Pa3jarasne Ha NOJIMHOMMTE B NIPOM3BEI€HNE HA HEPA3JI0KUMH MHOXKUTEIH

Ille He e HeoOXoaMMa CICAHATA:

Jlema:
Bv6 6cexu npvcmen modice 0a ce CobKpawasa Ha MHONCUMEN, KOUMO He e Oeaumell Ha Hy1amd.

-BO:
Hexka a.b = a.c u a He e nenuren Ha Hyaara Toraa a(b — ¢) = (. [ToHexe a He € eNIUTeN Ha HyJaTa Clie/iBa
b-c=0,Te.b=c

Teopema:

Hexa F e none. Tocasa ecexu nexkoncmanmen noaunom nao F moowce oa ce npedcmasu rkamo
npousseoenue Ha Hepaznodcumu Hao F nonunomu. C mounacm 00 KOHCMAHMeEH MHOJICUMENU MO8d
pasnozane e eOUHCMEEeHO.

3a0eaeKKa:
AKO NOIUHOMBM € HePA3I0NCUM e cuumame, 4e motl e npou3seoeHue Ha eOUH HepPasioNCuM MHONCUMEIL.
Ilopaou mosa 3a HepaznodicuMu NOTUHOMU MeopeMama e U3NBbIHEHA.

-BO:
1. CpiiecTByBaHe
WNupyxknus no crenenta Ha f(x), ct.f(x) =n
baza n = 1. Ot cr.f(x) = 1 cneaBa,ue f(x) e Hepa3noxkuMm HaJx F U ChlIeCTBYBaHETO Ha pa3jaraHeTo €
OYEBUIHO.
Hekan > 2
Axo f(x) e Hepaznoxxum Han F, chiiecTByBaHETO Ha TaKbBa pasjiaraHe € sicHO.
Heka f(x) e paznoxum Han F, 1.e.
f(x) = f1(x). f2(x), kpaeto fi(x) € F[x],1=1,2 u cT.fi(x)=> 1. (*)
Ot cr.fi(x) 2 1 ucT.f2(x) 22 = c1.f(x) <nu ct.f2(X) <n
3a fi(x) u f(x) MoxkeMmM mda TMPUIOKUM HMHAYKTHBHara xumore3a — fj(x) u fy(Xx) ce pazmarat B
npou3BeneHne Ha HepasnoxxuMu Haa F nomuHomu. Karo 3amectum B (*) Te3u pasnaranus 3a fi(x) u f2(x)
ce Mojy4aBa >KeJaHoTo paznarane Ha f(x).
2. EnunctBeHOCT
Hexa

f(x) =fi(x) ... f(x) = 2i1(x) . . . g(x), #)

kbaeTo fi(x) u gj(x) ca Hepasznoxumu Han F. TpabBa ma ce nokaxke, ue k = s U 4e ciiefl €BEHTyalIHO
peHOMEpHpaHe Ha moyimHoMuTe nMame fi(x) = ¢i.gi(x),i=1,..,k
Ot (#) = fi(x) memu gi(x)g2(x) . . . g«(x). Ilonexe f(x) e Hepaznoxkum ot TBbpaeHue 3 cnensa, ye
fi(x) menm HsKOM OT g1(X), 22(X), . . . , g«(X). Cnen eBeHTyamHO mpeHOMepupane Ha gi(X), g2(X), . . ., g(X)
e umame, ge fi(x) genmu g;(x). Ho fi(x) m gi(x) ca Hepaznoxumu Han F. [lopaau ToBa o TBBpACHHE 2
ciensa c;. fi(x) = gi(x). 3amectBame B (#) 1 moayuaBame
fix) . .. f(x) =cifi(x)g2(x) . . . g«(x).

Cowraacuo Jlemara MoxeM Ja cbkpatuM Ha f1(X) u nmoiayyaBame

£(X) . . . fu(X) = 2(X) . . . g4(X) ()

Ot (##) cnenpa, ue fr(x) gemu ¢ fi(x)ga(x) . . . g(x). Crnen eBeHTyalTHO IPEHOMEPHUPaAHE ce TOTyJyaBa, ue
f(x) memm gy(x). Tlonexe fo(x) m gx(X) ca Hepaznmoxkumu oT TBBpAeHHE 2 mMame Cp. fH(X) = ga(X).
3amectBame B (##) u chkpamaBame Ha f5(X) u T.H. He e Bp3MOxkHO k < s, 3aI10TO KaTO MPHUIOKUM Ta3u
nporielypa HAKOJIKO ITbTH IIE MOJyYUM OTJISIBO KOHCTAaHTA, a OTASCHO TIOJHMHOM, KOMTO HE € KOHCTaHTA.




