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HccneAyeTcs ycToilqHBOCTb pasaocTaoil arrrrpOKCHMSUHH: 

'2 
vv(t+d=I A I VV+I ( t) , t=nr?_O, v ~ l ,2, ... 

l~r 1 (1) 
s 

v (0) = f , v ( t) = I elm VI (t), m =-r+ l, ... ,0 
v v m I= I 

v v( t)- BeKTOph! p83MepHOCTH lc A ( - ITOCTOHHHhie MaTpHUhle 
I' lm 

DpeArronaraeTcs, qTo A , A - aeBhipO)I<:JleHHhie MaTpHUhi. 06osaa-
-r I r 2 

qHIA qepes H rHnb6epToBo rrpocTpaHCTBO rrocneAoBaTenbHOCTeil BeKTopoB 

v = V -r + I ' • • • ' V 0 ' V 1 I • • • I I V m 
I 

C HOpMoi!: 

00 

II v 11 2 l1 I vv 1
2 

• 

s 

= I 
I= I 

c v , 
lm I 

m =-r 
1 

+ l, ... , 0 , 

PasaocTHaH arrnpoKCHMaUHH (1) ycToilqHaa, ecnH cymecTayeT nocTo

HHHas K, He saaHcsmas oT r TaKaH, qTo II v(t)II<KIIv(O)II AnH acex t=nr~O 

H acex v (0) C H. 

3anHllleM ( 1} a onepaTopHOM BHAe v ( t +T) = G v (tl. z0 Ha3hiBaeTcsr 

ToqKoil cneKTpa onepaTopa G , ecnH cymecTayeT aeaynea.as rrocneAoBa-
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TeJibHOCTb v cH TaKaS!, 'ITO Gv=ZoV· ,Ung TOI'O, 'lT06bi (I) 6bina ycTOH'lH

aa, aeo6XOAHMo
1 1 1, 'lT06hi cneKTp G ne*an B eAHHH'lHOM Kpyre \ z \ ::; J · 

l.JT06bi nony'lHTb He06XOAHM09 H AOCTaTO'lHOe YCJIOBHe YCTOH'IHBOCTH ( 1 ) , 

oueHHM CKOpOCTb pocTa II G n II : 

Gn 
277; 

f z" (G- zl:r' Jz I 

r 

I'Ae r - npOH3BOnbHhlii KOHTyp, OXBaTbiBaiOUlHii ace TO'IKH cneKTpa onepa-

111 ( ,-1 
Topa G • Cne)lyg , nony'IHM SIBHoe npeACTaaneaue pe3onbaeHTbi G- zl 

111 
B OKpeCTHOCTH eAHHH'lHOil OKPY*HOCTH I z\ = J. npu 3TOM nOSIBJISieTCSI ( CM, ) . 
MaTpuua M ( zJ : 

A-1 A 
1 A- 1 A 

2 
•• A-'(A

0
-z1J ... Jrl A 

1 
A-1 A 

'2 ,,_ '2 '2- '2 '2 't '2 -·, _, 0 ... 0 . .. 0 0 
M(z)=- II 0 -I 0 0 . 0 ... . .. 

0 0 0 -I 0 .... 

12,3/ 
l1cnOnh3YSI , AOKa.SbJBaeM CJ19AYIOlllYIO TeOpeMy, 

TeopeMa 1. ,Ung npouaaonhHOil TO'IKH eAHHH'lHOii OKPY*HOCTH z o 1 

lztl =J
1

HaiiAYTCSI nOCTOSIHHaSI p H H9CHHrynS1pHaSI aHaJ1HTH'l9CKaSI B Kpyre 

I z-zol <p MaTpuua T(zJ TaKaS~, 'ITO 

I -~J T (zJ M( zJ r ( zJ = 1" = M( z J 

4 

0 
~l '// //./ 

/M22 // 
~ 

I'· 

-1 
3neMeHThi T 1 T pa3nai'aiOTCR a PRAhl no apo6HbiM creneHRM ( 

craeHHbre 3Ha'leHHR (c,3,) M 1 1 M 21 
no MOAyniO CTporo MeHb 

\z-z0 \<p. C,3, A~C-1 
no MoayniO MeHbllle 1 anRizl>l u cTpeMR~ 

aenbHbiM 3Ha'leHHRM, paBHbiM no MoAyniO 1, npu z-+ z 0 • M 11 H 

MepuocTb(r11c1 r 1 1cJM22 -(r2 1clr 1 /d 1 A-(~~£1 J I C-(£2 1£2). 

