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06 ycToiiq11BOCTI! KpaeBbIX 38,Qaq .Qng Cl!CTeM pa3!1OCTHbIX 

ypaBH0Hllll paanaqaort CTPYKTypbl 

C noMOillbIO nonyqeaaoro paaee Kp11Tep11g ycToiiq11BocT11 KpaeBbIX 

aanaq nng Cl!CT0M pa3HOCTHb!X ypaBH0Hllll onaoponaoii CTPYKTYPbl nonyqea 
KpHTepnii ycToiiql!BOCTII .Qng Knacca Cl!CT8M pa3HOCTHbIX ypaBH0Hl!ll paan11q
aoll: CTPYKTypo1. 

TipenpHHT 06'be,QHHeHHOrO HHCTKTyTa H.QepHbIX HCCJie,QOBam1tt 

,l);y6Ha 1975 

Serdyukova S.I. P5 - 8547 

On Stability of Initial Boundary Value Problems 
for Systems of Nonuniform Difference Equations 

Using the previous criterion of stability of initial 
boundary value problems for systems of uniform difference 
equations there has been obtained a criterion of stability 
for systems of nonuniform difference equations. 

Preprint of the Joint Institute for Nuclear Research 
Dubna 1975 

B pa6oTax /l- 4
/ nony11eHhl He06X0.IJ;HMhie H ,!J;OCTaToq

Hhle YCil0BH.H YCTOH'IHBOCTH pa3HOCTHhlX KpaeBhlX 3a.z:i;aq 

Ha nony6ecKOHe'IHOH np.a:Moii .z:i;n.a: CHCTeM pa3HOCTHhlX ypaB
HeHHii BH.IJ;a: 

0
n+l 
V 

r2 
I A ju" . , n > 0 , v > I . 

j=-rl V+J - -

Ilpu 3T0M npe.z:i;nonaraeTc.a:, 'IT0 r 1 ~ I H A-rt , A r2 

HeBhlpO>K.IJ;eHHhle MaTpHUhl. B 'laCTH0CTH, Tpe6yeTc.a:, 'IT06hl 

Bee ypaBHeHH.H . 6hlnH HanucaHhl no 0.D;H0MY a TOMY >Ke 

Ha6opy T0'leK. Me>K.z:i;y TeM WHP0KO HCnOilh3yeMhle Ha npaK

THKe pa3H0CTHhle CXeMhl .z:i;n.a: peweHH.H 3a.z:i;aq ra30BOH .IJ;HHa

MHKH ' aKyCTHKH, "MenKoii B0.IJ;hl" H T • .z:i;., npe.z:i;cTaBil.HIOT 

co6oii CHCTeMhl pa3HOCTHhlX ypaBHeHHH, HanucaHHhIX no 

pa3JIH'IHhlM .IJ;Il.H pa3HhIX ypaBHeHHH Ha6opaM T0'leK. B 3TOH 

pa6oTe nony11eHi.1 Heo6xo.IJ;HML1e u .z:i;ocTaTO'IHhle ycnoBu.a: 

YCTOH'IHBOCTH KpaeBhIX 3a.z:i;aq .z:i;n.a: CHCTeM pa3HOCTHhIX 

ypaBHeHHii pa3.nu11Hoii CTPYKTyphl. B nepe11ucneHHhIX ai.1we 

3a.z:i;a11ax .z:i;n.a: Ka>K.z:i;oro nepeMeHHoro pa3HOCTHa.a: cxeMa co

CTaBn.a:eTc.a: no CBOeMy Ha6opy TO'leK, nepeMeHHhle CB.H3aHLI 

TOilhKO 11epe3 KpaeBhle YCilOBH.H. O6o6LQeHHeM .HBil.HeTc.a: 

Knacc pa3H0CTHhlX KpaeBhIX 3a.z:i;aq BH.IJ;a: 

n+l u 
iv 

r2i . 
I A

1 
u" , n ~ 0 , v 2:. J, i = I, ... , I , 

j=-rli j i v+j 

0 "" 2 
Yiv = riv' v:1 lfiv I < 00 ' 
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t= 1 j= 1 

c ic; n 
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m=0,-1, ... ,-rli+l. 
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Ecnu KaKoe -T_O r li = 0 ' TO COOTBeTCTBYIOI.qa.SI KpaeBa.SI 3aAa
qa BhlpO)KAaeTC.SI B 3aAaqy Kowu H KpaeBhle ycnoBH.SI AA.SI 

