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06 O)J;HOM OQEHKE MO)J;Y JIEM KOPHEM nOJIHHOMOB*

T. T. TOH/<08

B pa50Te [1] Mbl L(OKa3aJIM:meMeHTapHblM o5pa30M, '�TO eCJIMz KopeHb
nOJIMHOMa j(z) = zn -+-a1 zn-l -+- . . . -+- an, TO

n n-l n n-t

vir anl-vlfOn-ll-. . . -vlraJ-1 all.;;; I.. I.;;;vlfa-:l -+-vllan-=-:r-+-. . . -+-vlraJ + lall.

HCIIOJIb3YH elll,e HeCKOJIbKO L(pyrMx 3JIeMeHTapHblx TeopeM} Mbl L(OKa)KeM
3L(eCb DOJIee CMJIbHble HepaBeHcTBa.

.

nYCTb j (z) = zn -+-al zn-l -+- . . . + an nOJIMHOM C npOH3BOJIbHblMH KOMnJIeK-
CHbIMH K03<P<PHIJ,HeHTaMM. BBeL(eM 0503Ha'leHMe

g (z) =[(z)- an
= zn-l -+-al zn-2 -+- . . . -+-an-l = (z-b1)(z-b2). . . (Z-bn-l);

z
B=max Ibi I (i= 1, 2, ... , n-l).

TorL(a, eCJIM j(z) = 0, TO

Iz II z-b111 z-b21' . .1 z-bn-tl = Ian I.

1. ECJIMIzl>B TO Izl>lzl-lb;I>lzl-B>O H H3 (1) nOJIY'IaeM

Iz I(Iz 1- B)n-l <,;Iz I(I z !-I bl 1)(1z I-I b2[). . . (I z I-I bn-1 I)
.;;;Iz IIz-bl IIz-b21' . .[ z-bn-ll = IanI.

(1)

llpHMeHHH TeOpeMY 0 HepaBeHCTBe Me)KL(y CpeL(HHM reOMeTpH'IeCKMM H
CpeL(HHM rapMOHH'IeCKHM, nOJIY'laeM L(aJIee

n
_n_.;;; vlja,;l

1 n-1
-+-
Iz i Izl-B

OTCfOL(a CJIeL(yeT, '�TO Iz I.;;;Iz II' rL(e !z II 50JIbIJlHH KOpeHb ypaBHeHHH

n n

MJIM n Iz 12-n (B -+-vlra:l) I z I -+-B vlra:T.;;; O.

n n

n Iz 12-n (B -+-vlra:T) I z I -+-B vlra:T = 0 .
(3TO ypaBHeHMe MMeeT TOJIbKO L(eHCTBHTeJIbHble nOJIO)KHTeJIbHble KOpHH.)

---

*
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2. ECJIH

B + Jra:-I + ~(B +jraJ)2 -~ B ~Ta,:r
[zl<lzII=-~

II .
2

!z [< B, TO, KaK JIerKO ,I:\OKa3aTb, npH n;;>1 BepHo HepaBeHcTBo:

B + Jra;;[+ ~(B +.JI an 1)2__~ BJ~I
B< --- .

2

TI03TOMY BCer,I:\a, KOr,I:\a fez) = 0,

B + ~raJ + ~(B ;~[aJ)2 - : B Jra;;[
[zl< ,

2
(2)

OTKY,I:\a no HH,I:\YKlI.HH CJIe,I:\yeT, '�TO Boo5ll1,e:

BHl +nJ~an-k I+~(BHl +'Jlkan--k 1)2- lI~k BHl ~:,~I
Bk<----

2

(k=O, 1,2, ..., n-2),

(3)

r,I:\e Bk HaH50JIbllIHH MO,I:\YJIb KopHeH nOJIHHOMa

gk(Z)=zn-k+alzn-k-l+. . . +an-k (k=O, 1,2,..., n-l),

go (z)=f(z), Bo=lzl, BI =B.

HepaBeHcTBa (3) ,I:\alOT HaM B03MO)l(HOCTb BbI'IHCJIHTb BepXHlO1O rpaHHlI.Y

MO,I:\YJIeH KopHeH '�HCJIeHHbIX nOJIHHOMOB. ,l],JIH 3TOH lI.eJ1H. 50JIee KOHKpeTHO,

HCITOJIb3Y~¥ nOCJIe,I:\OBaT~JIbHO HepaBeHcTBa:

Bn-I=[al[,

Bn-l+VraJ+~(Bn-l+VraJ)2-
~

Bn-1Vla~

Bn-2< --,
2

B2+~!an-ll + I(B2 + 'Jtan-l !)2_~B2'Jilan-J'J 11-1
BI=B< . ,

2

B + 'J[a;;l + ~ (B + Jra;;[)2 - -~ B \/j an 1
Bo=lzl<-

11____-.

2

3aMe-THM, '�TO H3 (2) H (3) CJ1e,I:\YIOT HepaBeHCTBa

n n-k
(4)
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npM nOMo~M KOTOphlX B [1] Mhl ,lI,OKa3aJIM M3BeCTHoe HepaBeHCTBO

n

jzl<Vlanl+'" +v~I+lajl.

113 (1) CJIe,ll,yeTe~e, 'ITO

Iz
1 (I z

1 +
B)n -1

;" Iz I(Iz I+ IhI !) (Iz i + Ih21)' . . (I z [+ ihn-II)

>!zl!z-hlllz-h2!" 'Iz-hn-I[=ianl.

TIpl1MeHSUI TeopeMY 0 HepaBeHCTBe Me)K,lI,y Cpe,ll,HMM reOMeTpM'IeCKHM M
cpe)],HMM apM(jJMeTM'IeCKI1M, nOJIY'IaeM

n
nlzl +(n-1L~> vian I

n
J1JIM

(5)
n

- n 1
1

z I> vi an I--=-- B .
n

PeKyppeHTHhlM nYTeM J13 (5), CHOBa npM nOMOlll,J1 (3) MO)KHO nOJIY'Il1Th
HI1)KHlOlO ou,eHKY MO,ll,YJIeii KopHeH.

113 (5), npl1 nOMO~H (4), Mhl nOJIY'IaeM HenOCpe,ll,CTBeHHYlO ou,eHKY:

I1TaK, HaMI1 ,lI,OKa3aHa CJIe,ll,YlO~aH

T e 0 p e M a: EC/lu fez) = zn + al zn-1 + . . . + an - KOMn/leKCHbIU nO/lUHOM

U eC/IU fez) = 0, mo

n B + JIani + ~ (B+ Jra:l)2 -~- ;~~[
vlanl-n-1 B<lz[< ~

n

n 2

zge B HaUOO/lbUlUU no MO()Y/l1O KOpeHb nO/lUHOMa g (z) =!(z)-an .
z

C/le()cmBue:

3aMe'IaHl1e: ou,eHKI1 )],JIH Iz 1

'IaCTO MO)KHO YJJY'IllIl1Th I1CnOJJh3YH TO, 'ITO

l/z eCTh KopeHb nOJJI1HOMa anZn+an-IZn-1+. .. +alz+ 1.
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