OnTuMu3aliiss OHeHKH JIJIsI
K03 pUuimeHTOB aemTesieil TOJIMHOMOB
Ha/1 MeJIBIMA Y1CJIaMU

E. A. TlonentyeBkas

1. BBenenue

Kak m3BecTHO, 3aJi1aua pa3jioKeHUs Ha HEIPUBOUMbBIE MHOYKUTEH
MHOTOYJIEHA C MEeJTbIMI KO MUITHEHTaMI OT OIHOI ITepeMeHHO ObLTa pe-
IIeHa JTaBHO. BHIIN co3/1aHbl aJITOPUTMBI, TIO3BOJIAIONINE HAXOAUThL TPedy-
eMoe pasJioyKeHre 3a KOHEUHOe Jncyio maroB. OJIMH U3 TaKuX ajrOpUTMOB
6bu1 Tostyder B 1882 roay Kponekepom, 4buM UMEHEM OH U HA3bIBACTCH,
X0Td 3a €TO Jjer 10 Kponekepa 3TOT ObLI M3BECTEH ABCTPHIICKOMY ACT-
poromy Illy6epry. OgHako moMuMo u3BecTHOrO ajropurMa KpoHekepa,
€CTh JPYToe pelleHne 3a1a9u paKTOPU3AINN 38 KOHEIHOE TUCJIO IAroB,
KOTOpOE CJIeJlyeT U3 TOTO, 9TO KOI(PMUIIMEHTHI NEJIUTESIsT — Ie/Ible TUC-
Jia 1 UX abCOJIIOTHAS BEJININHA OrPaHUYeHa CBEPXY HEKOTOPOii (byHKIIHei
ot koaddurnrenToB jmesumoro. Ilpu peamuzaiun TaKuxX aJropuTMoB pak-
TOPH3aIlUN TOJMHOMOB, 8 TaKKe aJrOPUTMa BBIYHUCIECHUsT HAMOOILIIEro
o0I1Iero e IuTe st TPUMUATUBHBIX MHOTOYJIEHOB C IEJIbIMU KOddhduiimen-
TaMH, KOJUIECTBO UTEPAIAM TPOIpaMMbl HAIIPAMYIO 3aBUCHAT OT OIEHKU
MoIyJIeit KO3(pDUIMEHTOB JenuTeseil moanHomMa depe3 K03 UImeHTs!
camoro nojimHoMa. CyImecTByoye Ha JAHHBIT MOMEHT OIEHKU HEJI0CTa-
TOYHO TOYHBI, YTO IPUBOJUT K JIOTIOJTHUTEIbHBIM 3aTpaTaM BPEeMEHH ITPU
pacuéTax.

B macrosimmieit pabore mpeanpuHATa HOMBITKA IOJydeHns 6ojiee TOY-
HO# OIEeHKH Jjist MOyseil kKoadpUIMeHToB neuTeseil meJI0unC/IeHHBIX
ITOJIMHOMOB B TIEJISIX YCOBEPIIEHCTBOBAHUA YKa3aHHBIX aJIOPUTMOB, Ha-
[IPABJIEHHOT'O Ha yBEJUYUEHUE UX ObICTPOIACHCTBHS.
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2. CymmecTByloniue Ha TEKYIIUii MOMEHT OIleH-
KU JIJ1s1 KO3 PUImeHToB JeauTeseil mejioumc-
JIEHHBIX IOJIMTHOMOB

[ycts F(z) € Z[x] u F(x) = apz™+an_ 12" 1 +.. . +a1x+ag, a, # 0.
Onpepesienne 1. O6ozuaunm L(F) = |a,|+|an—1|+...+]|ag| n HazoBéM
9Ty Besmauny daunot noaunoma F(x).

Oupenenienne 2. Boicomoti noaurnoma F(x) HasbiBaercsi BeJmdnHa
H(F) = max{|ay], - ,|aol}.

Ilycrs Q(x), F(x) € Z[z], upn srom Q(x) mmeer Bug Q(z) = bpyz™ +
by12™ L 4+ ... 4 bix + by u aABAseTca menmTesem mojuHoMa F(x) =
A" + ap_12" L+ .+ arxz+ag, an = (0. HeobxoauMo HalTH BEPXHIOIO
onenky Jyist Besmund L(Q) u H(Q) B 3aBucuMocTH OT XapakTepUCTHK
nosimaoma, F(x).

