JleJIMMOCT HA TOJJUHOMHA

Omnpenesenue:
Hexa K e xomymamusen npvcmen u 1(x), g(x) € K[x]. Kazsame, ue {(x) ce denu na g(x)(uru g(x) denu
f(x)), axo cvwecmsysa h(x) € K[x] makws, ue f(x) = g(x).h(x).

PaBenctBoTO 0 = g(x).0 03Ha4aBa, ye HyJICBUAT MOJUHOM CE€ JCJIM HA BCEKU APYT MOJUHOM. Thi KaTto oT
f(x) = 0. g(x) = f(x) = 0 To HyIEBUT MMOJIUHOM JIEJH CaMO ceOu CU

Tebpaenne 1:
Hexa K e komymamusen npvcmen u {(x), fi(x), . . ., fi(x) € K[x]. 4xo f(X) deau écexu om norunomume
fi(x), . . ., fy(x), moeasa {(x) oenu u £1(x).g1(x) + . . . + fi(x).gs(X), kvOemo g|(x), . . ., g(X) ca npoussonnu

nonunomu om K[x].

-BO:
Or f(x) memu f1(x) = fi(x) = Ti(x).f(x)

Ot f(x) nemn f{(x) = f(x) = fy(x).f(x)

CnenoBatenHo N N N N
fix).g1(x) +. .. +fi(x).g(x) = fi(x).f(x).g1(x) + . . . + {i(x).f(x)gs(x) = f(x)( fi(x).g(x) + . . . + fi(x)gs(X))
= f(x) nenu f1(x).g1(x) +. . . + £5(X).g¢(X)a

TBbpaenne 2:
Hexa K e komymamueen npvcmen ¢ eOunuyu. 3a 6caxko ecmecmaeHo wucio n u ecsako o € K nonunomvm

x" - o ce oenu na X - o

-BO:
x - )" +x"ol +xPot L xa™ o) =
=x"+ x" o+ x0T - XM - xe - X e xa - ot =X - o

= X" -a' ce nenm Ha (X - @)

Teopema:

Hexa K e komymamusen npvcmen ¢ eounuya u f(x) € K[x]. 3a ecaxo o € K cvwecmsysa g(x) € K[x],
maxwve, ye f(x) = (x - a)g(x) + f(a).

f(x) =ao+a;x + ax” +. ..+ ax"

fla)=ap+ a0+ a0’ + ...+ a,a"

f(x) - flo) = ai(x - @) + ap(x* a?) + ... +ay(x"-a")

CwrinacHo TBbpAcHHE 2 HIMaMe, Y€ BCIKO ChOMpPAaeMO B JIICHATA YacT Ha MOCIIEIHOTO PAaBEHCTBO CE JCIN
Ha (X-0)

Ot Teepaennue 1 cnensa, ue (x - a) gemu f(x) - f(a), T.e. f(x) - f(a) = (x - a)g(x)

= f(x) = (x - a)g(x) + f(a)

Caeacrue 1:
Hexa K e kxomymamusen npvcmen ¢ eounuya u f(X) e noaunom ¢ xoeguyuenmu om mosu npwvcme.

Enemenmovm o € K e kopen na f(x) moeasa u camo mozasa, koeamo x - o, oeau f(x)

-BO:
1) Heka a e xopen Ha f(x), T.e. f(a) =0

Ot Teopemal = f(x) = (x - a)g(x) + f(a) = (x - &) g(x) = (x - a) genwn f(x)
2) Heka (x - ) nenu f(x), Torasa f(x) = (x - o) g(a)

= f(a) = (o - ) g(a) = 0 = o e kopeH Ha f(x)




CaencrBue 2:
Hexa K e xomymamugen npvcmen c¢ eounuya, 6 Koumo Hama Oeiumenu Ha Hyrama. Toecasa 6poam

Ha paziuuHume Kopeuu Ha éceku HeHyaeg noaunom om K[x] 6 npvcmena K e ne no-zonam om cmenenma
Ha f(X).

-BO:
Heka f(x) € K[x] u e HeHyeB.

