CuMeTpyYHHN NOJHHOMHM

Onpenenenue:
Kassame,ue nonunomom f(x;, . ., X,) e cumempuyeH, ako npu 8csKO pazmecmeare Ha NPoMeHIusume motl
He ce NPOMeHsl, m.e.

S x, ) = f(X s X,)

3a ecaka nepmymayus (iy, i, . ., iy) Ha yucaama om 1 0o n.

TBi-KaTO BCSIKO pasMECTBAHC HAa IMPOMCHIIMBUTC MOXKC Ja CC pCaiM3vpa Ha HAKOJKO €Talla KaTO Ha BCCKU
€Tall C€ pa3MCHAT CaMO IBC IIPOMCHJIMBH, 3a Oa MPOBCPUM Y€ CIUH IMOJIMHOM € CUMCTPHUYCH NOCTATBYHO €
Ja IpOBCPUM Y€ TOM HE Cce IMPOMCECHS KOraTto pa3sMCHHUM MECTAaTa Ha KOU Aa € ABC IIPOMCHIJIMBU.

IIpumep:
=X +TX2+...+Xy

Oy = XX + X1Xp T XoX3+ ... + X1 Xp
03 = X1X2X3 T X1XoX4 + . . . + XpoXp-1Xn
Cp-1=X1X2 ... Xp1 T ... T X2X3. .. X
Op — X1X2 ... Xp

[lonuuomure oj, .., Gy Ca CUMETPUYHH, 3aIIOTO KOraTo pa3MecTBaMe MPOMEHIMBUTE peAbT Ha
chOUpaeMHTe ce NMPOMEHs, HO CyMara MM OcTaBa cbliata. M ce HapuyaT eneMeHTapHU CUMETPUYHU
MOJIMHOMHU Ha MMPOMEHJIUBUTE X, . . , Xp.

(24
" € CHMTPHUYCH IIOJIUHOM Ha X, . ., Xy

n

Axo Ax["..x." e ennounen, Torasa f{x;, . ., x,) = Ao ..o

n
, 3aIII0TO MPH MPOU3BOIHO Pa3MECTBAaHE HA MPOMEHIUBUTE G, . . , Gy HE ce MpoMeHsAT. CIeI0BaTEIHO HE ce
npomeHs f(Xi, . . , Xp).
[To obmo ako g(x;, . ., X,) € IPOU3BOJECH MOJUHOM, TOTraBa g(o;, . . , 0,) = f(x5, . ., X,) € CUMETpHUEH
MOJIMHOM Ha X/, . . , X, , 3aII0TO OT BCEKH €IHOWICH Ha g CE MOJIy4aBa CUMETPUICH TIOJTHOM HA X/, . . , Xy, &
cyMaTa Ha CHMETPUYHH MTOJUHOMH € ChIO0 CUMETPHUECH ITOJIMHOM.

Ille ca HU HEOOXOAMMU CICAHUTE JBE JICMH.

Jlema 1:

Hexka Axla Lxi e ennouneH, A = 0. Torasa

n

at.ta, op+.ta, a, ta, .a,
I'nemnounea Ha (Ao .00 )= Axl Xy X,
-BO:
HNmame

1. €IHOWIEH (G1) = X| =>TJI. ¢IHOWICH (0'10{1 ) leal .

IJ1. €IHOUJIEH (G7) = X X = TJI. €AHOUJICH (O‘?2 )= ((xlxz )052 )

CrnenoBaTteiiHo




u a a a, a+.+a, ta, n
rnemn. (Ao ..ol )y=4x]" (x,x,)" ... (X, X5..0x, ) = AX X, XX,

Jlema 2:

n

1% o a
Hexka f(x;, . ., X,) e cumempuuen noaunom, Koumo e memyies u 21 eonounen (f) = Ax|"...x, Toeasa

arza>.

/%

-BO.

Hexa f (X,,..x, ) = Ax["..x" + ...

B f(x; x5, . ., x,) pa3MecTBame x; ¥ X, U TIOJy9daBaMe
— a4 .0 @y
J(x,,x,..x,) = Ax) ' x?.x " + .

n

a o o
cinenosarenno Axy'x;?...X," € eHOUIEH Ha f(X2,X], . . , Xp).

[ToHexe f'e CHMETPUYCH f(X2, X/, . . , Xn) = f(X1, X2, . ., Xn).

a,
n

a a
Cnenosarenno Ax5'x,?..X," e exowieH Ha f(x;, . . , X,). TO3M €IHOWIEH HE MOKE 1a € IO-TOISIM OT

a; a,
riaBHus eqnowien Ax,'...x," . I[lopanu ToBa a; = a.
PazmecTBamMe MPOMEHIUBUTE X U X3 U TIOJTy4aBaMe
— ap .0 .03 ay,
J(x,.x,) = Ax" X2 x57 x" .
o o, o a,
CnenoBarenno Ax,'X;7Xx,’..X," € eHOWIEH Ha f{X}, X3, X2, . . , Xp).