cqeTa ~POCTO ~! Hy)l{Hhl. u fv - BeKTOphl pa3MepHOCTH 
ki , A! ; C.im -nocTOHHHhleMaTpunhl.Ecnurli>l, 
To Det A _r1i O • CooTBeTCTBeHHo, ecnu r2i > 1-:-- TO 
Det A r2i I= 0. XoTH He HCKn10qaeTc.SI, qTo rli: 0 unu 

r2i = 0 H Aa)Ke r li = r2i = 0 • 
IlpHXOAHTC.SI OTAem,Ho paccMaTpHBaTL 

I. r li ~ 1 , r2i ~ 1 , i = 1, .•. , I ; II . r Ii :::'. 1, 

III • r li = 0 , r2i ~ 1; IV. r Ii = r2i = 0 . 

CAy<1aii I. r Ii > 1, r2i ~ 1, i = 1, ... , I . 

TaKue cnyqau: 

r2i = 0; 

B '.HOM cnyqae, B OTnuque OT paCCMOTpeHHOro paHee, 
pe3OilLBeHTHa.SI MaTpuna HMeeT 6noqHo- AHaroHanLHYIO 
CTPYKTypy. BnoKaMH cny)KaT pe3OilLBeHTHhle MaTpHnhlMH 
OTAenLHLIX BhlAeneHHLIX B /1/ CHCTeM ypaeHeHHii: 

Mi ( z) = 

M ( z) = 

4 

-A-1 
r2i 

M 
1 

( z) 

0 

0 

i -1 i -1 i 
Ar2i-1 "· -Ar2i(AO-zE) ... -Ar2i A_rli 

E 

0 

0 

o ••• 

E ... 

0 ... 

0 ... 0 

M2 (z) •.• O 

0 

0 

0 

0 M
1 

( z) 

E 

0 

0 

0 

\ 

Ka)KAhlii 6noK Mi ( z) aHanuTuqecKHM npeo6pa3oBaHHeM 
no;no6H.SI Ti ( z) npHBOAHTC.SI K HOpManLHOMY BHAY / 4/. TorAa 
6noqHo-AuaroHanLHOe npeo6paJoBaHHe noA06HH 

II Tl(z) 0 ... 0 

T(z) = II 0 ~(z). 0 

0 0 ••• ~ (z) 

npHBOAHT Ka)KAhlii 6noK M(z) K HOpManLHOMY BHAY· qT06hl 
npuBeCTH K HOpManbHOMY BHAY caMy M( z) , AOCTaToqHo 
COOTBeTCTBYIOl.QHM o6pa30M nepecTaBHTb CTOn6nhl T-1(z). 
IlycTb HopManLHa.SI cl>opMa nocTpoeHa, 6noKH M 11 , M 22 Haii
AeHhl. PaJMepHOCTH 3THX 6noKoB paBHLI I rli • ki H ~ r2i • ki1 • 

I I -1/3; 
CoOTBeTCTBeHHO pa36HBaeM Ha 6noKH MaTpuny T . 
IIonO)KHM Aanee rl = m.ax rli H o6oJHaquM qepe3 u0 

" !, D • V 
BeKTOp, COCTaBneHHhlH H3 BeKTOPOB uiv 1 = 1, ... , I . 
TorAa KpaeBLie ycnOBH.SI /1/ MOryT 6LITb. JanucaHLI B TaKOM 
BHAe: 

s 
u 0 = I C. u~, m= 0,-1, ... , -rl+l. 

m j= 1 Jm J 

uj , ui:n - _BeKTOPLI paJMepHOCTH k = I ki , C jm - no-
CTOHHHLie MaTpH~ paJMepHOCTH ( k, k) • B Cjm B HY)KHLIX 
MecTax CTO.SIT C. i OCTanbHLie MeCTa JanonHeHLI HyneBLIMH 

Jm • 

6noKaMH. )];anee CTaHAapTHhlr o6pa30M CTpOHM aHanHTH
qeCKHe KpaeBLie MaTpHnLI / 4 , KOTOphle AOil)KHLI YAOB
neTBOp.SITb orpaHuqeHH.SIM Ha nop.SIAKH oco6eHHOCTeii / 4/ • 

CAy'laii II. rli ~ 1, r2i = 0 , DetA_rli I= 0. 

CooTBeTCTBYJOI.qa.SI pe3OilbBeHTHa.SI MaTpuna ycTpOeHa 
TaK: 
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M. (z) 
I 

i -1 i 
-( A -zE) A 1 0 -

E 

0 

0 

0 

E ••. 