Jloka3aTencTBOTO I11€ HAlpaBUM 1O WHIAYKIUS OTHOCHO n = cT(f(X)),

baza: n =0 = f(x) = ay, a9# 0 u e sicHO, ue f(X) HsIMa KOpEHH.

baza:n=1=f(x) =ap+ a;x, ap#= 0

Axo f(X) HAMa KopeHHu, ToraBa TBbpJeHUETO € BIpHO. Heka f(x) uma kopen o € K, 1.e. ap+a; =0
Homnyckame, ue § € K cbiro e kopeH Ha f(x), T.e. ap + a;|f =0

=a(a-p)=0

a; He ¢ Hyna u B K HaAMa nenurtenu Ha HyJaTa, cienoBaTeiHo o - B=0< a=f3

= f(X) uma He ToBeYe OT eIMH KOPEH

Hekan > 2.

Ako f(X) HIMa KOpEHH, TOTaBa TBHPJCHUETO € BIPHO

Heka f(x) nma xopen a € K. Toraga f(x) = (x - a)g(x), kpuero g(x) € K[x]

ctf(x)=n=crg(x)=n-1

Jomyckame, ue f(x) ocBeH o uma npyr kopen f3, =a. Torasa f(B) = (B - o) g(B)

[Tonexe B - o # 0 u B K Hama nenurenu Ha Hynata = g() =0

N Taka Bcekn kopeH Ha monmHOMa f(X), KOHTO € pa3iaudeH OT o € KopeH Ha g(x). OT MHAYKTUBHATa
XHUIOTe3a OpOAT Ha Pa3IUYHUTE KOPEHU Ha MOMMHOMA g(X) He ca moBede oT n — 1. CrnegoBarenHo OposT
Ha pa3IuvYHUTE KOpeHu Ha f(X) He e moBeye OT n.

3a0eiexKKa:
Axo 6 npvcmena uma Oerumeny Ha HY1ama, mo2aséa HAKOU NOJEHOMU MO2am 0d umam noseye KOpeHu
OMKOAKOMO € MAXHAMA CIMENneH.

IIpumep:
K e npbcTeH Ha KBaipaTHUTE MaTPUIM OT BTOPH pPEl.

2
ITonmuaoMBT X° — E MMa 04EeBUAHO CICTHUTE YCTHUPU KOpCHA

X1=[1 o] ,X2=[1 o],x3=[1 0] ,X4=E1 o]
0 1 0 1 0 -1 0 -1

Teopema 2:

Hexa K e xomymamueen npvcmen ¢ eounuya, 8 xotimo uama oeaumenu Ha wynama u | K | = co. Hexa f(x),
g(x) € K[x] u f(a) = g(a), 3a 6caxo o € K. Toeasa f(x) u g(X) ca pasnu 6 arcebpuuen cmucsvi.

-BO:

Homyckame, 4ye f(x) m g(x) He ca paBHM B anreOpwueH CMUCHI. ToBa O3Ha4yaBa, Y€ HIKOW OT
Koe(pHUIMEeHTUTE TIpel ChOTBETHUTE CTENEHH ca pa3nmuuHu. CremoBareaHo noanHoma h(x) = f(x)-g(x) uma
HEeHyJIeB Koe(ulineHT u mopaau ToBa h(x) e HenyneB monmuHoM. Heka cr.h(x) = n. M3bupame o, . ,0n1 €
K TakuBa, ye a; # o, 1 # j. To3zu u360p e Bb3MoxkeH, 3amoTo | K | = 0. Ot ycnoBuero umame

h(oi) =f(o) - g(ai)=0,i=1,..,n+1

U Taka, monmuHOMBT h(X) MMa moBede KOPEHH OT KOJIKOTO € HErBaTa CTENeH, KOETO € IPOTUBOPEUHEC,




Onpeneaenne:
Hexa F enoneua,beF,b=0.

izdef a.b'l
b
Teopema 3:
Hexa F enoneu a, . ., 0, € F, o # a, 1# j. 3a npouseonnu enemenmu yi, . . , yo € F cowecmeyea u mo
eouncmeen noaunom F(x) makws, ue cT. f(x) <n—1ufla) =y, 1=1,..,n
-BO:

