OcHoBHAa TeopeMa HA ajareopara. CiaencrBaus.

OcHoBHa Teopema Ha aiaredopara(Teopema Ha /lanamoep):
Bcexu nexoncmanmen nonunom f(x) € C[x] uma xomniexcen kopen.

IIle ca HM HEEOOXOAUMHU CIICTHUTE JBE JICMHU.

Jlema 1:
Hexa f(x) € R[x] u cm. f{x) e neuemno uucno. Toeasa f(x) uma peanen xopeH.

-BO:
Heka f(x) =ap+a;x +...+ an X"+ x" a, # 0
cT. f(X) = n, n — HEYETHO YUCIIO
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f(X) umMa peaJileH KOpEH ToraBa M caMO ToraBa, koraro h(x) mma peaneH kopeH. CremoBaTeirHO
JIOCTAaTBHYHO € J1a JoKaxeM, ue h(x) uma peanen kopeH. Twit-kato cT.(h(X)) € HeueTHa nMame

lim(h(x)) = - oc u lim(h(x)) = + .

X—> -oC X— toc

cliezIoBaTeNHO CchInecTBYBa X €R TakoBa, ye h(x;) < 0 u cpmecTByBa X2€R TakoBa, ue h(xy) < 0. Tpi
kato h(X) e HempeKkbCHaTa, ChIIECTBYBA Xy € [X),X2] TakoBa, ue h(Xg) = 0, T.e. X € kopeH Ha h(x);

Jlema 2:

2 2
Hexa ax™ +bx +c e C[x], a #0. Tocasa ax” + bx + ¢ uma xomnnexcen xopen.

-BO.

—b++/b* —4ac
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2 —
Koperute Ha aX~ +bx+ cca X, =

b2—4deC:> \/bz—4aeC:>x1,2eCD

Hpem/l A0Ka3aTeJICTBOTO HA TEOpEMATa Ha I[anaM6ep o€ A0KaXEM CICAHOTO o-cJ1ado TBBPACHHC!:

Teopema 1:
Heka f(x) e nexoncmanmen nonunom ¢ peannu koeguyuenmu. Toeasa f(x) uma komniekcen KOpeH.

-BO:
Heka f{x) =ap+ajx +...+ an X"+ x" a, =0 u cT. flx) =n
Hexka n = 2° k, k — HedeTHO unco.
Jloka3aTesncTBOTO 1€ U3BBPUINM 110 UHAYKIIHS OTHOCHO S.
baza s =0.
B ta3u cutyanms n e HedeTHo uucio u oT Jlemal cnenBa, ue f(x) uma gake peaneH KOpeH.
Hexka s > 1. Pasrnexxname pasmupenue E Ha monero Ha komruiekcHute uncia C Hal, KOeTo f(X)
C€ pasJiara Ha JINHEHU MHOKUATEIIH.

f=a,(x-a)..(x~-a,),

KBJETO O, . . , Oy € E 1 ca kopenn Ha f(x) B E.
Pasrnexname




n
H(X; X1, ....,X)= H [x—(x, + X, +eoxx, )] ( 2 MHOKHTEJNSA),

1<i<j<n
KBIACTO C € HpOI/IgBOHHO peaJ'IHO YHUCJO0. CJ‘IGI{ KaTo paSBHeM sACHaTa 4aCT " HanpaBI/IM CBOTBCTHUTC
OHpOCTSIBaHI/I}I e HOquI/IM IIOJIMHOM Ha HpOMeHHI/IBaTa X, KOC(I)I/IHI/IeHTI/ITe Ha KOWTO ca OT Hp’bCTeHa
Ha nommaoMuTe R([X|, . ., X,]. Pasriexaame TpaHCTIO3HUIMSITA X; <> Xj [IPH Ta3W TPAHCIIOZUIIHS HMaMe
X; t X T eXiXj <> Xj T X; T CxjX;

Xi T Xk + CXiXk € Xj + Xk T cXiXy, K # ]

MHO}KI/ITCJ'II/ITC, B KOHUTO HC Y4YaCTBAT X; M X; HC CC TIPOMCHIIT. CJ'IC,I[OBaTeJ'IHO IMPOM3BOJJIHA IIpU

TPAHCIO3UIIMSA HAa MPOMEHJIMBUTE MHOXuTenute Ha H(X; Xi, . . . , X,) C€ pa3MecTBar, HO TAXHOTO
npousBeleHne He ce mnpomeHs. CrefoBaTelHO TPH BCAKO pa3sMECTBaHE Ha IMPOMCHIUBUTE
koepurnmenture Ha H(x; x;, . . . , X,) He ce mpoMeHAT. ToBa O3HAuYaBa, Y€ KOCPHUIIMEHTUTE TMPe
CTCTICHUTE HA X Ca CUMETPUYHH TIOJUHOMH OT IpbcTeHa R[Xy, . . , X,]. ChIIIACHO OCHOBHOTO CJICJICTBUTE
Ha TeopeMaTa 3a CUMETPUYHH NoJuHOMHU Koedumuentute Ha h(x) = H(x; a, . . , o) 11e ObaaT peamHu
YHpcia, T.€.
* ho= | [x—(a,+a;+caa;)] <R

I<i<j<n
HNmame

n) n(n-1) 2'kQ'k-1)

ct.h(x) = ) 5 )

= k(2’k—1) = 2!k’ xwaero k' e HeweTHO UMCIIO.