0 

i -;--1 i 
-(A 0 -zE) A-rli 

0 

0 

E 

0 

o, 

0 

He HCKnro':leHo, '!TO A1
o = 0. 3.l{eCL Heoco6eHHOH AOIDKHa 

6LITL MaTpaua (A1
0 -z), lzl=::_I. IloKa)KeM, ':ITO 3TO cneAyeT 

H3 ycTOH':IBBOCTH 3aAa':IH Kowu: ecnu 3aAa':la Koma ycToii
':IHea, To cneKTP Ab pacnono)KeH cTporo BHYTPB eAH
HB':IHoro Kpyra. IlycTL spr A~= p, TOrAa M 

1 
(z) onpe.l{eneHa 

BHe I z I '5_ p • Ilo npe,I:{nono)KeHHIO, Det A_rli -I O • IlycTL . a -
MaKCHManLHOe no MOAYnIO co6CTBeHHOe 3Ha':leHHe A I ' 

0 la I =p. Tor.l{a 

i -1 i 
-DctM .( z) =Dct ( A 

0
-zE) A 

1
. ➔ 00 

I · -r I 
npH z ➔ a . 

EcnH la I: I. To npu AOCTaTO':IHO ManoM o. 
I Det M. ( z) I > 2 ki- rli , z C O = 11 z - al< o n I z I> 1 I. 

I . 

<lleKcepyeM e n KaKyro- HH6YAL TO':IKY z O , I z0 I > I. Tor Aa 
XOTJI 6LI OAHO H3 co6CTBeHHLIX 3Ha':leHBH M1 (z o> no MOAYnIO 
6onLme .2. 3aMeTBM Aanee, ':ITO npH lz I ➔ oo ace co6cTBeHHLie 
3Ha':leHBJI Mi( z) CTpeMJITCJI K Hynro. B CaMOM ,I:{ene, co6-
CTBeHHLie 3Ha':leHHJI Mi ( z) YAOBneTBOpJIIOT ypaBHeHHIO: 

-1 

Det ( . ~ . A~ Kj + A1
0 - zE) = 0 • 

J=-rh 

IlpB lz I ➔"oo pemeHHJI 3Toro ypaeHeHBJI HMeIOT TaKyIO acuMn
TOTBKy: 

6 

1 
at: --

K -( s)rli ee - 7 e (l+O(z 

1 

rli ) ) , f = I , •.. , r Ii • 

I 
)' 

Ii 

:~ 
( 

1 
I 

( 

l 
{ 

l 

3.l{eCL a e - .co6CTBeHHLie 3Ha':leHHJI A_r 1i' t = I, •.. ' ki . Ilo 
npe,IUIOilO)KeHHIO, Det A-rli /. 0 , cneAOBaTenLHO, H a,,60. 

Co6CTBeHHLie 3Ha'leHHJI Mi ( z) - HenpepLIBHLie qiyHKUHH z. 
Cne,I:{OBaTenLHO, Ha nro6oM nyTH H3 z O B oo, B qacTHOCTH, 
Ha nro6oM nyTH H3 z O B 00 , pacnono)KeHHOM B I z I > I z o I> I , 
HaH,I:{eTc.a: TO'IKa z O ' B KOTOPOH XOTJI 6LI OAHO co6-CTBeHHOe 
3Ha'leHBe M.(z) no MOAynro paBHO · 1. 06o3Ha':IHM ero 

qepe3 K O •
1 

TorAa K O J1BnJ1eTcJ1 TO':IKoii eAHHH':IHoii oKpy)K
HOCTH, B KOTopoii xapaKTepHCTH':lecKaJI MaTpHua 3a,I:{a':IB 
KoWH HMeeT co6cTeeHHoe 3Ha':leHHe z O , 6onLmee no Mo
AYnIO 1, 'ITO npOTHBOpe':IHT YCTOH':IHBOCTH 3a,I:{a':IH KoWH. 
TaKHM o6pa3oM, H3 ycToii':IHBOCTH 3aAa':IB Kowu cne.l{yeT, 
'ITO cneKTP A~- ne)KHT CTporo BHYTPH e,I:{HHH':IHOro Kpyra. 
0TCIOAa, B CBOIO O':lepeAL1 cne,I:{yeT' ':ITO Mi ( z) onpe.l{eneHa 
Be3Ae B I z I> l .KpoMe Toro, H3 AOKa3aHHoro BLime cneAyeT, 
'ITO npB lzl > I ace co6cTBeHHLie 3Ha'leHHJI M. ( z) no MOAymo 