B nasnbreiimem momumo onenuBaembix 3Hadenuil L(Q) n H(Q) nam

MTOHAIO0SITCS CICTYIONINAE BEJIMIUHIL:
n

O6oznagenue. Ilycre F = Y apz®. Tomowmm M(F) =
k=0

n
[an] 1T max{l, |z;1}.
]:

n n
1
O6oznagenue. [lycts F = > apz®. Honoxum ||F|| = (Y |ag)?)?.
k=0 k=0
Oupenenenne 3. Hopmotl Bombvepu HasbBaercss Besmauna [Flo =
- j
12
2 (laj|*/Cr).
J=0
Cy1iecTByeT HECKOJIBKO CIIOCODOB OIEHKU JIJIsi KOI(DPUIMEHTOB JIeJTH-
TeJiell TIOJIMHOMOB, BBIBEJIEHHBIE U3 U3BECTHBIX HepaBeHCTB Komm u Jlan-

J1ay.

Teopema 1 (HepaseuncrBo Koum). ITyemv n > 1, F(x) = ana™ +
an 12"V . Fag, a, 0 — noaunom ¢ xommaekcrvMU KoIPPuLLen-
mamu. Tozda 110607 Kopensv z noaunoma F(x) ydosaemeopsem nepase-
cmey:

max{|an—1l,...,|ao|}

|an|

|z <1+
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HoxkaszaresnnscrBo. Ilycrs F(z) = 0. Ecim |2| < 1, To yTBepkjcnue
TEOPEMBbI TPUBHAJIBHO.
IIpennomnoxknm, aro |z| > 1 n monoxxum H = max{|a,_1|,...,|aol}.

ITo mpenmnonoxkeHnio a,z" = —ap_12" 1t — ... — ap. CireroBaTeIbHO,

Hiz["
2] =17

lan||2|" < H(|z|" P +...4+1) <

1O ecTb |a,|(|z] — 1) < H. Teopema jokazana.

Bocmonbzyemcs mepaserncTBoMm Kormu i morydeHus OIEHKH KO-
GUIMEHTOB JIeJINTEIsT OJIMHOMA, KOTOpasi M3BECTHA KaK HEPABEHCTBO
Jlanmay.

n n
Myers F = 3 aga®. Mooy |F|| = (3 |axl?)2 u M(F) =
k=0 k=0

. —
lan] 1T max{l, |z;1}.
J:

Teopema 2 (HepaBencrtBo Jlannay). IIpednoaootcum, 4mo nosurom
F(x) 3adan dopmyaoti F(x) = anz™+a,_ 12" 1 +. .. +ag,an # 0. ITycmo
21y ..y 2n — KopHu nosurnoma F(x). Toeda M(F) < ||F|.

JLst moKasaTesibCTBa TEOPEMbI HAM TTOHAJIO0UTCST CJIEIYIOIIAs JIEMMA.

Jlemma 1. Fcau QQ — noaunom u z — KOMNAEKCHOE YUCAO, O
Iz +2)Q(@)[| = |z + )Q()]. (1)

n
Joxkazarennctio. [lycts Q(x) = 3. cpa®. Torma kajpar BhIpazkeHus
k=0
B JIeBOIT 1acTn paBeHcTBa (1) paBen

m+1 m+1
Z (Ck71 + zck)(ck,1 + ﬂ) = (1 + ‘ZP)HQHQ + Z(zckck,l + mckfl)
k=0 k=0

(momaraem ¢—1 = ¢p+1 = 0). DTOMY Ke BBIDAYKEHUIO DABEH U KBAJPAT
npaBoil yactu. Jlemma jokazana.

Jlokarkem Terepb Teopemy:
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HokazaresbcTrBo Teopemsr 2. Ilycrb z1,...,2; — KOPHU IIOJMHOMA
F(x), nexarniye BHE e,ZLI/IHI/I‘{HOI‘O kpyra. Torma M(F) = |an||z1 - ... - 2]
n
[Monoxum R(z) = ay, H (zjz—1) ] (x—2zj) =bpa™ +...+ b, k-
=1 j=k+1
KpaTHoe TpuMerenne jemMbl 1adT ||F| = ||R||. Ommako ||R||? > |b,|? =

(M(F))?. Teopema nokaszama.