[Tonexe f'e cumeTpuueH, To f(x;, X3, X2, . ., X») = f(X1, X2, X3, . ., Xp)

o a, o a,
CnenoBaTeiiHo Ax1 'x;2x,°..X," e emowieH Ha f(Xy, . ., Xp). TO3M €THOWIEH HE MOXKE Ja € MO-TOJSIM OT

[24 a a
rinaBHus eqHouwteH Ax|' x5’ ...X," . Clie1oBaTenHo o = a3 U T.H.

OCHOBHUAT pe3yTarT 3a CAMCTPUYHH ITOJIMHOMHU HHU J1aBa CJI€AHAaTAa:

Teopema:

Hexa F e none. Toeasa 3a ecexu cumempuyer nonurnom f(xy, . ., x,) € Flx,, . ., x,] cowecmsysa noaurnom
gxi, .., xy) € Flxy, . ., x,] maxve, ue f(xy, .., x,) =g(0o1, .., O).

-BO:
AKo f(x}, . ., X,) € HyJICBHST IMOJIMHOM, TOTaBa TBBPJACHUETO € oueBUHO. Heka f(x,, . ., X,,) € HEeHyJIeB U

fon . xy) = AX X+ A #0

a a,
Konero Ax1 '..X," € INIaBHHST eHOWICH Ha f. Pa3rimexmame

n

o

_ a =0,
(pl(x1,..,x,,) —AUI o, "
Ot Jlema2 cnexBa, 4e () € €IHOWIEH HA Gy, . ., G ,. [lopaau ToBa () € CUMETPUYEH MOJIMHOM Ha X, ..., X,

Cobriacho Jlemal
J1. eHO4JIeH () = TJI. eqHOouIeH (f). (*)




Pasrnexngame monmHOMa f; = f - @. AKO f] € HyJIeB IIOJIMHOM, TOraBa f = (o] ¥ TeopemMaTa € JokazaHa. AKo f|
€ HeHyJIeB MOJMHOM OT (*) cienBa, ue

1. eAHOWIeH (f) < i1 enqHOuwIeH (f).

HOJ'II/IHOM’bTﬁ KaTO pa3jinKa Ha Ba CUMCTPUYHU IMOJIMHOMA CHINO € CUMETPUYCH ITIOJIMHOM. Hexka

e . x)= Bx . xP 4L

n

KbAETO Bx[ ...xf " € TJIaBeH €THOWICH Ha f. Pasrimexgame

Q2X1, . . , Xn) =B0O] ‘_ﬁzaffﬂ3 ....... O'nﬂ” )
Ceorinacho Jlema2, @, e eqHOUNIEH HA G, . . , Gy. ClIEIOBATENHO (O € CUMETPUUYEH MOJIMHOM Ha X,..., X,
Ot Jlemal cnenpa, ue

J1. eHOYJIeH ((7) = TUI. eHOYJIEeH (f]) (**)

Pasrnexnmame f> = f; - @2. Ao f> € HEHyJIeB MOJIMHOM TOW IIe € cuMeTpwueH u oT (**) craBa sicHO, 4e
[JIABHUS HOUWICH Ha f> € MO-MaJIbK OT TJIaBHUS SIHOYICH f7. 3a f> MPaBUM CBHIIUTE Pa3ChKACHHUS KaKTO 3a
fru T.H.T. [To TO31 HaYMH MoSTyyaBame ciegHaTa peauia OT HOJTMHOMHU:

Jo=f Sl foooos oo (#)

CBhC CJIEIHUTE CBOICTBA:

1) BCEKU OT T€3U MOJIMHOMU € CUMETPUYECH
2) 1. eqHoueH(f;) < TII. eqHOUIeH (fi ;)
3) fi = fir — oi(X1, . ., Xn), KBAETO Qi(X], . . , Xy) € SAHOWICH HA Gj, . . , Gy, KOWTO CE€ OMpeAess OT

1
riaaBeHus egHouwIeH Ha f; ;. I[To-rouno, ako Cx;"". .. X,"" € IIaBHUAT €AHOYJIEH Ha f;; ToraBa
Qixs, .., x))= Co" o o

3a TE3U ITOJIMHOMHU UMaMC:

fi=f—¢1
L=fi—¢ =Sf=eitet. . T Qut Sy
Jo=/fo1 — n

OT mocneIHOTO paBEHCTBO CTABA SICHO,Y€ aKO HAKOM MOJIUHOM fi OT (#) € HyseB,ToraBa f = @1+ @2 + ...+ ¢k
[ToHexxe @; ca eTHOWIEHHM HA Oj....0n C KOC(QHUIMEHTH OT mojero F & f e MOIMHOM Ha Gj....0p C
KOe(HIIMEHTH OT NoJieTo /' U Teopemara e ObJe JoKa3aHa.

Jla nomycHeM IpOTUBHOTO,T.€. 4€ B (#) HAMA HyJIEB IIOJIMHOM.
Ot (2) cnenBa, ye TJIABHUTE €IHOWICHH HA TE€3H MOJMHOMH HE ca MOI00HH.

