUX ITePEMEHHBIX
MOKHO BbIJIEJIUTD:

— OJIHOWIEHDI BUJIa @ - 7' wy? ... 0" 1j1e a — HeOTPUIIATEILHOE TIeJI0€
YUCJI0;

— CTelleHN OJIHOYJIEHOB;

— IlepeMeHHble T;, BXOJIdIINe B COCTaB OJIHOYJIEHOB;

— CTeIlleHU KaxKJIOM IePeMEHHON ;.



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX
1. OHpe,ﬂeJII/ITb 9JIEeMEHTbI, N3 KOTOPbLIX COCTOUT 00BEeKT ncciie0BaHmnd,

BbIOpaTh MM CPOPMHUPOBATH TUMOBBIE CIIOCOOBI MPEACTABJICHUS 00bEKTa U

ero 3JIeMEeHTOB.

Onpenenenne 12. MHorodjeHomMm OT IepeMeHHBIX Ti,Ts,..., T,
HA3LIBAENCA GbIpasCcERUe, npedemasasowee coboti CYMmy 0OHOUNEHOB
euda a-x]'wy? .. 20 2de i — HEOMPUUAMENDHOE UEAOE HUCAO.

Cpean COCTABHBIX 3JIEMEHTOB MHOTOWIEHOB OT HECKOJIbKUX IIePEMEeH-
HBIX MOKHO BBIJICJIUTD:

— OJIHOWIEHDI BUJIa @ - 7' wy? ... 0" 1j1e a — HeOTPUIIATEILHOE TIeJI0€
JHCIIO;

— crenenn ojfHOUIeHOB (227 Kak onpedesums 2272)

— lIepeMeHHbIe T;, BXO/dIIe B cocTaB OJ[HOYJICHOB;
— CTeIleHN KaxKJI0U epeMeHHON ;.



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

ki k
Onpegenenne 13. Crenenbio  omHowsieHa Ax|'ay?...zkm  20e
A #0, naswsaemcsa wucao (ki + ko + ...+ ky,). Crenenbio MHOTO-
WIEHA HA3DIBAEMNCA MAKCUMYM cmenernet 00HOUNEHOB, ACAANUULCA

CAA2AEMBIMU ITINO020 MHO20YNAEHA.



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,
NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q
euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.
ko 2k
Onpenenenne 14. CrenmeHbIO OIHOYJIEHA Aa;l Ty ... xpm, 2de

A #0, nasweaemes wucao (ky + ko + ...+ k). CTeHeHbIO MHOTO-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA
CAG2ACMDIMU ITMO20 MHO20UNEHA.

deg (5x1x3 — 43y + 2x§x§) =



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

ki, k
Onpepenenne 14. Crenenbio oaHowieHa Azy'zy>...zFm  2de
A # 0, naswsaemea wucno (k1 + ko + ...+ k,,). Crenenpio MHOro-
WIEHA HA3bIBAETNCA MAKCUMYM CMenenet 00HOUAEHO8, ABAANUUTCA
CAGR2AEMBLMU IMO20 MHO20UNEHE.
deg (5 T T3 —4 115 +§ x%az%) =
~~— ~~— ~~—~
1+1=2  3+1=4  442=6



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

Ompenenenne 14. Cremenpio omsowmena Azl'zh? . afm 20
A # 0, naswsaemea wucno (k1 + ko + ...+ k,,). Crenenpio MHOro-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA
CAG2ACMDIMU ITMO20 MHO20UNEH].
deg (5 xizy —4 TiTy +3 x%az%) = max{2; 4; 6} =
— =2 P2

1+1=2 3+1=4 4+2=6



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

Ompenenenne 14. Cremenpio omsowmena Azl'zh? . afm 20
A # 0, naswsaemea wucno (k1 + ko + ...+ k,,). Crenenpio MHOro-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA
CAG2ACMDIMU ITMO20 MHO20UNEH].
deg (5 xizy —4 TiTy +3 x%az%) = max{2; 4; 6} =6.
— =2 P2

1+1=2 3+1=4 4+2=6



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

Ompenenenne 14. Cremenpio omsowmena Azl'zh? . afm 20
A # 0, naswsaemea wucno (k1 + ko + ...+ k,,). Crenenpio MHOro-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA
CAG2ACMDIMU ITMO20 MHO20UNEHA.

deg (233yz3 — yz? — V/By?z + 0, 2332) =



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

Ompenenenne 14. Cremenpio omsowmena Azl'zh? . afm 20
A # 0, naswsaemea wucno (k1 + ko + ...+ k,,). Crenenpio MHOro-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA
CAG2ACMDIMU ITMO20 MHO20UNEHA.