T"prI/IM IIOJIMHOMA

f(x) =ap+ax+...+aux"",

Ot YCIIOBHETO UMaMe
n-1
f(OLl) =aptao;t+...+ta, 10 =Yi
_ n-1_
flaw) =aptajo+...tap 0 =y

-1
flon) =ag+ajon+...+ a0, =y,
Te3u paBeHCTBa MOKEM Ja TM PasriekKIaMe KAaTo JHMHEHHA CHCTEMa OTHOCHO dg, 4, . . , n.1, KOATO €
KBajparHa. J[eTepMUHAHTATA HA Ta3H CUCTEMA €

1(11 ..... (Xln_
1(12 ..... aznl
............ =H((Xi- OCj), ;- Otji()
1o a n- 1<i<j<n
Nee-e-oo n

Thil KaTo B TOJETO HiIMA JCIUTENM Ha HyJllaTa, Ta3u JETEPMHHAHTA € pa3indyHa oT Hy’a. [lomydenara
nuHeiHa cucreMa e KpamepoBa u TS ©Ma €IMHCTBEHO PEIlIeHHE, KOETO MOKE Jla C€ HaMepH Hampumep 1o
dopmynmure Ha Kpamep. C ToBa pgokazaxme, 4ye MNOIMHOMBT f(X) cChImecTByBa W € €IWHCTBEH.
N3uncnsapaneTo Ha koeduienTuTe upe3 Goamynure Ha Kpamep He e nienecboopazHo.

HNutepnoganuonna gopmysaa ga Jlarpanx

Pazrnexname noianHoMa

f(x)=(x-a1)..... xX-o)yr+t(x-o)(x-03)...... xX-a)y2t...+(xX-01)....(X-0n1)VYn
(o -02)...(a -0n) (o -a))(on-a3)...(0-dy) (on - 0tp) .. .(Oly - Olp-1)

ScHo €, U€ CTCIICHTA HAa TO3H IIOJIMHOM HE € I10-T'OJIsIMa OT n-1. O‘-IeBI/IIIHO €, uc

f((ll):yl+0+...+0=}’1
flar)=0+y,+...+ 0=y,

fla)= 0+0+...+y,=¥n
[Topanu ToBa f(x) e ThpcenusT B Teopema 3 monuHoM. To3u HaYMH Ha MoTy4yaBaHe Ha monuHoMma f(x) ce

Hapuua Uumepnonayuonna chopmyna na Jlacpamnic

IIpaBsujio Ha XopHEp

Heka K e koMmyTaTuBeH npbeTeH ¢ exununna u f(x) = ap + a;x + . . . + a,x" € K[x]. Ako a € K tpsi6Ba na
npecmetHeM f(a) = ? . CreriacHo Teopemara




f(x) = (x - a)g(x) + f(a), kpaeTo cT. g(x) =n-1.

Hexka g(x) =bg + bix +. ..+ by x™". Torasa

f(x) = (x - a)( b0+ byx + . .. + by x™") + f(a) =

= (f(oh) - atbg) + (b - ab)x + (by -Hubz)x2 +. ..+ (bya - 0by )X + brh_lx"
an

a0

Hal a ap-1

[To To31 HAaUMH MoJTly4aBaMe paBEHCTBAaTa

an, = bn.1 bn1 =ay

an-1 =bn-2 - abn-1 by = ap.1 + aby.g

: =73 *)
a; =bg - ab; by =a; + ab;

ap = f(a) - aby f(a) = ap + abyg

PaBencrBara (*) ce Hapuwat npasuno ma Xopnep. OT Te3u paBEHCTBA IOCIEAOBATEIHO MpecMsiTaMe

KoepuuueHTure by.g, ...

, bp 1 Hail-Hakpas f(o).bposT Ha yMHOXeHUsATa mpu npecMmsaTaHeTo Ha f(o) 1o

TO3M Ha4MH € n. [Ipu HenocpeacTBeHoTo npecMsTane Ha f(a) ymHOX)eHusATa ca n(n +1)/2
CrnenoBaTeHO TIpecMsiTaHeTo Ha f(o) o mpaBmiIOTO Ha XOpHEP € 10 HKOHOMHUYHO.