He e Bp3MoxHO k > s o ananornunu croOpaxenus. CrnenoBatenHo k = s. Ha Bcekn eran umame gi(x) =
ci.fi(x).
C ToBa eAMHCTBEHOCTTA € JJOKA3aHa,

Kanoun4yHo pasjarame

Onpeneaenue:

Kaszeame, ue nenynesusm noaunom f(X) e ynumapen, axo xoeuyuenma npeo Hau-6ucokama cmenem e
paesen na edunuya, m.e. f(x) =ap +a;x +... +a, x" +x"

Heka f(x) = fi(x) . . . fi(X) e paznmarane Ha Hepa3lOKMMH TOJUHOMHU Haja moyieto F. Axo Aj e
Koe(UIIMEHTHT Tpe] Hali-BUCOKaTa creneH Ha fi(x) ToraBa mmame fi(x) = Api(X), kbpaero @i(x) e
HEPA3JIOKKUM B YHUTApEH MOTMHOM. OT MbPBOHAYATHOTO pa3jiaraHe mojgydaBame

f(xX)=A @i(X)...0X), kpaeT0o A = Aj....Ax (1)

CrnenoBaTeIHO BCEKH MOJIMHOM MOKE J1a CE€ MPEICaBU KAaTO MPOU3BEACHHE HA KOHCTAHTA U HEPA3JI0XKUMHU
yHapHU noauHOMHU. ToBa mpeacTaBsHE € €AMHCTBEHO B OykBajieH cMuchi. Hauctuna ako ocBeH (1) e
U3IBJIHEHO U

f(x) =B@1(x) . .. ¢s(x) 2)

Ot (1) u (2) cnenBa A=B u

(I/AX) = @1(%) - .. @u(x) = Wi(X) . . . Ws(X)

Ot Teopemara cienBa Kk = S U ciefl mpeHoMepupane ¢i(x) = ciyi(x). [Tonexe @i(x) 1 yi(x) ca yHUTapHU
ciesiBa ¢; = 1, ¢ KOETO €IMHCTBEHOCTTA € JOKa3aHa.

B (1) moxe na uma moBTapsIIM ce MHOXUTenu. Karo rpymupame MOBTapsIUTe C€ MHOXXUTEIU Ce
HoJIyyaBa

fx) = Al@(x)" - . . (@(x))" €)

, KBAETO @i(X) ca HEpa3JIo)KMMM YHUTApHU M pa3IuyHu noiauHoMu. PaBenctBoto (3) ce Hapuya
KaHOHMYHO paznarane Ha f(x). Teil karo pasnmaradneto (1) € eaWMHCTBEHO B OyKBAJICH CMHCBHII,
KaHOHUYHOTO pa3zniarae (3) chllo € eAMHCTBEHO B OykBaneH cMuUchi. Kato otnenum B (3) MHOXKUTENUTE
OT ITbPBa CTEMEH (aKO MMa TaKUBa) MOJTyYyaBaMe

x) = (- o). . (- 0) (s (X)L (@1(x)" @)
, KBJIETO CT.Qi(X) > 2,i=s+1,..,t
Ot (4) cTaBa siCHO, 4€ O . . . Os ca KopeHH Ha f(X) B ocHOBHOTO 1o1e F
OcBeH q; . . . 0 f(x) HAMa npyru kopenu B F. Hanctuna ako B # o, 1=1, .., s € KOpeH UMame

f(B) = (B - o). .. (B- ) (@s1(B)™". .. (@) =0

Cwraacuo Teepuenue 4, ¢i() # 0. [Torexe HsIMa nenuTeny Ha HyJata TpsiOBa 3 = ol j 3a HIKOE i, KOETO €
POTHUBOpEYHE.