deg (2x1y1z3 —yl2? — By’ +0, 2x1z1) =



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

k
Onpejnesienne 14. CrelleHbI0  OHOYJIEHA Aa;l Ty ...k 20e

m )
A #0, nasweaemes wucao (ky + ko + ...+ k). CTeHeHbIO MHOTO-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA

CAa2aemuvimu, 31moeo MHOZO%/LBHCL
1,13

2
deg(Qxyz \[yz +02@ )

1+1+3=5 1+2 3 2+1 3 I+1=



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

k
Onpejnesienne 14. CrelleHbI0  OHOYJIEHA Aa;l Ty ...k 20e

m )
A #0, nasweaemes wucao (ky + ko + ...+ k). CTeHeHbIO MHOTO-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA

CAa2aemuvimu, 31moeo MHOZO%/L@HCL

deg(2 vly'z’ — —/5 y2z +0,2 'z ) = max{5; 3; 3; 2} =

1+1+3=5 1+2 3 2+1 3 I+1=



VII. MHoro4jeHnnsl OT HECKOJIBKIUX IepeMeHHbIX

Onpenenenne 12. MHorodjeHom OT IepeMeHHBIX Ti,Ts, ..., T,

NA3BLBAECNCA BbIPAdICEHUE, npedcmasaaroulee cobot cymmy 00HOYNEHOE
a1 ,,.a2 «Q

euda a-xy'xTy7 ... X0, 2de oy — HEOMPUUAMENDLHOE YEA0E YUCAO.

k
Onpejnesienne 14. CrelleHbI0  OHOYJIEHA Aa;l Ty ...k 20e

m )
A #0, nasweaemes wucao (ky + ko + ...+ k). CTeHeHbIO MHOTO-
WIEHA HA3LIBAENCA MAKCUMYM CMenenets 00HOYACHO8, ABAAIOUUTCA

CAa2aemuvimu, 31moeo MHOZO%/L@HCL

deg(2 oyl — g —VE s 40,28z ) — max {5 3; 3; 2} = 5.

1+1+3=5 1+2 3 2+1 3 I+1=



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

OHpeﬂeﬂI/IB OCHOBHBbIE€ 3JIEMEHTBLI MHOI'OYJIEHa OT HECKOJIbLKUX IIEPEMEH-
HbIX, HepeXO,ZLI/IM KO BTOpOMy HyHKTy THUIIOBOI'O IIJIaH& aﬂFe6p&I/IquKOFO
uccjie 10BaHuned.

2. OHpeﬂeHI/ITI) XapaKTEPUCTUKHN IJIEMEHTOB " O6'beKTa B LIe-
JIOM, Ollepanun Ha/l dJIeMEHTaMM, OTHOIIICHNI. C nx ImoMombIO
BbI/1€JINTD «3%cmpema./bbnme» O6'beKTbI 1 NX 9JIEMEHTDBI — HaN-
60J1ee HepCHeKTI/IBHI)Ie AJIsd NCcJie JOBaHNd.



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:



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

2. OHpe,Z[eJII/ITb XapaKTEepUCTHUKHN JIEMEHTOB 1 O6'beKTa B IIeJIOM, oOIlepa-
oM Ha/l S.TIeMeHTaMI/I, OTHOIIIEeHUA. C nx IIOMOIIIBIO BbBIACJINTD «IKCcmpe-
MAADBHDBLE » O6’beKTbI 1N NX JIeMEHTbI — Ha.I/I60.TIee IIepCiieKTUBHbLIEC J1JIA NC-
cJieJ0BaHNd.

OTMGTI/IM [MPpUOPUTETHOCTDb MCCJICTOBaHNA NMECHHO 3KCTPEMAJIbHBIX CH-
Tyallunii:

— ODPUHATHE XapaKTepUCTUKaMMN O00beKTa KpaiiHnX 3HadYeHUit
(Kora cTeneHu OHOYJIEHOB, BXO/ISINUX B MHOTOYJIEH, paBHBI (),
—00),



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

2. OHpe,Z[eJII/ITb XapaKTEepUCTHUKHN JIEMEHTOB 1 O6'beKTa B IIeJIOM, oOIlepa-
oM Ha/l S.TIeMeHTaMI/I, OTHOIIIEeHUA. C nx IIOMOIIIBIO BbBIACJINTD «IKCcmpe-
MAADBHDBLE » O6’beKTbI 1N NX JIeMEHTbI — Ha.I/I60.TIee IIepCiieKTUBHbLIEC J1JIA NC-
cJieJ0BaHNd.