Heka Cx['x}*....... X" € TIaBeH eHOYIEH HA HAKOM MOJMHOM OT (#).

o a
Torasa cbriacho (2), Cx/'x}*....... x'" e mo-mampk ot Ax,"...x," (v ennounen(f)). [lopamu ToBa y; < a;.
IMonexe Cx]'x7*....... X" € rJaBeH eHOUIEH HAa CUMETPUYEH TIOJIMHOM, ChIyacHo Jlemal , 7, >y, >.. >,
W Taka




Q2P 2Y22. 2 (##)

O6pa3yBaT HapCACHU N-OPKHU LS HCOTPULATCIIHU YUCIId, BCAKO OT KOUTO MNPHUHAIJIC)KW HA HMHTCPBAJIa
[0, a;]. Ho oT menute HEOTpUIIATETHH YUCIIA B TO3W MHTEPBAJI MOXXEM Ja oOpa3yBamMe caMmoO KpaeH Opou
pa3Iu4HU HapeaeHH n-opku.OTTYK IpaBUM H3BOJA,YE CHIIECTBYBAT JABa IJIaBHU €JHOWIEHA,KOUTO ca
IMOJO0HHU.

ToBa e mpoTUBOpEUHE U C HETO TeopeMaTa € J10Ka3aHa.

CaeacrBue:
Hexa F e none, f(x) € F[x], ct.f(x) > 1. Hexa noremo E e pazwupenue na na ¥,maxoea,ue nao E f(x) ce

pasnaza Ha auxeuHu MHoxcumenu Hao E m.e.
fx)=AX-)).....(X - 0p), kbOEmo a,....0, € E.
Tozcasa axo @(x;....x,) e cumempuyen nonunom om F[X....Xy] e eapHo, ve ¢(a,....0n) € F.

-BO:
Heka fix) =ap +tajx +....t axxp,a,# 0
CeriacHo Teopemata 3a ((Xj....Xy),ChIIECTBYBA Y(X]....Xp) € F[X]....Xy],TaKbB, 4€ Q(X;....Xn) = Y(O]....Op).
ToraBa @(a....0n) = Y(o+.... 0 4eeeenry Of.ee.Olp).
OT mosy4eHoTo paBeHCTBO u (hopmynure Ha Buer craBa sicHo,ue @(0....0,) CE MOIy4aBa KaTto B Y(Xj....Xy)
3aMECTUM

X] = - ap.1/an,

X2 =-2ap2/ an,

IToHeXeE - an.1/an , - Ann / An yeeeeee. , (-1)"ag / a, € F v xoeduumenTuTe Ha Y(X]....X,) €a OT moNeTo F cieBa, ye
o(a....0n) € Fg

IIpumep:
f(x) € R[x]
fx)=AX-ap).....X - o)
ap....0n € E, KoeTo e pasmupenue Ha F.
O(X]....Xp) = xlk + xzk +o. + Xnk , k e 151710 MOIOKUTENHO YHCII0
o(Q....0n) = o*+ ot ..+ a € R,
ako f(x) € Q[x] > af+ o+ ok e Q.

JIMCKPMMHMHAHTA HA MOJITHHOM

Heka F e mone u f(x) = ap + ajx +.....+ azX, € F[x], a, # 0. Heka nonero E e pasmmpenue Ha nonero F u
Han E f(X) ce pasnara Ha TMHEHHN MHOKUTEITU

fx)=A(x-ap).....(x - o) , CT.AX) > 2

JuckpumuHanTa Ha f(x) Hapudame D(f(x)) = @ 5 " H (@, -« )?

1<i<j<n

AKo fx) = ax’ + bx + ¢, a#0, na ce mpoBepr ,4e D(f(x)) = b” — 4ac

2n-2 2
Ja pasriename nonuHoMa h(X....X,) = 4, H (x; —x;)
1<i<j<n

Trii-kaTo h(X;....X,) € CAMETPUYCH OJMHOM, ChIIIACHO OCHOBHOTO CJICJICTBHE UMaMe
D(f(x)) = h(a,....0n) € Fy




O‘ICBI/I,ZLHO Ca BCpHU CIICOAHUTC:

Tebpaenue 1:
Hexa f(x) e nonunom u cm.f(x) > 2. Tocasa

[(X) uma xopen ¢ kpamunocm > 2 <=> D(f(x)) = 0.

Tebpaenne 2:
Hexa f(x) € R[x] u cT.f(ix)>2.

Axo D(f(x)) < 0,moeasa f(X) uma Hepeanen KopeH.

3agaua 1:
Hexa f(x) e nonunom ¢ peannu koegpuyuenmu u cT.f(x) =3.

Kopenume na f(x) ca peannu <=> D(f(x)) > 0.

3anaua 2:
B R[x] 0a ce namepu nonurnom om uemsvpma cmenem,OUCKPUMUHAHMAMA HA KOUMO 04 € NOJIONCUMETHA U

6CUYKUme My Kopenu oa He ca peanrnu.