wl 
i 

B oKpecTHOCTH z 0 pe30JibBeHTa aaeTCR ~opMynaMH: 

;- 1 

w 1 = I M ;-v- 1 - + Mi- 1 w 1 
j V=l 11 gV 11 1 1 

II 
wi -I 

IJ=j 

M ; -v- 1 ( T J 11 
22 giJ I 

0 0 
g =(Tg JI+(B 0 v IJ 

Ill 
- B9KTOpbl pa3MepHOCTH r fc ( CM, ) , wl onpe)l9JIR9TI 

OTHOIII9HHR 

s 
K

1 
(z) wl = K (zJ w II+!. (BI(zJ g + Bll(zJ (Tg J 1 

1 2 1 ll=r 11 11 11 11 

I II · ( 141) MaTpHUbi K1 , K2, 8 11 1 8
11 

aaauCRT OT C1,., , M , T CM, 

BbipO>:<aaTbCR a OTAenhHhiX TO'!Kax eauuuquofi OKPY*HOCTU, He 

U AOCT8TO'lHOe ycnoaHe ycTOH'lHBOCTH (1) CBOAHTCR K pRAY 01 

ua noaeAeHne K1 , K2 , A , C a oKpecTHOCTH aTHX TO'leK, B p1 

K83auo, 'ITO TO'IKH BhiPO*A9HHR K 1 RBlrRIOTCR TO'lKaMH cneKTJ 

Ill 
1119HHhiMU TO'IKBMH cneKTpa G • Co6cTaeHHhie aaaqeHHR K 

M( zJ YAOaneTaopRIOT ypaaHeHHIO: 

'2 0 

Det ( !. A 1 K 
1 

- z I J = 0 . 
/=-r 1 

OrciOAa cneAyeT, 'ITO c,3, M( zJ RBJIRIOTCR o6paTHhiMH ~YHKUHl 
151 

paKTepucTu'leCKOii MaTpHUbi 3aAa'lH KoiiiH. B pa6oTe noKas 

ycToii:'luaocTb 38AB'IH Ko111n HBJIReTCR ueo6XOAUMbiM ycnoaueM 

161 
CTH KpaeBblX 38Aa'l, l13B9CTHbl p83JIQ)K9HHR C,3, xapaKT9pl 

MaTpHUbi L 2 -ycToil'lHBOil 3aAB'lH Ko111n a OKpecruocTH onpeJJ 

'leK: 
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-1 3neMeHTbi T, T pa3naraJOTCSI B pSIAbi ITO Ap06HbiM cTeiTeHSIM(z-z 0). Co6-

cTB8HHbie 3Ha'leHI1SI (c,3,) M 1 , M 2' ITO MOAynJO cTporo MeHbllle 1 ITpl1 

I z -zo I< p. c ,3, A, c-' ITO MO)J.ynJO M8Hblll8 1 )J.nSII zl> l 11 CTpeMSITCSI K ITpe

uenbHbiM 3Ha'leHI1SIM, paBHbiM ITO MOAynJO 1, ITPI1 z-+ z 0 • M1 1 11MeeT p83-

MepHOCTb(r1/c,r1/cJM22-(r2/c,r11c), A-(~,f1 ), C-(f2 ,f2). 

B oKpecTHOCTfl zo pe3onbBeHTa AaeTCSI ¢opMynaM!1: 