Teopema 3. Iycmo Q(x) = bpx™ + by 12™ L 4 ... + by, by, #0 —
deaumennv nosurnoma F(x) = ana™ + ap_12" 1+ ...+ ag,an # 0. Tozda
b
22 o,

n

HokazaresberBo. Jlerko nposepsiercst, 9to by, | + [bp—1| + ... + |bo| <
2MmM(Q), HO
bm

an

M(Q) < M(F)

u 13 HepaBeHcTBa Jlannay cienyer, uro M (F) < ||F||. Teopema jnokasana.

Tenepb TpHUBEIEM yXKe H3BECTHBbIE OIEHKH i Besmumubl H(Q).
[Iycrs 21,...,2, — (B 00IIeM cilydae KOMIUIEKCHBIE) KODHH HOJIMHOMA
Q(x), mocunranHble ¢ yuéToM ux KparHocreil. ITo uzsecrnbiM dhopmysam
Buera:

i1<...<ij

Orcioza caenyior nepagencrsa: |bj| < < CLM(Q) n H(Q) < C,[,Tﬂ]M(Q),
m!

= Jm=j)!

Emg onna onenka Jyisi |b;| npuBeeHa HIXKe.

rie Ci, — YUCJI0 COUYETAHUN U3 M TO j.

Teopema 4. Iycms Q(x) = bypz™ + by 12™ 4. ..+ bix+by — deau-
meav nommoma F(r) = apa™ +a,— 1" P+ az+ag, an # 0. Tozda
b <COIF| + ¢ an], 5=0,...,m.

Hoka3zaresnscrBo. [Iycrs z1,. .., 2, — (B 0bmeM ciydae KOMILUIEKCHBIE)
KOpHHU moJjinHOMa (), mocunTanueie ¢ yuérom ux kparHocreii. ITo dop-
Mysiam Buera:

bn—; _ .
%z(—l)m] Z Ziy o Ziy ) =1,2,.00m
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Crenosarenbho, |by—j| < |by| > max{l,|z;,|},. .., max{1,|z;,|}.
i1<...<ij
PaccMoTpuM  371eMEHTApHYIO CHUMMETPHYHYIO (DYHKIMIO Opp =
Yoo Xy ..y dpnaxy > 1,002, 2 1w 2. 2y = M nias meé
11<...<tp
BBILOJIHEHO: Ok = 9. Tjy ... TG
11 <...<i
HEepaBeHCTBO CTOUT IIPE/II0JIAraeMOe 3HAYEHUE IPU L] = ... = Tp_1 = 1 1

p S C’ﬁj + C’,lffl. B npagoii yacru

Tp =M. Ecmxez; <...< 1z, <M, T0 1peobpasoBatue T, <« TnTp_1,
Tp_1 < 1 yBeIm4uuBaer o, Ha U(n_Q)(k_l)(q:n — 1) (zp—1 — 1), aBasronry-
FOCSA TIOJIOZKUTEIBHOM BETMINHOIL.

Taee, [bj] < Chy_ M(Q) + Cil bl < Cly_, M(F) + €I aul,
nockosbky M (Q) < M( ) ¥ b | < \an\.

Ionb3yscy nepasencrsom Jlammay, momyuaem: |bj| < C'fnleF | +

CI1 Jay,|. Teopema nokasana.

OjiHa W3 JIydInxX W3BeCTHBIX OIEeHOK Ha H(Q)) ucnosb3yer HOpMy

n .
> (Ja;|?/C}) n BermsmT coepyomum 06pasoM:
7=0

Bombbepu [Flo =

< l 33/43n/2
H(Q) X n[F]% Lae tn = W

3. OnTumMmsanus CyIIeCTBYIOMINX OLEHOK

CdopmynupyeM u JTOKaXKeM T€OPEMY, MO3BOJISIIONLY IO HAUTY IIITM 00-
pa30M OIEHUTH BBICOTY JEIUTEJIsT depe3 BBICOTY JEJIMMOIO B CiIydae, KO-
IJIa CTElleHb JIeJINTEeJI Ha €JIMHUILY MEHBIIIE CTEIleHH JIeJIMMOTO.