OTMGTI/IM [MPpUOPUTETHOCTDb MCCJICTOBaHNA NMECHHO 3KCTPEMAJIbHBIX CH-
Tyallunii:

— ODPUHATHE XapaKTepUCTUKaMMN O00beKTa KpaiiHnX 3HadYeHUit
(Kora cTeneHu OHOYJIEHOB, BXO/ISINUX B MHOTOYJIEH, paBHBI (),
—00),

HO TaKne MHOI'OYJIE€HBbI BprO}KI[aIOTCH, ABJIAKOTCA «HpaKTHqGCKH qUuC-
JIOM». T&KI/IG CﬂyanI/I HaM MaJIO MHTEPECHDI.



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

2. OHpe,Z[eJII/ITb XapaKTEepUCTHUKHN JIEMEHTOB 1 O6'beKTa B IIeJIOM, oOIlepa-
oM Ha/l S.TIeMeHTaMI/I, OTHOIIIEeHUA. C nx IIOMOIIIBIO BbBIACJINTD «IKCcmpe-
MAADBHDBLE » O6’beKTbI 1N NX JIeMEHTbI — Ha.I/I60.TIee IIepCiieKTUBHbLIEC J1JIA NC-
cJieJ0BaHNd.

OTMGTI/IM [MPpUOPUTETHOCTDb MCCJICTOBaHNA NMECHHO 3KCTPEMAJIbHBIX CH-
Tyallunii:

— TIPUHSITHE XapaKTepUCTHKAMU O0ObeKTa KpailHuX 3HadeHuil (Korjia
CTEeIeHN OJIHOYIEHOB, BXOJISIIIX B MHOTOWIEH, paBHbI (), —00),

— NPUHSATHE XapaKTEePUCTUKAMU 3JIEMEHTOB 00beKTa pPaBHBIX
3HAYEHUI,



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

2. OHpe,Z[eJII/ITb XapaKTEepUCTHUKHN JIEMEHTOB 1 O6'beKTa B IIeJIOM, oOIlepa-
oM Ha/l S.TIeMeHTaMI/I, OTHOIIIEHU . C nx IIOMOIIIBIO BbBIACJINTD «IKCcmpe-
MAADBHDBLE » O6’beKTbI 1N NX JIeMEHTbI — Ha.I/I60.TIee IIepCiieKTUBHbLIEC J1JIA NC-
cJieJ0BaHNd.

OTMGTI/IM [MPpUOPUTETHOCTDb MCCJICTOBaHNA NMECHHO 3KCTPEMAJIbHBIX CH-
Tyallunii:

— TIPUHSITHE XapaKTepUCTHKAMU O0ObeKTa KpailHuX 3HadeHuil (Korjia
CTEeIeHN OJIHOYIEHOB, BXOJISIIIX B MHOTOWIEH, paBHbI (), —00),

— NPUHATHE XapaKTepUCTUKAMMI 3JIEMEHTOB 00beKTa PaBHBIX
3HAYEHUI,

HAIIPUMEpP, PaBEHCTBO BCEX CTeleHeil OJHOYIEHOB. DTO HallpaBjeHHe
TpeOyeT JaJbHeNIIero ncejie0Banns.



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

2. OHpe,Z[eJII/ITb XapaKTEepUCTHUKHN JIEMEHTOB 1 O6'beKTa B IIeJIOM, oOIlepa-
oM Ha/l SJ'IeMeHTaMI/I, OTHOIIIEHU . C nx IIOMOIIIBIO BbBIACJINTD «IKCcmpe-
MAADBHDBLE » O6’beKTbI 1N NX JIeMEHTbI — Ha.I/I60.TIee IIepCiieKTUBHbLIEC J1JIA NC-
cJieJ0BaHNd.

OTMGTI/IM [MPpUOPUTETHOCTDb MCCJICTOBaHNA NMECHHO 3KCTPEMAJIbHBIX CH-
Tyallunii:

— TIPUHSITHE XapaKTepUCTHKAMU O0ObeKTa KpailHuX 3HadeHuil (Korjia
CTEeIeHN OJIHOYIEHOB, BXOJISIIIX B MHOTOWIEH, paBHbI (), —00),

— NpUHATHE XaPaKTEePUCTHKAMH 3JEeMEHTOB O0beKTa PaBHBIX 3Have-
HUI,

— HEeM3MEeHHOCTh (POpPMbI OOBbEKTa IIPU M3MEHEHU!U ero cojaep-
JKaHudg 11 T.]I.