;- J 
w'=I M;-v-1-+Mf-lwl 

i v=l 11 9v Jl J 

II w. 
I 

-!. 
V=j 

M ;-v-I( T ) 11 
22 9v • 

0 
g=(Tg)'+(B 

v v 

0 

0 w" v 

w' 
i 

/1/ 
- B8KTOpbl p83MepHOCTI1 r /c ( CM, ) , w/ oiTpeAenSieTCSI !13 co-

OTHOill8HI1SI 

• 
K

1
(z) wl = K (z) wll +I 

1 2 1 V=r 

(BI(z) g + Bll(z) (Tg ) 11
) • 

v v v v 

1 11 ( I 4/) ( ) 
MaTp11Ubi K

1 
, K

2
, Bv , Bv 38BI1CSIT OT C;. •• , M , T eM, • K, z MOllieT 

Bb!pO):<A8TbCSI B OTA8nbHbiX TO'IK8X 8A11HI1'1HOi!: OKpylliHOCTI1, Heo6XOA!1MOe 

11 AOCT8TO'IH08 ycnOBI18 ycTOi!:'I11BOCTI1 (1) CB0)].11TCSI K pRAY orpaHI1'18HHi!: 
/1/ 

ua ITOBeAeHI1e K
1 

, K
2

, A , C B oKpecTHOCTR aTfiX TO'IeK. B p86oTe ITO-

K83auo, 'ITO TO'IKfl BbipOlliA8HI1SI K 1 SIBlrSIJOTCSI TO'IK8MR ciTeKTp8 RnR o6o6-

/1/ 
Ill8HHbiMR TO'IK8MI1 ciTeKTp8 G • Co6cTBeHHbie 3H8'18HI1SI K MaTpRUbi 

M( z) yAoaneTBOpSIIOT yp8BHeHRJO: 

'2 . 
(I A 1 K

1 -zl) = 0 Det 
j=-r I 

OTcJOAa cneAyeT, 'ITO c,3, M( z) SIBnSIJOTCSI o6p8THbiMR 4JyHKU11SIMR c,3, X8-
/5/ 

paKTep!1CTI1'lecKoi!: M8TpRUbi 38Aa'IR Kolllfl. B p86oTe ITOK83auo, 'ITO 

ycToi!:'II1BOCTb 38A8'1H Kolllfl SIBnSieTCSI ueo6xoARMbiM ycnoa11eM ycToi!:'IH:Bo-

u /6/ u 

CTR KpaeBhlX 38)].8'1, Yl3B8CTHhl pa3nOlli8HI1SI C,3, xap8KTepRCT!1'18CK011 

M8Tpi1Ubi L 2 -ycToi!:'IRBOi!: 38A8'1R KolllR B oKpecTHOCTR oiTpeAenSIJOillRX To-

'leK: 
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2p. 

A= exp I i¢
0

+ iy (tjJ -tfio)+i 1~ a1 (t/J-t/10 )1 -{3 (tjJ-tjJ0 )
2

p. + ... !, lm a1 =0, {3>0. 

EcnH I A I= 1 Ha eo.HHH"'HOii OKPY)KHOCTH I exp ( it/1 Jl = 1, To•p. = oo. Ka)KO.OMY A 

C HaKnOHHOii XapaKTepHCTHKOft ( y ,j_ 0) OTB9"i89T OO.HO K : 

K=explitfi
0
+i¢-¢op(¢-¢

0
)+ f! (¢-¢

0
) 2P.+ ... I,z=e 1¢. (2a) 

y y2p.+l 

Ka)KO.OMY A c aepTHKanbHOii xapaKTepHCTHKoii ( y = 0) Ha nnocKOCTH c pas-

pea oM no pao.11ycy z = t f 
1
¢ 0 ,0~ t <;;.. 1 OTBe"iaeT p aeTBeii K 

Ke=expl it/J +i( ~¢o 1
1

1PP ((¢-¢0 lie 
0 --a-- e -a--)f ) 

f3 \ ¢-"' 2p.:.!:!:_l 
+-(--"11)) p -

pa a f +· .. I 

.(26) 