Teopema 5. Iycms Q(x) = by 12" L + by 02" 2+ ...+ bz + by —
deaumensv nosunoma F(x) = apna™ + ap_12" 1 + ...+ a12 + ag, an # 0.

n
Tozda H(Q) <|5[(F).
PagencrBo B 9T0il OLEHKe JIOCTUrAETCsI, KaK CJIe/LyeT U3 JIEMMbI HUXKe.

JIemma 2. /[las 06020 namypaavrozo n cyuecmeyem noaunom F () =
an " + ap_ 12"V F a1z 4 ag, an # 0, ¢ deaumenem Q(x) = by x™ +
bn—12™ 4 4 bix + bo, by, # 0, maxoti wmo H(Q) =]%[H(F).
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lokazaTejabCcTBO.

1) Ilycrs n HewérHO, TO ecTb N = 2k —1. B 3ToM ciryvae paccMoTpum B
kauectse F'(x) mommmom suga 22~ a2k =24 ok gkl a1 w
Q(z) = 2?8 =24222k 34 32k~ kbl (b—1)2F 2+ 420+ 1
IIposepum, uro Q(z) — aemmrens F(x):

(2272 22273 4 32 ke (B - D)
oA 24 D)z —1) =2 22?2 30kt

+(k=1)z* . 202 g2 g2 gkt gkl
—(k-1)z* 2 2 1=a?k g ?R 2y gk gkl a1
Torna H(F) = max{[1],...,[1|,| = 1],...,| = 1]} = 1u HQ) =
max{|1],[2[,[3],...,[k[,...,[3[, (2], [1]} = k =] F[H(F).

2) Ilycre renepnb n 4érHO: n = 2k. AHamOrudHBIM 06PA30M BO3BMEM
F(x) = a2k g g2k =2 p2k=3 gk gkl 1m Q(x)=

a2kl p2k—24 942k=3 1 3, 2k—4 .+k‘xk_1+(k—1)xk_2 4. 4+2x+1.
IIposepum, uro Q(z) — aemmrens F(x):
(x%_l 4+ 2?72 pog?h 3 3p2 Tt kel
+k=1D2* 24 2e+1)(x—1) =2 f a2l 2?2
kP (k=D 420 - P 2

— 2 kbl (k1) 2 1=
R IR L I B
Torpa H(F) = max{|1],[0],|1],...,|1,] = 1],...,| = 1]} = 1 m
H(Q) = max{[1], [1], [2[, [3[, ..., k[, ..., B, [2[, 1]} = k =] 5[H (F).

JlemMma joKazaHa.

ITepeiigéM K J0KA3aTEIBCTBY TEOPEMBbI
JokazaresbcTBo TeopeMsbl 5. B ycioBusix Teopembr nosimaom F'(z)
nMeeT BUJIL:

anx™ + ay_12" !

+...+a1x+ag =
= (bn,l:pnfl H by ox" 24 . b+ bo)(cx +d) =

= cby_ 12" + (cby_o + dby 1)zt + ... 4 (cbo + dby)x + bod
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IIpu d = 0 oveBuUIHO, YTO yTBEpKIEHUE BepHO. Bytem cuanrarh, uro d # 0
u ¢ > 0, B IPOTUBHOM CJIyuae BBIHOCUM MHHYC 3a CKOOKu. OOo3HAYMUM
a= H(F). Torga:

‘dbo’ < a

|cbo 4+ db1| < a

lcby 4+ dbs| < a

|cbp—2 + db,—1| < a
|Cbn71| <a

U3 stux HEPaBCEHCTB BBLITECKaECT:

[~alV/AN
>

—N—
ale |
I SUS]