U taka h(x) € R[x] u cr.h(x) = 2°'K’, kpgero k' e HeweTHO umcno. ChIIIACHO MHIyKTHBHATA XMIIOTE3a
h(x) uma xommekceH kopeH 3 € C. 3amectBame B (*) U moxyyaBame

wp) = [[1B-(a +a,+caa)]=0

1<i< j<n
Teit-karo B E HiAMa nenutenu Ha Hynata, umame 3 = o; + a; + coio, 3a HiIkou uHaekcH 1 u j. U taka 3a
BCSIKO pealiHo 4ucio ¢ € R cemectByBar MHAEKCH 1 M j TakuBa, ue o; + o + coioy € C. Ilonexe
nBoiikute uHAekcu (i, j), kpaero 1 <1 <nwu 1 <j < n ca kpaeH OpoH, a peasHuTe yucia ca 0e30poii

MHOTO CBIIIECTBYBAT PEATHU YHUCIIA C| # C, 32 KOUTO MPU €THU U CHIIM UHJICKCH 1 ¥ ] ©UMaMe:

o+ o+ coay=z € C
o+ o+ o=z € C

KaTO U3BaJJUM TE3U PABCHCTBA I1OJIydyaBaMe

(c,-caa, =z, -2, C ¢ #c,




Topami toBa @; +a; = p = z,—c,aa; € C.

Pazrnexname
1(x)=(x—a)(x—a,)=x>—(a, +a,)x+a,a; =x* — px+q € C[x]

Ot Jlema 2 umame, 4e #(X) ©Ma KOMIUIEKCEH KOpeH y. 3amecTBaMe B (**) u mosyuaBame

)= -a)y-a;,)=0
Teit kato B F HAMa A€NMTENN HA HyllaTa UMame, 4e Yy = o; wii y = o;. CienoBaTenHo o WK O €
KOMIUIEKCHO unciio. Teopema | e nokaszana,

JI-Bo Ha Teopemara Ha Jlamambep:
Heka f(x)=a,+ax+...+a,x" € Clx], a, #0,n>1

Axko xoepurmentute ca peannu Teopemara Ha Jlanam6ep cnensa ot Teopema 1.
[Ile npeanonarame, ye He BCUUKUTE KOeDUIIUEHTH 4,,d,,...,d, Ca pealHH. Pasriexname nojimHoMa

fik)=a,+ax+...+ax".
Kbaero a, e KOMIUIEKCHO CIIPETHATOTO YKCIIO Ha «,. Pasrnexxaame cpIio
— — 2
h(x) =f(x).fi(x) = b, +bx+...+ by, x™",

Tei-karo b, = Zaﬁj umame b, = Zﬁiaj . CnepoBarenno b, =b,, 3aBcako k=0, . ., 2n, 1.e. h(x) €
i+j=k i+j=k

R[x]. Ot Teopemal numame, ue h(x) nma xomrmiekcen kopeH o. € . CrneoBarenso
ha) = f(a).fi(a) =0.

Twi KaTo B MOJNETO HIMA JAENUTEeNH Ha Hynata, win f (o) =0, wm f,(a)=0.
Axo f(a)=0,ToraBa f{x) uMa KOMIUIEKCEH KOPEH ¢ U Teopemara € J0Ka3aHa.

Heka f,(a)=0,1e. a,+aa+...+a,a" = f,(a)=0.Torasa f,(a)=0,T.e.

2

+aqd +...+a, (@) =sa,tad+...+a,@) =0,
Y

f(@)

T.e. f(@)=0 nnmm KOMIIIEKCHOTO YUCIIO & € KOPEH Ha f(X)

CaencrBue 1:
Hao nonemo na xomnnexcrume yucaa C nepaznoscumu ca camo norunomume om novpea cmenen.

-BO:

Tps6Ba 1a ce JOKaxe, Ue 3a BCEKM MOIMHOM OT CTENeH M0-rojisMa MM paBHa Ha jBe € pasnoxum B C.
Heka f(x) € C[x] u crf{x) > 2. Crrmacao Teopemara Ha [lamambep f(x) uma xopen o e C.
CnenoatenHo f(x)=(x—a)g(x) n (x—a),g(x)e C[x]. Or ctfix) > 2 cnenpa, ue cr.g(x) > 1.
CrnemoBarenHo f{(X) € pa3ioXuM HaJl TOJIETO Ha KOMITJICKCHUTE YHCIIA.