¢-¢ _!_ ¢-¢ .2. ..!...(x-Ar v a+21TfJ 
( ----) P = I ---ol P f P , a =a , 

a f a P 

_ .!~ <x<..}!.. , f=O, .•. p-1. 
2 - - 2 

H&., 90.11HH"iHOii OKpy)KHOCTII B Manoft OKpeCTHOCTH zO =f I ¢o K8.lKO.Oe K no 

MOJlyniO nH60 He 6onbW9 1, n1160 He MeHbWe 1. nopSIO.OK CTapwel"'O "'neHa 

paano)KeHRSI (2), rapaHTHpyiOwero TaKoe noaeo.eHHe K t HaaoaeM onpeo.enSIIO-

WHM nopSIJlKOM K H o6oaHa"iRM ero "iepea Q : A c y=/0 nopO)I(Jl~eT K 

·1 
C Q= p anSI BCeX cQ=2p.;A y = 0 H p = 2 p. nopo)Ko.aeT Kf c 

f =0, 1, ... p-1 ; A C Y= 0 t p <2 f.l OTB9"i810T )lBe OCHOBHbie BeTBII C HOMepa

MH f=O [..e;-!-1. 3THM aeTBSIM oTae"iaeT Q=(2p.-P+1) I p • .anSI ocTanbHbiX BeT

aeft Q = 1 I p • 

06oaHa"iRM "'epea q 11 nopSIJlOK HYnSI «PYHKUHH fn K 1 - fn K; npH ¢ = ¢ 0 • 

Co6cTBeHHhie aHa"ieHHSI K 1 , K; npRHao.ne)KaT oo.HOMY Knaccy, ecnH Q1 =Q;=Q. 

H q 11 > Q. Ka)I(JlOMY Knaccy c.a. nocTaBRM a cooTaeTCTBHe "iRCno P: P = 1 I 2, 

6 

/, 

·~ 

' 

j 
\1 
~~ 

eCJIII C.3. paCCMaTpiiB89MOI'O KJiacca THII8 2a II p = 1 - h- -
cny"iae. 

Ecn11 aao.a"ia Kow11 ycTOii"iRBa, TO paBHOMepHo rro n or 

00 !In 2 
u 1 = I I G 11 (A, ¢ 0 ) I H 

!1=1 .. 

00 !In -1 
u 2 =IIG

11
(C ,¢ 0 ). 

II= I 

!In ) ¢o+P In¢ 11 1¢ 
G 11 ( M. ¢ 0 - aneMeHTbi MaTpRUbi f f . M ( f ) d¢ . 

¢o-P 

TeopeMa 2. .anSI Toro, "iT06bi UJ 6hma orpaHR"ieHa paaH 

n t He06XOO.IIMO H O.OCTaTO"iHO, "iT06bJ nopSIO.KH ·Hynei'! BBe.!lH 

aneMeHTOB MaTpHUbi A rrp11 ¢ =¢o 6hiJlH He MeHbwe n 11 

1. n I/ = Q- p, 9CJIH K I t K/ 1{3 O)lHOI'O KJ18CC8 1 

2. n11 = q11 -min(~ ,fj ),ecnH K1 , K 1 H3 pa3HbiX Knaccoa, 

A HanorH'IHOe yTaep)Ko.eHHe crrpaaeo.nHBO .!lJISI u 2 • E c. 

ycTOii"iRBa, TO «f>aKTH"ieCKRe nopSI.!lKII HYJieii I 11 BHe.nRaroH. 

A -1 
TOB MaTpHU , ( MOI'yT 6biTb 60JibW9 He06XOO.IIMb!X n lj , 

B03HHKaiOT "noTeHUHaJibHbie aanacbi"P,1 = 111 -n11 , p11 = P , I 

KOTOpbiM ( 1 ) M0)1(9T 6h!Tb ycTOii"iiiBOii 0.8)1(9 Ilpll H8JlH"iHH TC 

Ha eo.RHH"'HOii oKpy)KHOCTH. Ha caMOM o.ene npeo.cTaansliOT HJ 
Ill 

TO"'KH cneKTpa 11 o6o6weHHbie TO"'KII cneKTpa Ha I z I = 1, 

BhipO)K,!laeTCSI K1 ( z) • 3TH TO"iKII o6oaHa"iRM "iepea z3, I z 3 
l . 

0603H8"iiiM qepe3 S1 M8KCIIM8JlbHbiii nopHO.OK 0C069HHOCTeJ 

( r 1 k - f 1 +I ) -oft cTpOKH K 11 
11 "!~pea s ~ - MaKCHMaJibH 

oco6eHHOCTeii aneMeHToa i -ro cTon6ua MaTpHUhi Kl1 
K 1 . 

K; ( z) 
• I - I 8 (z) 

ll=r l II 

K
2 

( z) 

7 

( 0 
8 

0) Mv-1 (z). 
0 22 



I 

t 
\1 
II 
( 

ecnH C,3, paCCM8TpHBaeMOI'O Knacca THna 2a II p = l - Jp - B npOTHBHOM 

cnyqae, 

EcnH 3aaaqa KowH ycToftqHaa, To paauoMepuo no n orpauHqeHbi 

a, "" Vn 2 
!. I G ' I (A' ¢o } I H 
V=l ·• 

"" V n -l 2 
a 2 =!. IG, 1 (C ,¢oJ I , 

V=l 

vn( } ¢o+P lncp v 1cp 
G II M. ¢o - aneMeHTbl MaTpHUbl f e . M (f }cl¢. 

