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Cep.r:t10KOBa C.H. P5 - 10292 

06 acuMnToTuqecKoli·ycToliquaoCTH OJ:IHOH pa3HOCTHOli 
Kpaeaoli aa.r:1aqu 

l1ccne.r:1yeTCSI aCHMilTOTuqecKaSI ycToliquBOCTb pa3HOCTHOPO auanora 
Kpaeaoli aa.r:1aqu: 

ul = u xx, t ~ 0, Os xs 1, 

u (x, 0) = f(x ), u (k)(O, t)-u(f) (l,t) ~O. 

nonyqeubl Toqub1e no nopSI.r:tKY oueHKH cTeneueli onepaTopa nepexo.r:ta 
OT cnoSI K cno10 IIG 0 II nput ➔ 00 TTopsi.o.oK pocTa !JG 0 JJ aaaucuT OT cooT-
Howeuuli qeTHOCTH M8lKJ:lY k H f 

PaoOTa BbinOilH8H8 B naoopaTOpHH BbJqucnuTenbHOli TeXHHKH 
H 8BTOM8TH38UHH Ol1.fll1. 

IlpenpHHT O6be.[ll1HeH1toro 11HCTl1TyTa H,i:lepHbIX l1CCJie.[IOBaH11li 

~y6tta 1976 

Serdyukova S.I. 

On Asymptotic Stability of One Inifial 
Boundary Value Problem 

P5 - 10292 

There is investigated the asymptotic stability of 
~ifference analogue of one initial boundary value problem: 

ut =Uxx' t ::_ 0, 0 5x:; 1 , 

u(x,O)=f(X), u (k)(O,t)=U(f) {1,t)aO. 

Exact in order estimates of powers of operator of 
transition from one layer to another are obtained. The 
rate of growth depends on relation of evenness between 
k and f 

The investigation has been performed at the 
Laboratory of Computing Techniques and Automatizations. 

Preprint of the Joint Institute for Nuclear Research 

Duhna 1976 

01976 O61,e0UHeHHWii UHc•wry• JI0epHWXUCC.Ae0oeaHuii,lb6Ha 

PaccMaTp11BaeTCH pasHOCTHUH attanor KpaeBoll sa.r1aqu: 

{ 

U,t = I,(. x. J t "l' 0 ? () ,s X :!1 i 1 

U,(x, 0).:: f lll.l , 1,t,';1 (0, t): U,~) U.,t) = 0. 
( I)· 

Bes orpairnqemm o6UUiOCTll MOlitHO cq11TaTl>, qTo K~ 1- • Odnacu 11tt-

Terp11poBaHl1H noKpuTa ceTKolt c mara1rn -i:: , ~., ; ,:: - mar no t 

f,, _; mar no X • Bo BHyTpeHHl1X ysnax ceTKl1 l1Cn01l.b3Y8TCfl HBH3H 

pa3HOCTH3ll annpOKCl1Y3Ul1fl: 

t\~J. n. t'\, n, lln, 

U.J-U.J_ U.1~1-tu.,~ ... ~-l n~O !sJ-..N-i. 
"' - t-.,- ) ) 

Ha rpatt11ue c~eT B~AeTCH no ~opuynau: 

I< .. 

\.l.""=~ C·it U. 
' j=i 'd J 

) 

e ... 
u..~-=I:: CjtU.N;j 

N io i O . 

!I 

1" - K03g)qlllUl1eHTU I<; -Ott pa3.neneHHOi1 pa3HOCTH: 

... 
(i-tr :: ~ Ciw: ti 

J'!J 0 

(.:!) 

(3) 

Hccne.ityeTCH 3cToi1q11Bocu B l,., • Ooo:maq1,1u qepes Jt r11nl>-

6epT0Bo IlpOCTpaHCTBO B8KTOpOB U. ; ( I.to 1 ... , LI. H) , Y.lt0B1IeTBOpll-

~DUIX KpaeBuu ycnOBl1HY (3). Hopua B 'X, .itaeTCll cooTHomeH11eu: 
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N-i 
1fw.ff1. c: ~ I (..(.~I'- • PaaHOCTHaH KpaeBaH 38,1la'la c :ztBYMH rpam1ua-

i 
I.Ill ycTOH'll1Ba, eCJIH CYll\6CTByeT IlOJIOllnlTeJil>HaH IlOCTOHHHaH C , He 

aaBllCHl!lafl OT n- , N , TaKan,· tJTO ttepaBeHCTBO j/1,1, .. Y ~ c JI u.0
)/ 

cnpaBe]:(JillBO ;ztJIH Bcex n.:i:- o , /J ;:i:, O l1 BCex HaqaJ11>H11X ;ztB.HHUX: 

na ~ • OooattatinM tiepea G onepaTop nepexo]:(a OT cnoa K cno10. 