—g—gbo<bi<gG—g5bp npud>0
G—Sbo<by<—%—5bp mpud<0 "’
(Jiogisnsgea mnioo,
2T A h < By Lh wpud<o
GG <bs<§—gb npud>0
G g <ba<—5—35b1 npnd<0’
54 5(-8— 58 <by <4+ 5(5459) mpwd >0
5= 53 -5 << 3= 5(-h+ D) mma<o ]
\bg\g3(1+g+g—§)2 mpu d > 0
lbo| < —5(1+§—%) mpud <0

ITponomkass TakuMm 00pa30M BBIpAXKATh KaXK/IbIH CJIEIYIONN KOI(D-
dunmeHT Yepe3 UpeabIyIIuil, TOJTyIUM CIEIYIOILYI0 OEHKY sl KO-
dbunuentos Q(x):

2 k
a c c c
—(1l+—=4+—=+ - +—=2),k=0,--- ,n—1.
et e =

C apyroif cTOpOHBI, AHAJOIUIHBIM O0PA30M IOJIYUIAETCS OTpaHUIe-
Hue Ha KO3 DUINEHTDI, eCIM HAYMHATDL UX OIEHUBATH HE CO CBOOOIHOIO
wieHa by, a co crapimero KoadpduinerTa b, 1.

br| <

a a
- < bnfl < -
C C
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a d a d
- _bn—l < bn—2 < —— _bn—l;
C C Cc C
{—%—gggbn_z<%+%% npid >0
— e <bia<E- 0% mpud <0’
a a d
___bn—ngn—Sg___bn—%
C Cc
d d d d
{—%+§(—%—5%)<bn3<%+5(%+5%) up d >0
a a a a a a
*z*z(*EJFEE)gbn3<E*E(Z*EZ) mpu d < 0

{rbn o < 2(1+

d

d

|bn73| < c( s

Wrak, BbIBEIN CJIE/LYIONIYIO OIEHKY:

jd|  |dP? |d|™

!bn_m_1!<g( o)

)

m=0,---,n—-1

CremaB 3ameny k = n —m — 1, MOJy4nM OIEHKY JiJisi KO3 MDUIUEHTOB

Q(x):

2
{|bk|<—|g|(1+|§|+|§|2+...+—|§|k) wpu k=0, m— 1
d d dn7k717 - ) .
<oy g

To ectb |by| gmin{ﬁ(1+ﬁ+%+~~+ﬁ) oyl dE
dn—k—l
=)}

Cremaem 3aMeHy & = ﬁ Taxk kak ¢ > 0, Ton z > 0.
Pacemorpum dynkImIo

a 1 1 1
y(x) = mm{]d]( +x+x2+~~~+xk),z(1+;+ﬁ—l—----i-m)}

U HallIEM, P KAKUX apr'yMeHTaX OHa IIPUHUMAeT HanboJIbIillee 3HAYEHNE.
O603Ha9NM:

1 1 1 1

BosmokHBI cjaeayromue Cjiryvan:
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1) k=0,]d >c. Tom&ﬁ(m)%ﬁ,fg( z)=11+14+ L4+ L
u st oboro x > 0 f1(z) < fa(x).

] —

1l 140

Buaunr, y(z) = afi(z) = %H]buéﬁgaé]%[a, Tak Kak d > 1
un > 2.

2) k=0,|d| <c. Torma fl(q:)zﬁ,fQ( ) =11+ +L+ 4+ ).

10 14(x)
e X

Kax BujiHO u3 pucyska, Ha npomexyTke (0, zg] f1(z) < f2(x), a Ha
(20,00) folx) < f1(x). Bavanr,
%| nmpu 0 < z < xg

V)= s 4L + L4 i) o

“ 7)) np @ > g

Uraxk, |bg| < %éag]%[a, Tak Kak d > 1l un > 2.

3) k=n—1,|d| < c Torma fi(z) = ﬁ(l—l—x—i—ﬁ—i—- stz ), fo(z) = 1
u st sioboro x> 0 fo(z) < fi(z).
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403}

Jadl
1ic .02

Bnaunr, y(z) = afz(z) = S u || < & <a<|jla, Tak Kak ¢ > 1 1

C
n > 2.