- I 
He npeBOCXOAJIT 1. TaKHM o6pa30M, B paccMaTpHBaeMOM 
cnyqae Mi ( z) ssM f1 ( z) • B ocTanLHOM cny':laii II HH':leM 
He OTilH'laeTCJI OT cny':laJI I • Ecnu AnJI ecex i = J, ••• , I r2i = 0, 

' - - - -1 -
TO fuse O, T 12 =0, T21=T , T 22 = 0 .TorAa K 2 (z) =0 H 
ycnoBH.B YCTOH':IHBOCTH CBOAJITCJI K orpaHH':leHHJIM Ha nopJI -
AOK oco6eHHOCTeii Ma TPHULI 

,t 

K~1 
( z) = ( E -

s 
I 

c; = rt 

[ -1 
C,;:M(z) - ) • T( z) 

CAy11aii III. rli = 0, r2i >I, Bet A 2. -/c O. - r I 

3TO cny':laii BLipO)K,I:{eHHJI COOTBeTCTBYIOll{eii Kpaeeoii 3a
Aa'IH B 3a,I:{a'ly KomH. Pe30nLBeHTHaJI MaTpHua HMeeT TaKoii 

BHA: 

-A -1 Ai 
-1 i 

r2i r2i-1 
.... -A~ 21 (A 0 -zE) 

E 0 ... 0 0 

MiCz> = 0 E ..• 0 0 

II 

0 0 E 0 
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AHanoraqHo TOMY, KaK 3TO 6bIJIO CAeJiaHo B cnyqae II, MO:>K
HO AOKa3aTL, qTo cneKTP A~ Jie:>KaT CTporo BHyTpa eAa
HaqHoro Kpyra / CJieACTBae ycToii:qaBOCTa 3aAaqa Koma/, 
a co6CTBeHHble 3HaqeHaJI Mi ( z) no MOAYJIIO He M«;lHLWe 
eAaHaUhl npa I z I~ 1 • TaKaM o6pa30M, 3AeCL Mi (z) = ~'::iz) •. 
MaTpaua M1~( z) onpeAeneHa npa acex lz IL I: -DetMi(z) = 
=Det A;2} (AJ~zE). 3AeCL Heo6XOAaMo, qTo6hl ~ rli • ki ~ 1, 

aHaqe HeT HaKaKoii: Kpaeaoii: 3aAaqa. i r2i • ki > 1 , no 
I -

npeAnono>KeHaro. ,IJ;anee ace KaK B cnyqae I . 

CAy11au IV. rli = r2i = 0 . 

3To caMhlH aHTepecHLIH cnyqaii: BhlPO>KAeHaH, KOTOphlii: 
npaBOAaT K HeCTaHAapTHLIM pe3yJILTaTaM a OAHOBpeMeHHO 
AaeT KJIIoq K peweHaIO npo6neMbl ycToii:qaBOCTa AJIJI KpaeBbIX 
3aAaq C HeOAHOPOAHhlMa KpaeBLIMa ycJIOBaJIMa. PaccMaT
paaaeMaJI 3aAaqa Koma : 

l 
0 °+ 1 = A

0 
u" , v = I, 2, ... , n > 0 

V V 

00 

u 0 =f, I.1£1 2 
V V 1 V 

< 00 ' 
A = Ai 

0 0 

/2/ 

aMeeT TaKoe. npocToe peweHae u: =A~ f,v. ,IJ;nx Toro qTo6hl 
/2/ 6Lma ycToii:qaaa, Heo6XOAaMO a AOCTaTOqHo, qTo6bl 
cneKTp A 0 Jie>KaJI B eAHHHqHoM Kpyre a qTo6LI co6CTBeH
Hble 3HaqeHaJI A o, paBHLie no MOAYJIIO 1, He aMeJIH :>KOpAa
HOBLIX HIUaKOB. llerKO BaAeTL, qTo pe3OJILBeHTa paccMaT
paaaeMOH 3aAaqa Koma aMeeT cneAYIOIUHH npocToii BaA: 

-1 
v = ( A -' zE) • ,v . 