Onpeaeaenue:

Hexa x e ecmecmeeno uucno kazeame, ye a.€ F e k — kpamen kopen na f(x) € F[x], ako f(x) ce denu na

(x - )", Ho f(X) He ce denu na (X - o).
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Kopenure, KOuTo MMaT KpaTHOCT €AMHUIIA CE HApUYAT MPOCTH KOPEHH, T.€. O € IPOCT KopeH Ha f(X), ako
2
f(x) ce nenu Ha (X - 0L), HO HE ce JeNu Ha (X - Q)

Ot (4) cTaBa 5iCHO, Y€ O UMa KpAaTHOCT MO-TOJISIMa MU paBHA Ha l;. OT eAMHCTBEHOCTTa HA KAHOHUYHUS
BUJI CJIE€J[BA, Y€ Oli UM KPATHOCT TOYHO l;
Ot (4) umame

L+hL+... .+ <crf(x) (5)
HepaBenctBoto (5) o3HauaBa, uye OpOAT KOPEHUTE HAa €IMH IOJMHOM B OCHABHOTO IOJ€, KaTO BCEKH
KOpPEH C€ OTYMTa TOJIKOBA IIBTU KOJIKOTO € HeroBaTa KpaTHOCT, € IO-Majika WM paBHa Ha cT.f(x). Toa

TBBpJCHHE 0000IaBa T0Ka3aHO MO-paHO TBBPJEHHE, CIIOpE] KOETO OpOAT Ha pazIMYHUTE KOPEHH Ha
€/IMH TOJIMHOM HaJ J]aJIeHO T10J1€ He HaJMHHAaBa HEroBaTa CTEIEH.

OmnpenesieHne
Hexka e oaden nonunoma

f(x)=a,+ax+..+a,x".

Tonunomvm

f'(x);fa0 +ax+..+ax"

ce Hapuyda Gopmanrna npouz8o0Ha Ha NOAUHOMA f(X).

JlecHo ce mpoBepsiBa, 4ye 3a (hopMaiHATa NPOWU3BOJAHA Ca W3IBJIHEHH OOWYaliHMTE paBEHCTBA 3a
MIPOM3BOIHA HA (DYHKIIHS.

(f+8)=rf+g
(fg)=r'g+ fg'

TebpaeHue

Hexa F e none. Enemenmvm o € F e xopen ¢ kpamunocm no-coasama uiu paéHa Ha 2 HA HeHY1e6Us

noaurnom f(x) € F[x] moeasa u camo moeasa

flo) =f (o) =0.

JloKa3aTeNncTBO
1) Heka oL € KOpEH ¢ KPaTHOCT MO-IOJIsIMA MM paBHA Ha 2 ToraBa f(x) = (x-a.)’g(x). [Topaau ToBa

[() = 2(v-0)g(0)+ (x-a)’g ‘().
Crnenoatenso f(a) = f"(a) = 0.
2) meka f(a) =f’(a) = 0. Ot f(o) = 0 umame

) = (x-0)g(x) (1)




Ot (1) momy4yaBame
S (%) =g+ (x-0)g’(x).

[Tonexe f’(a) = 0, momygaBame g(o) = 0 u g(x) = (x- o)t(x) kato 3amectuM B (1) moxyyaBame
f9) = (x-a)’ 1(%).

CrnenoBaTelHO O € KOpPEeH Ha f(X) ¢ KpaTHOCT MOHE 2.,

AKO o € KOpeH Ha f{x) ¢ KpaTHOCT IO-rojisiMa WJIM paBHA Ha Kk Torasa f{x)=(x-a,)" g(x). OT ToBa
PaBEHCTBO OYEBHIHO CIICABA

)= =Dy
flo) =f"()=...~/*" (@) = 0.
CrnenoBareHO T€3M PaBEHCTBA ca HEOOXOIMMO YCIOBHE O 1a UMa KPaTHOCT TOHE 2.

ITpu x > 3 TOBa ycnoBHe HE € 1ocTaThbuHO. AKO mosieTo F e unciioBo ToBa ycinoBue obade € He0OOX0IUMO U
JIOCTaThYHO.

dopmyau Ha Buet

Hexka F e nmone u f(x) € F[x]
f(x)=a,+ax+..+a,x" ,a,#0 (1)
Hexka E e pasmpenue Ha nonero F Hag koeTo f(x) ce pasnara Ha JJMHEHHN MHOXKUTEIIH:
f)=a,(x—a)(x-a,)..(x—-a,) . (2)

Karo cpaBHuM koeduiuenTuTe B paBeHcTBaTa (1) 1 (2) momyuaBame:
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[Tonyuyenure paBeHcTBa ce HapuyaT Gpopmyiau Ha Buer.