CaencrBue 2:
Bcexu nexoncmanmen noiunom om C[x] ce pasiaza Ha JUHeuHU MHOMCUmenu Hao C.




-BO!
Cwriacuo CJ'ICI[CTBI/ICI B KaHOHUYHOTO pa3jlaraHe Ha BCCKHW HCKOHCTAHTCH IMOJIMHOM M€ y4aCTBAT CaMO
IMMOJIMHOMH OT I'bPBa CTCIICH, KOCTO NPCACTABJIABA KCJIAHOTO pasjiaraHe.

OmnpenesieHue:
Kazeame, ue nonemo F e ancebpuuno 3ameopeHno, ako 8ceku HeKoHcmaumeH noaunom om F[x] ce
pasziaza Ha JuHetHu MHodcumenu Hao F.

Ot CnenctBue 2 cTaBa sICHO, Y€ MOJIETO HAa KOMIUIEKCHUTE YUCIIa € alreOpuyHO 3aTBOPEHO.

CaencrBue 3:
Hao nonemo na pearnume uucia Hepasiodcumu ca NOJUHOMUME OM NbPBA CHEeNneH U me3u NOAUHOMU

HAO R om emopa CmeneH, Koumo Himam pealiu KOpPpeHU. /Ipyeu HEPA310AHCUMU NOJTUROMU 6 R[XJ HAMA.

-BO:

1) Heka f(x) uma peanHu KoepUIHUEHTH U CT.f(X) = 2.

Axo f{x) e paznoxum Hag R, Torasa kopenute Ha f(x) ca peannu. Ako f(X) UMa peaneH KOpeH o, TOrapa
f(x) ce pa3znara BbB BUA:

f)=(x-a)g(x) u (x-a)gx)e RIx],

kbaeTo c1.g(x) = 1. Cnenosarenno f(x) e pasnoxum Hag R. IMopaau ToBa eIuH MOIMHOM C peaaHH

KOG(I)I/ILII/ICHTI/I OT BTOpa CTCIICH € PA3JI0OKUM Ha R TOraBa U CaMoO TOT'aBa, KOIraTO UMa pCaJIHu KOPCHU.
CJICI[OBaTeHHO CIUH IMOJIMHOM OT BTOpPaA CTCIICH € HCPA3JIOXKUM HaI MOJICTO HA PCATHUTC YHCJIa TOraBa U
caMoO Torasa, KOraTto HsAMa p€ajiHh KOPCHU.

2) Hexka ct.f(x) >3 u f(x) € R [x]. Tpa6sa na noxaxem, ue f(x) e paznoxum nag R.
Axo f(x) nma peaner kopeH o, Torasa f(X) ce pasnara BbB BUA:

f()=@x-a)gx) n (x-a)g(x)e RIx],
KBJ€TO cT.g(X) > 2. Cnenosarenso f(x) e pasnoxkum Hag R.
Heka f(x) nsima peannu kopenu. ToraBa ot Teopemara Ha Jlamambep cienBa, de f(X) uMa KOMILIEKCEH
KOpEH, KOWTO He € peayeH, T.e. & # & . CienoBaTellHO B KAHOHUYHOTO pasnarane Ha f(X) me ywyactBa

(x—a)(x—a),Te.

S () =(x-a)x-a)g(x)
f(x)=(x*—(a+a)x+oaa)g(x)
Tait kato x° —(a+a)x+aa € R [x] cnensa, ge g(x) € R [x]. Ot cT.Ax) > 3, cnenga cr.g(x) > 1.

CrnenoBaTelHO f(X) € pa3ioXKuM HaJl R,

Caeacrue 4:
Bcexu nexoncmanmen nonunom f(x) € R [x] moouce 0a ce paznoscu no cneonus nauun:

k ky r.2 / 2 I,
f=a,(x-a)"...(x-a)" (x" +px+q)"...(x"+px+gq,)"
kvoemo a; € R ux2+pjx+qje R /x] u uamam peannu xopenu.

-BO:




Ot CnexnctBue3 B KaHOHMYHOTO pasjaraHe Ha f(X) mie ydacTBaT JIMHEWHUM MHOXKUTENIM M KBaJApaTHU
TPUYICHHU, KOUTO HAMAT PealHi KOPEHH.

CaencrTBue 5:
AKo eOun HeKxoHCcmawmeH NOAUHOM C PeanHu Koe@UuyUueHmu HAMA PeanrHu KOPeHU, moeasd Mol ce

pasiaca Ha np0u3eedenue Ha KeadpamHu mpudieHu, KOumo HAMAan pealnu KOPEeHU. B maszu cumyayus
NOJTUHOMbBM UMA YenHa CMeENEHN. o