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

2. OHpe,Z[eJII/ITb XapaKTEepUCTHUKHN JIEMEHTOB 1 O6'beKTa B IIeJIOM, oOIlepa-
oM Ha/l SJ'IeMeHTaMI/I, OTHOIIIEHU . C nx IIOMOIIIBIO BbBIACJINTD «IKCcmpe-
MAADBHDBLE » O6’beKTbI 1N NX JIeMEHTbI — Ha.I/I60.TIee IIepCiieKTUBHbLIEC J1JIA NC-
cJieJ0BaHNd.

OTMGTI/IM [MPpUOPUTETHOCTDb MCCJICTOBaHNA NMECHHO 3KCTPEMAJIbHBIX CH-
Tyallunii:

— TIPUHSITHE XapaKTepUCTHKAMU O0ObeKTa KpailHuX 3HadeHuil (Korjia
CTEeIeHN OJIHOYIEHOB, BXOJISIIIX B MHOTOWIEH, paBHbI (), —00),

— NpUHATHE XaPaKTEePUCTHKAMH 3JEeMEHTOB O0beKTa PaBHBIX 3Have-
HUI,

— HEeU3MEHHOCTh (popMbl 00bEKTa HNPU M3MEHEHUHU €ro cojep-
2KaHUS U T.]1.

Hanpumep, MOXKIHO paccMOTpeTh Cliydali, KOT/Ia IpU IIePECTAHOBKE TIe-

PEMEHHBIX Xy U T) MbI I1IOJIY9a€EM TOT 2KE caMbIil MHOT'OYJIEH.



VI1I. MHoro4jeHbl OT HECKOJIbKIX IIepeMeHHbIX

2. OHpe,Z[eJII/ITb XapaKTEepUCTHUKHN JIEMEHTOB 1 O6'beKTa B IIeJIOM, oOIlepa-
oM Ha/l S.TIeMeHTaMI/I, OTHOIIIEHU . C nx IIOMOIIIBIO BbBIACJINTD «IKCcmpe-
MAADBHDBLE » O6’beKTbI 1N NX JIeMEHTbI — Ha.I/I60.TIee IIepCiieKTUBHbLIEC J1JIA NC-
cJieJ0BaHNd.

OTMGTI/IM [MPpUOPUTETHOCTDb MCCJICTOBaHNA NMECHHO 3KCTPEMAJIbHBIX CH-
Tyallunii:

— TIPUHSITHE XapaKTepUCTHKAMU O0ObeKTa KpailHuX 3HadeHuil (Korjia
CTEeIeHN OJIHOYIEHOB, BXOJISIIIX B MHOTOWIEH, paBHbI (), —00),

— IIPUHATHE XapaKTePUCTUKAMMN 3JI€MEHTOB 00beKTa PaBHBIX
3HAYEHUI,

— HEU3MEHHOCTDH CbOprI O6rbeKTa Ipn M3MEHEHNN €ro CoACpzKaHuA 1
T. 1.

MT&K, OCTaHOBMMCA Ha II€PBOM BbIAEJIEHHOM HallpaBJICHUU MCCJIEJ0Ba-
HUA.



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )

Onpenenenne 15. OgHOPOAHBIM MHOI'OYJIEHOM CcTeneHH £k
usu POPMOM  HA3BIBACTNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT

1,22, ...,Ly,, 6CE O00HOUACHDL 6 KOMOPOM UMEOM 00HYy U MY IHcE
cmenens k.



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )

Onpenenenne 15. OgHOPOAHBIM MHOI'OYJIEHOM CcTeneHH £k
usu PopMOI Hasvieaemca MHO204AEH OM HECKOALKUL NEPEMEHHDIT
1,22, ...,Ly,, 6CE O00HOUACHDL 6 KOMOPOM UMEOM 00HYy U MY IHcE
cmenens k.

Hampumep, dopmoit crenienn 3 siBASIOTCS MHOTMOWICHDI
323 — 22%y + Ty°,



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )

Onpenenenne 15. OgHOPOAHBIM MHOI'OYJIEHOM CcTeneHH £k
usu PopMOI Hasvieaemca MHO204AEH OM HECKOALKUL NEPEMEHHDIT
1,22, ...,Ly,, 6CE O00HOUACHDL 6 KOMOPOM UMEOM 00HYy U MY IHcE
cmenens k.