YCTOWtJl1BOCT1, 3KB11ilaJieHTHa paBHOMepHOH no n, orpaHl1'leHHOCTl1 

~ G'" II, 11.. ~ 0 • KmmneKcHoe 'lllCJIO 2<, HaaoBeM TOtJKol! cneKTpa one-

paTopa G , ecn11 cyll\eCTByeT i.i.:c: ·1t, , /ILL'#* 0 , TaKolt, 'ITO 

Gu,·= 2., u: . )'.\JIH ycTou-q11noc.T11 KpaeBoiii aa]:(atJll c. JlBYMll rpam1ua1m 

Heooxo;zi111.10, 4Toou cneKTP G Jiel!taJI B e;zil1Hl1tJHOM Kpyre 11 tJTo6u 6uJil1 

YCTOiitJl1BU COOTBeTCTBYIOll\lle 38,1latJl1 Komll 11 nony6eCKOHetJHue KpaeBue 

aa;ziatil1. Srmatia Komu ycTOlttillBa B f.. t. npu J,,= lf. ~ I . Ilpl1 :L < J 
- xapaKTepl1CTl1tiecKafl WYHKUl1fl a8,1latil1 Kom11 1111eeT e]:(llHCTBeHHyIO onpe;zie

JiflIOl!lYIO TO'IKY -1·= 0 • Ilpll J." t ecn ;ztBe onpe;zteJifllOl!l~e TOtJKl1, 'f: 0 

l1 r=':fi; . 3TO He BHOCllT HllKaKllX npl1HUl1IlllaJ11>H11X Tpy;ztHOCTel!, HO Ilpl1-

BO,l{l1T K 6onee rpOM03,llKllM BUKJ18,1(KaM. Orp8.Hl1tJl1MCfl paCCIJOTpe1rne1J 

J., <- f . HatJHCIJ c o6cyl!t,l{eHlllI ycTO!ltJl.JBOCTll llOJiy6eCKOHe'lliwc KpaeBwc 

38,1lUtJ. 

PaCCMOTpllM, Hanpll!.IBP, JieByIO KpaeByIO aa;ziatiy. qT06U oueHllTI, 

CKOpOCTI, pOCTa 11 G .. II npl'l n.-> 00 , nOCTpOlll,J peaom,BeHTY. nJrn 

3TOro pemaeM CllCTeMy OC>UKHOBeHHIDC paaHOCTHWC ypaBHeHl111 c napaMeT

poM 2 : (G-eI) Ir=/; ",/ c"j(,, / - s8,1lB.HHafl, tr- ucKoMaa no

cJie;ztoBaTen1ittocT111. 11cnoJ11,aya flBHUii Bll;zt G ·, nepenmueu peaon1>BeHT

Hoe ypaBHeHl1e B TaKOM Bll;zte: 

tr =- l-2.,L--;r, l7 - Ii ~ j_ P, 
~~i ,:J., ~ /-i J.. f. . 

~~ 

ilOCJie 38.MeHl:i ~ r~ ( ~ ,' l]"~-1) IlOJiytiaelJ O;ztHOillarOBYIO WOpMyJiy: 

J1•1: .tt(2)~i + JJ > 

4 

r;zie 

.~(a)= t i -2.~- ,! 

J.., 

L 
-J I ,, . r:1')-

Co6CTBeHHUe aaaqeHllfl peaOJII,BeHTHOH MaTplll\hl .U..(2) ll!JBIOT Bll,l{: 

~ __ 1-z.J.-;<. 
l,2.- - t~ 

+ I l1. - I -~ ) ~- i I 

~ V 2~ 

Ilpl1 121~ i I z *i, 1., < t IX,.l<.i~ /X;(,l<i., peaoJ11>BeHT-

Hall 1.1aTpuua .,\,l ;zi11arttom1ayeua: 

( 
:Z,.i. 0 ) 

-r.tt r- 1 ~ o X-.1,. ) 
T"i..,, (. ·X.1. '}:._.) 

i i . 

Ilp111 a~ i J.J., 

BeTBJieHllfl ~L,1 'X~ 

r ·l ,1 
' 11 

Puc.I 

He;zi1mroaaJill3ye1,ia. 2 = i HBJIHeTCH TOl!KOll 

• IloJIOl!tllllJ ;ztaJiee z; e. 4' . ~YHKUlll1 ~'- (<(), 

·~.i. (f) onpe]:(eJieHU Ha IlJIOCKOCTH C paa

peam.1, KaK noKaaB.Ho Ha pnc.I : 

~~ 

f J e ) 
~ 34- ..-.. W ~ z. r-

{ ~~ ,__, } 
~1--= ~x;, - e ~ V f .,. O(f) ,) Xi..= 

- i,.-
e)lr { e• i v"f-t- O('f)}. 

B OKpeCTHOCTll r • 0 peaOJ11>BeHTHafl MaTpllua IlpllBO;ztllTCfl K 

TpeyroJil>HOMY Hll;zty: 

T.tv,-.1-: ( 
111 1 ) 
0 ';t.~ 

J 
T-i ~ ( :i ~) · 
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!Ipn 1-l i ~i 1zi1 ~ L.,, ) .x:., I:;,;. i • IlocJie aaMeHbl LlrJ == T j J c11OTe-

ua Ji••·;: »..._~ ~ + 91 nepexo,nHT B c11OTe1.1y, KOTopaa pemaeTca B 

flBHOM Bll_ne. Ilpll 12 j?--1' :2' 1=1. ' peaoJI:E,BeHTa m.ieeT TaKyIO CTpyrtTYPY 

/' ,,. = ..... '\. 
I.··" ...,ii. 