¢o-P 

TeopeMa 2. nnSI Toro, qTo6bi UJ 6bma orpaHHqeua paBHOMepuo no 
( 

n , ueo6XOAHMO II AOCTaToquo, qT06bi nopSIAKH ·Hyneii B.lleAHai'OHanbHbiX 

aneMeHTOB MaTpHUbi A npH ¢ =¢o 6hinH ue MeHbwe n 11 

1, n11 = Q -P, eCnH K 
1 1 Kl 113 OAHOI'O Knacca, 

2, n11 =q11 -min(P, ,P, },eCnH K1 1 K I 113 pa3HblX KnaCCOB, 

Auanoruquoe yTaep*AeHHe cnpaaeanHBO anSI a 2 • EcnH 3aaaqa KowH 

ycTofiqHBa, To <iJaKTHqecKHe nopSIAKH uyneii: I ,1 aueaHarouanbHbiX aneMeH-

TOB MaTpHU A, c-J MOI'YT 6biTb 6onbwe ueo6XOAHMblX n II • B pe3ynbTaTe 

B03HHKaiOT "noTeHUHanbHhie 3anacbi"P,
1 

=111 -n11 , p 11 = P , 6naroaapSI 

KOTOpbiM ( 1 ) MO*eT 6biTb ycToftqHaoii: Aa*e npH uanHqHH ToqeK cneKTpa G 

ua eaHHHqHoft OKPY*HOCTH, Ha caMOM aene npeacTaBnSIIOT HHTepec TonbKO 
/1/ 

ToqKH cneKTpa 11 o6o6weHHbie ToqKH cneKTpa Ha I z I = l, B KOTOpbiX 

BbiPO*AaeTCSI K, ( z}. 3TH TOqKH o6o3HaqHM qepe3 z3' I z 3 I = l. nanee 
J . 

o6o3uaqHM qepea s, MaKCHManbHbiit nopMOK oco6euuocTeft aneMeHTOB 

( r1 lc -f 1 +i} -oft cTpoKH Kl1 
11 q~pea s~ - MaKCHManbHblft nOpSIAOK 

OC06eHHOCTeft aneMeHTOB i -ro CTOn6ua MaTpHUbl Kl1 
K 1. 

• K; ( z} K
2 

( z} - !. 
V=r J 

8 1 
( z} 

v 

7 

( 0 
B 

0} Mv-1 ( z} . 
0 22 



OcHgBHaH TeooeMa, llns Toro, 'IT06bi ( 1 ) 6hma ycToil'IHBa, Heo6xo

.QHMO H .QOCTaTO'IHO, 'IT06hi BblllOJIHSIJIHCb ycnOBHH 1-4, 

1, .llomKHa 6hiTb ycToii'IHBa coOTBeTCTBYIOIUaH aaaaqa KomH, 

2, CneKTP G aonlKeH nelKaTb B e.QHHH'IHOM Kpyre I z I ::; 1 • 

KalK.QOfi TO'IKe z~ OTBe'laiOT MaTpHUhi K 1 , K 2 , A , C , 3TH MarpHUhi 

.QOJilKHbl y.QOBneTBOpHTb ycnOBI!HM 3-4, 

3, MaTpHua K "'j 1 
He aonlKHa HMeTb oco6eHHOCTeil BbiiUe nepBoro 

llOpH.QKa B BepXHHX 'J k- fl CTpOKaX, 

4, s 1
1 'S. min 

~~e~ 1 

Pe
1 

(A)= m 1 
I 

s 2 < 
I 

min p ( c-1 l<f <f If ) = m 2 
- _ 2 I 

EcnH HapyruaeTCH ycnoBHe (3) 11 MaKCHManbHhifi nops.QoK oco6eHHOCTei'I 

-1 n q- 1 
aneMeHTOB BepXHHX ,, k - e 1 CTpOK K 1 paBeH q > 1 ' TO II G II > en . 

3.QeCb H HHlKe e He 3aBHCHT OT n. EcnH HapyruaeTCH ycnOBI!e ( 4) 1 TO 

IIG"II>en°, (} nponopUHOHanbHO max( max (s: -m~), max (s: -m2
1 

)). 