Hamnpuwmep, dopmoit crernienn 3 siBIsSIlOTC MHOMOWIEHDI
323 — 22y + Ty?,  —a’y + xyz — 4wzt + yPt,



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )

Onpenenenne 15. OgHOPOAHBIM MHOI'OYJIEHOM CcTeneHH £k
usu POPMOM  HA3BIBACTNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT
X1, L9, ..., Ty, 6CE OOHOUAEHDLL 6 KOMOPOM UMEOM O00HY U MY IHCe
cmenens k.

Hamnpuwmep, dopmoit crernienn 3 siBIsSIlOTC MHOMOWIEHDI
323 — 22%y + Ty?, —x’y+ axyz — 4zt + y*t, bad — 2P + 720 — .



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )

Onpenenenne 15. OgHOPOAHBIM MHOI'OYJIEHOM CcTeneHH £k
usu POPMOM  HA3BIBACTNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT

1,22, ...,Ly,, 6CE O00HOUACHDL 6 KOMOPOM UMEOM 00HYy U MY IHcE
cmenens k.

Dopmoit cTenenn 5 ABIAIOTCT MHOTOUJIEHBI
3 2,3
Txyz — 2x°Y°,



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )

Onpenenenne 15. OgHOPOAHBIM MHOI'OYJIEHOM CcTeneHH £k
usu POPMOM  HA3BIBACTNCA MHO20MAECH OM HECKOALKUL NEPEMEHHHLT

1,22, ...,Ly,, 6CE O00HOUACHDL 6 KOMOPOM UMEOM 00HYy U MY IHcE
cmenens k.

Dopmoit cTenenn 5 ABIAIOTCT MHOTOUJIEHBI
Trdyz — 222y, —x° + by° — 42°.



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )
rak, skcTpeMasibHas CUTYyalldsl HPUHATHS XapaKTePUCTUKAMU dJie-

MEHTOB OOLEKTa PaBHBIX SHa‘{eHI/IfI, [IO3BOJIMJIa 1IOJIYHUTDL IIOHATHUE 00-
HOpOdHOZO MHO20HNEHA.

ObpaTumMcsi KO BTOPOit 9KCTpeMaJsIbHON CUTyalun

— Hem3MeHHOCTH (popMbl 0ObeKTa ITPU M3MEHEHUN ero coaep-
2KaHUS.



VII.1. ®opwmbl (oHOPOAHBIE MHOTOYJIEHDI )

Onpenenenue 16. Muozousen f(x1;x9;...;T,) HA3VIGAEMCA CAM-
METPUYIECKUM, eCAu OAf A1000T Nepecmarosrky o Ha MHOHCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f (561; L2y e v :Un) — f (xa(l); La(2)y -+ xa(”)) . (9)



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo

flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)

Harmpumep, cCUMMETPUYECKIME ABJISIOTCH MHOTOUJICHDI
222y + 2xy?,



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo

flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)

Hanpumep, cuMMeTpuiecKUMU sABJISIIOTCS MHOTOUJIEHbI
20y 4 2xy?,  Ax? + 4y 427,



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo

flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)

Hanpumep, cuMMeTpuiecKUMU sABJISIIOTCS MHOTOUJIEHbI
20y 4 2xy?,  Ax? + 4y 427,
23y? + 2327 + 2%y + 222+ Pyt



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo

flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)

[Togsieane HOBOTO 00bEKTa IOPOKIA€T HOBOE MCCJIeOBAHIE 10 THIIO-
BOIl cXemMme. DTO O3HAYAeT, UTO B IIEPBYIO 0Uepe/ib HAC OYyIeT NHTepecoBaTh
CTPYKTYPa CUMMETPUYECKUX MHOIOUJIEHOB. A TOYHEe, OTBET Ha BOIIPOC:
N3 xaxux snemenmos cocmoum CuMMempuueckuti MHO20YUAEH ¢



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo
flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)
[Ipumepmt:

sty +atz+ 3+ yte oyt + 28 =



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenesienne 16. Mnozounen f(x1;xo;...;x,) HA3VI6GEMCA CAM-
METPUYECKUM, €eCAU O0ad 110007 NEPECManosky o Ha MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo
flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)
[Ipumepmt:

sty +atz+ 3+ yte oyt + 28 =
=’ +y’ + 2 +aty+ata+yz.




VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenesienne 16. Mnozounen f(x1;xo;...;x,) HA3VI6GEMCA CAM-
METPUYECKUM, €eCAU O0ad 110007 NEPECManosky o Ha MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo
flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)
[Ipumepmt:

sty +atz+ 3+ yte oyt + 28 =
=’ +y’ + 2 +aty+ata+yz.
20+ 232+ oyt + w2+ + Y oyt oyt

—i—yz3 + yx2z + :Uy2z + 20 =



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenesienne 16. Mnozounen f(x1;xo;...;x,) HA3VI6GEMCA CAM-
METPUYECKUM, €eCAU O0ad 110007 NEPECManosky o Ha MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo
flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)
[Ipumepmt:

sty +atz+ 3+ yte oyt + 28 =
=’ +y’ + 2 +aty+ata+yz.
20+ 232+ oyt + w2+ + Y oyt oyt

—i—yz3 + yx2z + :Uy2z + 20 =
= 335 + y5 + zi—kéty?’ + z2° + ya:3 + yz3 + za® + zyi—l—

-~

+gx22 + yz2x + ZUyQZJ.




VII.2. CummeTpudeckie MHOTOYJIEHBI
[Ipumepnr:
x4y—|—x4z+x3+y4z—|—y3—|—z3 =
=2’ +y’+ 20 +aty+ e+ yz
x4+ 232 + a:y3v+ T2+ Y’ + y3Z—|— yzzx + yx3—|—

+y2d +yxly +aytz + 20 =
= @5 + y5 + zi+gry3 + 2 + yaz3 + y23 + 23 + zy?:+
+ym22 + yz2x + nyZ/.

BI/I,ZLHO7 9TO B COCTaB CUMMETPHUYIECCKNOI'O MHOI'OYJIEHa BXOIAT



VII.2. CummeTpudeckie MHOTOYJIEHBI
[Ipumepnr:
x4y—|—x4z+x3+y4z—|—y3—|—z3 =
=2’ +y’+ 20 +aty+ e+ yz
x4+ 232 + a:y3v+ T2+ Y’ + y3Z—|— yzzx + ya:'3—|—

+y2d +yxly +aytz + 20 =
= @5 + y5 + zi+gry3 + 2 + yaz3 + y23 + 23 + zy?:+

+yx22 + yz2x + a:yQ,zj.

BI/I,ZLHO7 9TO B COCTaB CUMMETPHUYIECKNOI'O MHOI'OYJIEHa BXOAAT MHO20UNE-
HbL, COCMOoAWUE U3 00HOUNENHOE C 00UHAKOGHIMU CMENEHAMU, TO €CThb 00-
HOpO@’I—LbLB MHO20HAEHDL.



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo

flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)

Teopema 21. Jhoboti cummempureckuti nOAUHOM ModHcem bbimb npeo-

CMABAEH 8 BUIE CYMMDBL CUMMEMPUYECKULT POPM, M.e. 00HOPOOHBIT MHO-
=
20UNEH0E" .

5Bce o/fHOWIEHBI B KOTOPBIX UMEIOT OJIHY U TY YK€ CTEIEHb.



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo

flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)

VTak, Mbl BBIACHU/IN, U3 KAKUX 3JIEMEHTOB COCTOUT CUMMeTPUIECKuii
MHOTOYJIEH: U3 OJIHOPOJIHBIX MHOI'OYJIEHOB.

Cuieayronuil IyHKT UCCIeI0BAHUSI CBSI3aH C Tapaxmepucmuramu CIM-
METPHIECKOr0 MHOro4jIeHa. B nepByio odepe/ib, XapaKTePUCTUKI BO3HU-
KalOT 1PU U3YYEHUU IKCTNPEMANOHDIT CUMYAUUT.

DKcTpeMaJibHasl CUTYaIUsl B CTPYKTYPe CUMMETPUIECKOI'0 MHOIOUJIeHA
CBsI3aHa CO CTPOEHUEM €€ OJIHOPOJHBIX MHOTOYJIEHOB.



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenesienne 16. Mnozounen f(x1;xo;...;x,) HA3VI6GEMCA CAM-
METPUYECKUM, €eCAU O0ad 110007 NEPECMANOSKU O HA MHONCECTNGE
{1;2;...;n} umeem mecmo paserncmeo

f @z 20) = F(%o@); To@) - -5 To(n)) - (9)

llTak, MBI BBIICHUIN, U3 KAKIX 3JIEMEHTOB COCTOUT CUMMETPUICCKU
MHOI'OYJIEH: U3 OJIHOPOJIHBIX MHOTI'OUYJIEHOB.

Cueayronuil IyHKT UCCIeI0BAHUS CBSI3aH C Tapaxmepucmuramu CrM-
METPUYIECKOI0 MHOIOUJIeHa. B 1epBy1o odepe/ib, XapaKTepUCTUKI BO3HU-
KalOT MPU U3YYEHUU IKCTNPEMANOHDIT CUMYAUUT.