4) k=n—1,|d| > c. Torna fi(z) = ﬁ(1+x+x2+- cz ), fo(z) = 1

1a(x)

1/c

.~ _

Xo

WY

Kax BujiHO u3 pucyska, Ha npomexyTke (0, zg] f1(z) < f2(x), a Ha
(z0,00) fa(x) < fi(x). Suaun,

€Tr) =
y(z) % IIpu T > T

{ E(l+z+ai+-+2") mpu0<z <

Urak, [by| < & <a<]5[a, Tak kak c = 1un > 2.

5) k # 0,n—1. Torga na npomexyrke (0, 00) dyukiws f1(z) MOHOTOH-
HO Bo3pacTaer, a GyHKIus fo(2) MOHOTOHHO yObIBaeT. 3HAUUT, HA
9TOM IPOMEXKYTKe Ipadukn (byHKIMIA UMEIOT €JIMHCTBEHHY IO TOUKY
HepeceveHusl:



OnuruMusanys OUEeHKHU JJIs JeJIUTe el II0JIMHOMOB 689

14|

Kax BujiHO u3 pucyska, Ha npomexyTke (0, zg] f1(z) < fa(x), a Ha
(20,0 fo() < fa(x). Buasmu,

y(x)_{%(l+x+x2+~~+xk) npu 0 < x < o

|
G142+ 5+ -+ =) mpuz >

u B TouKe o dyHKIus y(xr) JocTuraeT MaKCUMAaJbHOTO 3HAUEHUSI.

Crnenosarenbho, |bi| < y(zo).

Hnst roro arobbl oreHuTh y(xo) HANIEM, KaKne 3HAYEHUS] MOXKeT

OpUHUMATH Tg. B 910it Touke fi(x) = fa(x), TO ecTh ﬁ(l +z+

$2+...+xk):1+%+...+#_

Benomminy, 4mo & = (G, Torja nosy M ypaBHenye: "1+ oz +

oty =144 a2k

JloMHOXKHMB 06e YacTH paBeHcTBa Ha x — 1, mosyamm: 2" F(zh+1 —

1) = "% —1. Utak, HeoGXOMMO OIEHUTH KOPHH ypaBHeHws "1 —

20"F +1=0.

Pacemorpum dyuknuio g(z) = 2"
—k— 2(n—k

g/(x) _ (n+ 1)1,11 k 1(xk+1 _ 2(n )).

n+1

Jgx) < 0mpu 0 < z < ™ 2(:;1]“) ug¢(x) > 0 upu z >

’“*«1/2(:—;1’“). Ha npomexyrke (0, “*y/ M:—J:lk)) bynxmus g(z) yowI-

2(n—k
Baet, a Ha ( *{/ %,oo) Bo3pacraer. 3ameruM, 4o ¢(0) = 1 n
g(1) = 0. 3HaunT, BO3MOXKHBI CJIEYIONHE 3 CIydIas PACIOIOKEHIs
rpaduka ¢(x) OTHOCHTEIBHO OCH abCIUCC:

1 _ 92977k 4 1, eé nponssoHast
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a(x)

-

.

\;“1 ﬁ % X
A

Kacanme B Touke x = 1, To ectb g = 1 =
n=2k+1uk="71

Torga ¢ = |d| u |by| < amin{%, n=k) Lalk +1) = a] 2.
ITepeceuenne B Toukax 0 < z1 < 1 m 1. Orciona k > "Tfl nl<
¢ < |d|. Torna rpaduku dyukmmit f1(x) u fo(x) pacnosokenst

CJIEIYIOIIIM 00Pa30oM:

=]

k+1/2(n—k)

T Orcrona

Uraxk, |bg| < y(zo) =
Kak 1 <c<|dlun>2.

Ilepeceuenne B Toukax xo > 1 u 1. Orciona k < ”T_l nl<
|d| < ¢. Torna rpacduku byukiwii f1(z) u fo(x) pacnoaokeHst

CJIEJIYIONINM 00Pa30oM:

< 2 < a2, max
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)

Wrak, |be| < y(zo)

— yfa) < a2 < 2 < % < a3, ax
kKak 1 < |d| <cun > 2.