':S~-s.e, ,::,::e2 
To'IHee, aeno o6cTOHT TaK: 

I. sl > P, Toraa IIG"II >en°, (} =s 1 -P.DpH s 1 =P IIG"II2evfnn. 
1 - I I 

llanee Beaae w = s / - p11 :;: 0 H B cny'lae 'IHCTo cTerreHHoro pocTa: 

II G "I 2: en °, npocTo npHBO.QHTCH COOTBeTCTBYIOIUee (} . 
...... 

II. K , K H3 O.QHoro Knacca THna 2a, (} = w l2p. npH w < 2p. , EcnH 
I I 

w = 2p., To IIG-~' II >r;nv&;;;-. DpH w >2p. 0=w-2p.+1. 

/11. K1 1 Kl H3 O.QHOr'O Knacca THITa 26, DpH p=2p. 1 (}=~ECnH p<2p., 

To 0=wpl2p. npH w <2p.IP·llns w=2p.lp IIG"II > enVfnn • DpHw>2p.lp 

o = w + l -2p. I p • 

IV. yl,;, yl • (} =W. HeycTOH'IHBOCTb THna IIG" II :;: e ven n 

npH w=O Ha6niO.QaeTcs, ecnH y 1 = 0 HJIH y
1 

= 0. DpH w=1 IIG" II >enVfnn 

ecnH 0 # y 1 =I y 
1 

t 0 • 

8 

t'· 

V. y1=y
1 

=10 , q 11 =min(p1 ,p
1
), 0=wlq 11 npH w< q

11 

w= q
11

, To IIG"II>enve;;;-.npH w >q 11 0=w-q11 +1. HE 

Tl!lla V 1"'iifi Ha6niO.QaeTCH B .QBYX cnyqasx: 1, pI <pI , pI < 

2, p
1 

=pI H Bb!ITOJIHH9TCH XOTH 6hi OllHO 1!3 .QByX HepaBeHCTB 

PI < 2p.l • 

VI. y1 = Y; =l 0 , p1 =p
1 

= p < q 11 :S min (2p. 1 , 2p.
1 

). 01 

'ITO I! B v. TollbKO HeycTOH'Il!BOCTb THna v-r;;-;J npH w = I 

aaeTCH B apyroM cnyqae q 11 < max (2p. 1 , 2p. 1 

VII. y1 = y 1 = 0 , p 1 <;_ p1 , q11 =1lp 1 , w=O • DpH w=O 

THITa V e;;-;;- Ha6niO.QaeTCH B .QBYX cny'laHX, yKa3aHHhiX B V 

VIII. y 1 =Y; =0, p1 =PI= p, lspq 11 smin (2p. 1 ,2p.
1 

)-p+l, 

(} = w I e npH w<e. Ecnn w = e I TO II G n II > en v-r;;-;;

(} =w-(pq 11 -1)/p. EcnH w=O H pq
11 

:5 max (2p.
1 

,2p.
1 

TO 11 G" 11 ~ e vrn-;-. 
Bee oueHKH HBilHIOTCH TO'IHhiMH no nopsaKy. AHanorH'I• 

BepHhi, Koraa HapyruaiOTCH ycnoBHH Ha MaTpHUY Kj
1 

K ~ . B 

M9CTO HeycTOH'IHBOCTb MaKCHMallbHOr'O nopHAKa, qaCTH'IHO p 

6 . 6 17/ 9TOH pa OTbl nepeceKaiOTCH C peaynbTaTaMH pa OTbl , 

n H T e p a T y p a 

1. H.O.Kreiss. Stability Theory of Difference 
tions of Mixed Initial Boundary Value Prob 
1. Mathematics of Computation, 22, 104, 19 

2. T.Kato. Perturbat!on Theory for Linear Ope 
Chapter 2. Springer-verlag Berlin Heidelbe 

3. B.SI. YpM, 0 npnBe.QeHHH CHCTeM pa3HOCTHbiX ypaBHeHHfi 
J;'IHAY· llAH CCCP, 134, 6, 1960, 1309-1312. 
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V. y
1

=y
1 

=10 , q
11 

=min(p 1 ,p 1
). 0=wlq 11 rrpH w< q 11 , EcnH 

w > q 11 0 =W - q
11 

+ J • HeycToiiqHBOCTb w = qll' TO II G "II >en ..jp;;;;-. npH 

P 1 < 2/Lo:, T HII8 y Tii"fi' Ha 6moJlaeTC Sl B llBYX cnyqa SIX: 1 • p 1 <pI , 

2, p 1 =PI 

p. < 2/L I • 
I 

H BbJIIOnHSieTCSI XOTSI 6bi OllHO H3 llBYX HepaaeHCTB: p < 2/L I 
I 

VI. 