V 0 

,IJ;anee nocTynaeM cneAYIOIUaM o6pa30M. B acxoAHOii KpaeBoii 
3aAaqe /1/ BbIAeJIJleM BeKTOP u'! C r Ii= r2i =0 • 0603-

IV 
HaqaM ero qepe3 v • OcTaJILHLie nepeMeHHLie o6o3Ha'IHM 
qepe3 y • TorAa KpaeBLie ycnoaax /1/ MoryT 6bITL 3anaca
HLI B TaKOM BaAe: - rl + 1 = -r 

i I. 8 

Yo C 
0,1 C yl O,s 

y_r C 
-r,1 C-r,s Ys 

+ 

D 
0,1 

D 
-r,1 

D 
O,s 

D -r,s 

V 
1 

vl 

B HY>KHLIX MeCTax CTOJIT aCXOAHLie Kpa,eBLie MaTpauLI C j~ ' 

OCTaJILHble MeCTa 3anOJIHeHbl HYJIJIMa. ,lJ;JIJI y CTpOaM pe-
3OJILBeHTHYIO MaTpauy, KaK 3TO AeJiaJIOCL BLIWe, AaJiee 
CTpoaM pe3OJILBeHTy, KaK 3TO AeJiaJIOCL, HanpaMep, B pa6o;., 
Te I 4/. II pa 3TOM KpaeaLie ycnoBHH npaBOAJITC.11 K TaKOMY 
BaAy: 

s 
K 

1
=K 11 + I B 1 (T ) 1 B 11 (T 0

)
11 

1 W 1 2 W 1 V= 1 V gV + V g V + 

+ 

-1 
D 01 (A 0-zE) 

' 

D_r 1 (Ao-zE)-1 
' . 

4 

11 
8 

I I =K 2 w 1 + I B)Tgv) 
V=l 

D O,s( Ao -zE)-1 '1 

D-r,s (A o- zE)-1 ts 

II II -+ Bv(Tg) + K 3- t. 

TaKaM o6pa30M, noJIBaJiaCL HOBaJI aHaJiaTaqecKaJI KpaeBaJI 
MaTpaua K3(z) a AJIJI YCToii:qaaocTa /1/ Hap.llAY c YCJIOBaJI
Ma, c:4>opMyJiapoBaHHL1Ma B / 4 /' aeo6XOAaMO a AOCTaToqHo, 
qTo6LI· K11 K 3 YAOBJieTaopxna TeM :>Ke orpaHaqeHaHM Ha 
nopHAKa oco6eHHOCTeH 3JieMeHTOB, qTo a K""i . 

TaKaM o6pa3oM, Aa>Ke KOrAa K 1 He BhlPO:>KAaeTCJI, 
3Jie~leHTLI K"i.1 K 3 MoryT aMeTL npa z= r oco6eHHOCTa, 
BLI3LIBaIOiuae HeycToii:qaBOCTL. IIpaBAa, B TaKOM cnyqae 
11 G0 11 pacTeT He , 6LicTpee, qeM ~G - onepa Top· nepexoAa 
OT CJIOJI K CJIOIO. PacCMOTpaM npaMep, AeMOHCTpapyroiuaii: 
TaKyIO HeycToii:qaBOCTL. 
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i 

1· 

IlpHMep. PaccMaTpHBaeTCJI pa3HOCTHaJI KpaeBaJI 3a,D,a'la~ 

n+l n n u = 0,75 u 1 + 0,25u + 1 , 11 > 1, n > 0 , 
II II- II 

n+l n 
V = V 

II II 

n 
"o 

n O f 
vl' "11= 11' 

0 VII g 11· 

/3/ 

IIepBoe ypaBHeHHe - cxeMa JlaKca .IJ.IlJI ypaBHeHHJI "t=-u x c 
r/h =0,5, r - mar not, h -mar no x. EcnHg 11=0,To 
/3/ BhlpO>K,D,aeTCJI B KpaeByIO 3a,D,a'ly ,D,IlJI u C HyneBblMH 

KpaeBblMH ycnOBHJIMH: 

l 
n+1=075u" +0,25u~+l' 

" 11 ' 11- l 

u" = 0, 
0 

uo 
II 

f • 
II 

II :::. I, n > 0 - ' /4/ 

3Ta 3a,D,aqa yCTOH'IHBa. B caMOM ,D,ene. COOTBeTCTBYIOI.QaJI 
3a,D,a11a KomH ycTOH'IHBa: 

I ,\ ( IP) I = I cos t/t - i O, 5 sin IP I :S I, 0 :S tf, :S 2 77 

Pe30ilbBeHTHaJI MaTpHua HMeeT TaKoii BH,D,: 

M(z) = ~;z -~11 
Ha e,D,HHH'IHOH OKPY>KHOCTH eCTb ,D,Be onpe,D,eilJIIOI.QHe TO'IKH 
z = ± 1' B KOTOPhIX co6CTBeHHhle 3Ha'leHHJI M (z) npHHHMaIOT 
cne,D,yIOI.QHe 3Ha11eHHJ1: 

Kl(l) =l,K2(1) =3,Kl(-1) = -l,K2(-l) =-3; 

KpaeBble MaTpHUhl 3,D,eCb TaKae: 

K 1(z) =T 2~ = 1, K 2(z) =-T2~ = -1. 