DKcTpeMaJsibHasl CUTYaIUs B CTPYKTYPe CUMMETPUIECKOI'0 MHOIMOUIeHA
CBsI3aHa CO CTPOEHMEM ee OJIHOPOJHBIX MHOI'OYJIEHOB.

IIycTb oHOPOIHBIE MHOTOUIEHDI, BXOJIAIINE B COCTAB CUMMETPUICCKO-
0 MHOI'OYJI€H&, COCTOAT U3 IepeMeHHbIX TOJILKO B IIEPBOIi CTEIleHM.



VII.2. CummeTpudeckie MHOTOYJIEHBI

Omnpenenenne 16. Muozounren f(x1;29;...;2,) HA3W6aEMCA CUM-
METPUYECKUM, €CAU OAA 10001 NEPeCanoSKy O HA MHOICECTNEE
{1;2;...;n} umeem mecmo paserncmeo

flzize .. mn) = f(Zoa); To@) -1 Tom)) - (9)

DKCTpeMaJibHasl CUTyalllds B CTPYKTYPe CUMMETPUIECKOTO MHOIOUJICHA,
CBA3aHa CO CTPOCHUEM €€ OJIHOPOHBIX MHOTIOYJICHOB.

[IycTh ogHOpOIHBIE MHOTOUIEHBI, BXOIAIINE B COCTAB CIMMETPUIECKO-
IO MHOIOYJIEHA, COCTOAT U3 MEePEMEHHBIX TOJBKO B IIEPBOIl CTEIIEHMU.

[Torygaembie TakuM 0Opa3zoM MHOIOYJIEHBI Mbl HA30BEM OCHOBHBIMU
CUMMETPUYECKUMU MHOI'OYJIEHAMU.



VII.2. CummeTpudeckie MHOTOYJIEHBI

Onpenenenne 17. Ocro8HviMU CUMMEMPUYECKUMU MHOL0UAEHAMU Ha-
3bLBAIOMCA MHO20YNEHDL

Sm (T2, .. xy) = Z Thy * Thy * - - - Ty, - (10)

1<k <ko<...<km<n



VII.2. CummeTpudeckie MHOTOYJIEHBI

Onpenenenne 17. Ocro8HviMU CUMMEMPUYECKUMU MHOL0UAEHAMU Ha-
3bLBAIOMCA MHO20YNEHDL

Sm (T2, .. xy) = Z Thy * Thy * - - - Ty, - (10)

1<k <ko<...<km<n

Hamnpumep, oCHOBHBIMI CUMMETPUICCKIMHI MHOTOYUJICHAMI ABJISTIOTCSI
T1+ To+ T3+ x4+ Ts,



VII.2. CummeTpudeckie MHOTOYJIEHBI

Onpenenenne 17. Ocro8HviMU CUMMEMPUYECKUMU MHOL0UAEHAMU Ha-
3bLBAIOMCA MHO20YNEHDL

Sm (T2, .. xy) = Z Thy * Thy * - - - Ty, - (10)

1<k <ko<...<km<n

HaHpI/IMep, OCHOBHBIMU CI/IMMeTpI/I‘{eCKI/IMI/I MHOTI'OYJIeHaMUN ABJIAOTCHA
T1+ To+ T3+ x4+ Ts,
T1T2 + T1T3 + ToX3,



VII.2. CummeTpudeckie MHOTOYJIEHBI

Onpenenenne 17. Ocro8HviMU CUMMEMPUYECKUMU MHOL0UAEHAMU Ha-
3bLBAIOMCA MHO20YNEHDL

Sm (T2, .. xy) = Z Thy * Thy * - - - Ty, - (10)

1<k <ko<...<km<n

Hamnpumep, oCHOBHBIMI CUMMETPUICCKIMHI MHOTOYUJICHAMI ABJISTIOTCSI
T1+ To+ T3+ x4+ Ts,
T1T2 + T1T3 + ToX3,
T1T9 + T1T3 + T1T4 + ToX3 + ToXy + X324,



VII.2. CummeTpudeckie MHOTOYJIEHBI

Onpenenenne 17. Ocro8HviMU CUMMEMPUYECKUMU MHOL0UAEHAMU Ha-
3bLBAIOMCA MHO20YNEHDL

Sm (T2, .. xy) = Z Thy * Thy * - - - Ty, - (10)

1<k <ko<...<km<n

HaHpI/IMep, OCHOBHBIMU CUMMETPHUYECKUMU MHOI'OYJIEHAMU ABJIAOTCHA
T1+ To+ T3+ x4+ Ts,
T1T2 + T1T3 + ToX3,
T1T2 + XT1X3 + T1X4 + ToT3 + Ty + T3X4,
T1T9T3 + T1X2X4 + L1374 + ToT3T4.