'ITO 

y
1 

= Y; =I 0 , p
1 

=PI = p < q 11 ::: min (21L 1 , 2/L 1 ). OueHKH Te >Ke, 

H a V. TonbKO HeycToiiqHBOCTb THIIa ..jrnri' rrpH w = 0 Ha6mo-

aaeTCH B llPYf'OM cnyqae q 11 < max (21L 1 , 21L 1 

VII. Yi = y I = 0 ' pI <;.PI ' qll =lip I I W= (J • npH W= 0 HeycToiiqHBOCTb 

THIIa y -r,;-; Ha6niOJl89TCSI B llBYX cnyqaSIX1 yKa3aHHbiX B V , 

VIII. y =Y. =0, p =P = p, l<pq <min (2!L
1 

,2/L )-p+l,~=J+(pq -l)lp. 
I 1 I I - II- I II 

(J = w I~ rrpH w<~. EcnH w = e I TO II G n II > en v-r,;-;;--: npH w > e 
(J = w - ( p q 

11 
- J ) I p • E cnH w = 0 H p q < max (2 IL , 2/L ) - p + J , . II - I I 

TO 11 G" 11 > e vrn;-. 
Bee oueHKH HBnHIOTCH TOqHbiMH rro rropHilKY. AHanorHqHbie oueHKH 

-J 
aepHbi, KOf'lla HapyruaiOTCH ycnoaHH Ha MaTpHUY K 7 K 2 • B uenoM uMeeT 

MeCTO HeycToi\qHBOCTb MaKCHManbHOf'O IIOpS!JlK8, qaCTHqHQ pesynbT8Tbl 

.... 6 • 6 /7/ aTon pa oTbi nepeceKaiOTCSI c pesynbTaTaMH pa OTbi • 

flHTepaTypa 

1. H.O.Kreiss. Stability Theory of Difference Approxima
tions of Mixed Initial Boundary Value Problems. 
1. Mathematics of Computation, 22, 104, 1968, 703-714. 

2. T.Kato. Perturbation Theory for Linear Operators. 
Chapter 2. Springer-verlag Berlin Heidelberg New York, 

3, B • .H. YpM. 0 rrpHBeJleHHH CHCTeM pa3HOCTHbiX ypaaHeHHii K KaHOHuqecKoMy 

1;\Hily. llAH CCCP, 134, 6, 1960, 1309-1312. 

9 



I 

4. C.I1. CepJl!OKOBa. 06 ycTOH'IHBOCTH rrepBofi KpaeBOH sa)la'IH rrpH HanH'IHH 

TO'IeK crreKTpa Ha ellHHH'IHOH OKpy)KHQCTH. nAH CCCP. 200, 1, 1971, 
39-42. 

5. H.O.Kreiss. Difference Approximations for the Initial 
Boundary value Problem for Hyperbolic Differential Equa
tions. Numerical Solutions of nonlinear Differential 
Equations. Proc. Adv. Sympos., Madison, Wis., 1966, 
Wiley, New York, 1966, HR 35-5156, 141-166. 

6. B.fl. YpM. 0 Heo6XOJlHMOM H JlOCTaTO'IHOM ycnoBHSJX ycTOH'IHBOC""H 

CHCTeM pa3HOCTHbiX ypaBHeHHH. nAH CCCP 139, 1, 1961, 40-48. 

7. Bertil Gustafsson, H.-O.Kreiss, Arne Lundstrom'. Stability 
Theory of Difference Approximations for Mixed Initial 
Boundary Value Problems. II. Uppsala ~niversity, De
partment of Computer Sciences, 1971, Report NR 30. 

... 

PyKOilHCb rrocTyrrnna B nsaaTenbCKHfi OTllen 

9 MapTa 1972 roaa • 

10 