Cne,D,oBaTenhHO / 4/, KpaeBaJI 3a,D,a11a /4/ ycToii'IHBa. Y Kpae
Boii 3a,D,a'IH /3/ Te )Ke caMhle KpaeBble MaTpHUhl K 1 H 

10 
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K 2, a K3 =(~-u-~ M1i=K1· Tor)!_a, cornacHO OCHOBHOH 
TeopeMe ycToii11uaocTH /4/ , I IG" I I~ ynilpoBe,D,eHHhlii 11ucneu
Hhlii 3KcnepHMeHT IlO,D,TBep)K,D,aeT 3TO. IlOilO)KHM f II= 0 npH 

11 > 1, g = 1, g = 0 npH v > 2, nonyqaeM TaKHe pe3yilhTaTbl: 
- 1 II -

240,61, n = 500, 

i lu~I 
2
= i 486,07, n= 1000, 

732,60, n= 1500, II= 1 

979,67, n=2000, 

Ilpe,D,BapaTeilLHO O.llIH60'IHO 6blna COC'IHTaHa 3a,D,a'la ,D,JIJI 
ypaBHeHHJI u t = "x . B 3TOM cny11ae M11= K 1 , IK 1 (± 1) I< 1. 
Tor,D,a, corJiaCHO OCHOBHOH TeopeMe YCTOH'IHBOCTH K3=(z-u-1 

He ,D,OJDICHO Bbl3LIBaTb ueyCTOH'IHBOCTb. 3,D,eCb C'leT ,D,aeT 
TaKHe pe3yJibTaTw: 

1,0664, n = 2, 

n 

1
1,1089, n = 6, 

II: 1 lu"11l 2 = • l, 1240, n = 18, 

1,1250, n = 54, 100, 200, ••• 10000. 

3aMe'laHHe. PaccMOTpeHHblH npHMep eCTb He 'ITO HHOe 
KaK 1<paeBaJ1 3a,D,a'la C HeO,D,HOPO.IJ.HblMH KpaeBblMH YCJIOBHJIMH. 
0603Ha'IHM qepe3 g BeKTOP, COCTaBJieHHblH H3 npaBblX 
11acTeii HeO,D,HOpO,D,HblX KpaeablX ycJIOBHH. 3a,D,a'la C HeO,D,HO
pO,D,HblMH I<paeBbIMH YCJIOBHJIMH YCTOH'IHBa, eCJIH cymecT
ayeT IlOCTOJIHHaJI C , He 3aBHCJII.QaJI OT T, n , TaI<aJI, 'ITO 

llu(t) II <c(llu(O) II+ llgll) 

,D,JIJI t ""n • r ~ 0 , YcnoBHJI ycTOH'IHBOCTB 3,D,eCb Te .)Ke CaMble, 
'ITO H B/4/ • TOJibKO npH z = 1 nopJI,D,I<H oco6eHHOCTeii 3Jie-

-1 
MeHTOB Ma TPHUbl K 1 ( z) ,D,Oil)KHbl 6b1Tb Ha 1 HH)Ke. qame 
HCilOJILJYeTCJI ,D,pyroe onpe,D,eneuHe YCTOH'IHBOCTH. 3a,D,a'la 
C HeO,D,HOpO,D,HbIMH KpaeBblMH YCJIOBHJIMH ycTOH'IHBa, ecJIH 

II 



.CY_~eQTByeT IIOCTOJIHHaJI c , He 3aBHCJl~aJI OT r, n , . TaKaJI, 

-'IT_O - - ... 
11 u ( t) 11 < C ( I I u ( 0) 11 + T -

1
11 g I I ) 

' . 
rrpH O ~t=n. t ~ T YcTOH'IHBOCTh a CMhlcne Taxoro orrpe-

,IJ;eneHHJI 3KBHBaneHTHa YCTOH'IHBOCTH 110 Ha11anbHblM ,IJ;aHHblM. 
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