VII.3. Teopema o pa3jioxkeHUn CUMMETPUYHOI'O MHO-
rodJieHa 110 OCHOBHBIM

Teopema 22. /060l cummempureckuti NOAUHOM MOdHcEM OLIMb Npeo-
CMABAEH 6 BUIE NONUHOMA OM OCHOBHBIL CUMMEMPUUECKUT NOAUHOMOS.
Koauyuernmo, 6 marxom npedcmasierus, npedcmasiiomes Uesouc-

NEHHDMU NUHETUHDLMU KOM6UHCM§U£MU %Oagﬁuuuenmoe UCTo0n020 NoOAU-
HOMA.

Paccmorpers npumepni?



VIII. [dpobuo-panunonajbHass pyHKIIUS

Hecmorps na naspanue «PyHKIMA» Mbl PACCMOTPUM OJMH BazKHbII ¢
IPaAKTUIECKON TOUKM 3PeHUs KJIACC BbIpayKeHUil. DTO 00yCIOBICHO TEM,
9TO OCHOBHOE IIPUMEHEHUE IIPeICTaBIeHHbI HUXKe Pe3y/IbTaT HaXOINUT B
MaTeMaTUIeCKOM aHAJIN3e, B KOTOPOM aredpanviecKrie BhIPaykKeHusT Pac-
CMATPUBAIOTCS UCKJIOUUTE/IHLHO KaK CIIocod 3ajiaHusl PyHKIUN.



VIII.1. Onpenenenune apoOHO-paAIMOHAJBHON QYyHK-
1

Onpenenenne 18. Qynxyus, 3adasaemas supadrceruem suda qug, ede

p(x) uq(x) — MHO20UAEHVL C BEULLCTMEEHHBLMU KOIPHUUUCHMAMU, HA3bi-
saemcs APOOHO-paIuoOHAJbHON yHKIMe. /[podro-payuonaivras

p(z)

dyrryua e Hasvieaemcs TpaBWIbHON, ecau  deg(p) < deg(q),

6 MPOMUBHOM CAYYGE ONG MHA3bEAEMCA HEOPABUIBHOM. /[pobho-

PAUUOHANLHDIE PYHKUUL Uuda € i‘ i u G jl—xc;ji " eden € N u

MH020MAEN T2 + cx + d He uMeem 6eUeCmEenHulT Kopreti, Na3bi6aomcs
IIPOCTENIINMHI APOOHO-pANOHAJIbHBIMA (DYHKITUAMM.




VIII.2. Teopema o) pPa3JI0>KeHN! JAPpOOHO-
panunoHaJJabHOI PYyHKIINN

Teopema 23. Beaxasa dpobno payuorasvhas Gyrruus

p(z)
(x—a)™ ... (x—n,)™ - s1(x) - .. ()
ede s1(x), ..., Sm(x) — Hepazaoorcumuvie nad R mmozounenv, 6mopoti cme-
nexu, npedcmasuma 6 ude
AH AlOél An&
T+ + ...ttt ... F 4
() T — a (x — a)™ (x — ay)™
Mi1x + Ny Mwll“ + Nwl Mmgml’ + Nmﬂm
31(1‘) e Sl(x)ﬁl C. 3m<x)ﬁm ’

2de q(x) — mmozounen’,

PaccmoTrpers npumep?

sMuorousien ¢(z) Ha3bIBaeTCs MEJIOM YACTBIO 3TOi JPOOHO-PAIMOHATLHOM (DYHKIINN.



Cracu6o

3a
BHUMaHUue!

e-mail: melnikov@k66.ru, melnikov@r66.ru
caiiter: http://melnikov.k66.ru, http://melnikov.web.ur.ru

BepaémMmcsa Kk ocHOBHOMY y4eOHUKY !
Jlpyrue 371eKTpOHHbIE KHUTH aBTOPA:

«Anrebpa u Teopus YUCeJ» WM «DJIeMEeHTAapPHAas MaTeMaTUuKa»


http://lib.usue.ru/resource/free/12/MelnikovAlgebra4/index.html
http://lib.usue.ru/resource/free/14/MelnikovAlgebra5/index.html
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