Urak, paccMOTPEHBI BCe BO3ZMOXKHBIE CJIydal W JOKA3aHO, ITO |by| <
n

15[a,k =0,---,n — 1. Teopema nokazana.
Cnencrsue 1. ITycmo Q(z) = by 12" 1 + by 02 2+ ...+ bz + by —
deaumenn noaurnoma F(x) = anz"™ + ap_12" '+ ... +a1x +ag,an # 0 u

F(x) = Q(z)H(x). Tozda L(Q) <|5[nH(F).

JlokazaHHBIE BBIIE YTBEPXKJIEHUS II03BOJISIIOT YIIYUIIUTH H3BECTHbIE
orenku Jyist Besmand H (Q)) u L((Q)), KaK BUJIHO U3 IPUMEPOB HIUZKE.

IMpumep 1. Pacemorpum nomaom F(z) = 22 + 22 — 2 — 1 ¢ gemmrenem
Q(z) = 22 + 2x + 1. B srom cayuae L(Q) = 4 w H(Q) = 2. s nux
HOJIYYUM CJIJIYOIIUe OIeHKIM:

1) L(Q) < 8 cormacno Teopeme 4 pasmena 2. L(Q) < 6 coriacHo
Caencruio 1 JaHHOIO pasjesa.

2) H(Q) < 2,947 cornacHo mocsieiHeMy HepaBeHCTBY pasjea 2.
H(Q) < 2 cornacuo Teopeme 1 jpanHoro passena.

Ipumep 2. Paccvorpum nommnom F(x) = 28+ab+ad 4ot —23—22—2—1
¢ nemmrenem Q(z) = a7 + 2% + 22° + 32 + 423 + 322 + 22 + 1. B atom
cayugae L(Q) = 17 nu H(Q) = 4. lyist HUX TIOJIyIUM CJIE/LyOIIUe OIeHKH:

1) L(Q) < 363 cornmacuo Teopeme 4 paznmena 2. L(Q) < 32 coracHo
Crenersuio 1 nannoro passiesa.

2) H(Q) < 22,22 coriacHo mocjeHeMy HepaBeHCTBY pasjea 2.
H(Q) < 4 cornacuo Teopeme 1 manHoro passesna.

4. NasnbHeiiliee yrouneHue oneHku ajs H(Q)

Yreepxaenue 1. [Tyemv Q(z) = bypz™ + by 12™ L+ .+ bix+by —
deaumenv noaunoma F(x) = apna™ + apn_12" 1 + ...+ a1x + ag,an # 0
u F(z) = Q(x)H(x). Ouenky das seauuunve H(Q) He603M0HCHO YAy -

wumsv do snavernua H(Q) <|2[H(F) das npouseoavroli cmenenu 0esu-

mean Q(x). ’
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JokazaTenbcTBo. Kontprpumepom ciyxut muorodnen F(z) = 28 +
27428 — 22—z — 1 ¢ nemrenem Q(v) = —2° — 3z* — 5a® — 5% — 3 — 1,

HQ) _

JJId KOTOPBIX H(F)

5 >|5[H(F) = 4. YTBepxKenue JI0Ka3aHo.

5. 3akJIrouyeHue

1) Uccnenosanusi, puBejiéHnbIe B paboTe, MO3BOJIMIIN JOKA3aTh, 4TO
JUIsi JIF000ro HaTypaJbHOro n ecan Q(z) = b1z L+ b9z +
..+ b1z + by — nmemurens nommoma F(z) = apa” + a, 12"t +
oo+ a1w +ag,a, # 0, To H(Q) <|5[(F).

2) PaBeHCTBO B JIAHHOM OIlEHKE JIOCTUTAeTCsi, YTO MOJTBEPIKIAETCS
[IpUMEpaMHU.

3) Ormenky st Besmanabl H ((Q)) HEBO3MOXKHO YTy YIIUTh JI0 3HAYCHUS

H(Q) <]5[H(F) ans npousso/bHoii crenenu jemTens Q(x).

4) Myers Q(x) = by 12" L + by 22" 2 + ...+ bz + by — menurenn
nommioMa F(x) = apz” + ap_12" ' 4+ ...+ a1x + ag,an, # 0 u

F(x) = Q(z)H(x). Torna L(Q) <]5[nH(F).

AsTop BeIpazkaet O6arogapuocts A. E. [lankparbeBy 3a HaydHOE py-
KOBOJICTBO.
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