. H ~-j-1 -r ; -1. I w-: = ~ ~ · (Tq i) r X ur1 hi 
d. l (/a 

<-<..> • , • ')T ·- J., .. .4. (~~ ·)-
!! ·- c. I ""~ - - 6 ~ JJ ) J -"· i / 

j = { 

·- "-· - ·- -
Ki 11,,.:x" ki w

1
t1 r z.: Bf (Ttr+ Bt (Tri-).IL 

d=t v do o OJ .,, 

l<i:; ( i-:.t.;" 
) 

ki ::-(1-x· 1
) I<;. 

Tait ItaK x.,"" 1. np11 li!ic~l, ~ 1= J., I(~ -.t= 0 • TeM caimu ,noKaaa-

Ho, qTo JieBaa 1tpaeBaa aa_naqa He 11ueeT ToqeK cneKTpa BHe 8'Al1HJ1qHo

ro Kpyra, rpy6oil HeycTollqHBOCTll 3KCllOH8HUllaJibHO~O Tllna H8T. Ha 

8'Al1HH'lliOil OKPYlltHOCTll 'AOIlO1IHHT8JlbHOMY HCC1I8'AOB8.HHIO llO'A1I8lKllT onpe

'A81IflIOll(aa TQqKa ~ = i • B OKpeCTHOCTll 2 = j_ peaonueHTa HMeeT 

6oJiee CJIOlKHYIO CTpyKTypy: 

w:::::: f¼ t-x J-,j-L (T- )·.r - a. ;i i-£~· )- f ~'.i ~-L_:t-~;i(rq -J+ 
~ ':.-' dd ,,,L_l ._, 1.-~ (}J r 1 

'"' r· 
;-1 ""l' 

+ ';l. l,{) l .> 

• C-'<> J-J+-L 1: 
h ~ . UT~ =- I: X (Tq'J-) J 

I I • 1 (}, r· 
h-i, 

I< - . - ·- 'if 
·t- 2 ~~ (1:Jif 1- 8! (Tgi)-. 

J"'-

J: li 
k".1 w.t ::: k 2. ur.1 

3,necb 
k. 

k'i : ( i - X ,) ) 
r,. = c~-:1.,.)"- (i-~.r)" 

~.t. • 2.2, 

6 

I( 
1 
(=) BblPOlK,naeTCfl npll 2 ~ l i 2: • 1.. flB1Ifl8TCfl ooomeHHOil TQqKOii 

cneKTpa/2/. Ila CTpyKTYPbl pe3OJlbB8HTH CJ18'AY8T I qTO llCCJl8'AOBaI!ll8 

ycToilqHBOCTH CBO'AHTCfl K oueHKe TaKIDC HHTerpanoB: 

1"' = ,- IV - f, l. J ( w'- e ~ ... -r cl\P J ,'P i n. ·- ,;x-, • 
~ • J i 1/ I ) ; ., 

r 
. • '.& 

KOHTYP r npe'ACTaBJI8H Ha pnc.I. !Iocne aaueHH '¥;_~ ~-Xf l-f.''t,t} 
nonyqaeu: 

J; -e (f~·.1 exf [- e •_?iJt+ ~n, (ti.1- o( f'))} f [ L) r.Lt J f lo)1= O. 

t r r{¾ t -~ 

0/ 
/ / P110.2 

l~~<cffi 

6-0 

'1 
hem 

Pnc.3 

Ilpl1 HeqeTHWC K HHTerpHpOBaHHeM no qaCTflM na6a:amreMCfl OT oco-
1. 

6eHHOCTeR IlO'A ,.3HaKOU l1HTerpana. Ilpl1 3TOIJ 'A1Ifl ~< C/1, ~ :BH8l1H-

Terpa1IbHH8 qneH!i ecfTb 0( e-g)) . ]lanee KOHTYP r nepeTflrHBaeM 
•".t 

B npauyro t -= x -e. ~ lI ; - oo < x < -1- oo : 

lc:·L -t1. -g~ 
( "° 0 ".It= n. r J<o) -~ e c1 t T o ( e + k, )_ ( 4) 

IlpH ll8THWC K rn:aBHHli qJieH acnunTOTHKH OilP8'A81Ifl8TCfl IlOJiy:ai.qeTOM 

•L .tL t · e OTHOCHT81IbHO t = 0 : 

. !cl ( -B~ ~ ) 'J ~ :: 11, i:.. J ( o) . 'T- ~ + 0 ( e -t- 1K') . (5) 
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Ilpn ~J,: C /1., f KOIITYP r 'A8(j)Op1.rnpyeTCll B Jn1Hl1D nancKopellmero 

cnyc1rn, Ka1c rro1ta3aHO na p110 .3; 3B83'AOqICoii OTIJeqeHa TO1I!Ca rrepeBaJia. 

CrrpaB8'AllllBO HepaBel!CTBO 

~ . ,..1 • 

I "f ,_. I < e- ~ (t!:' r L <: C j-1. "i "'. r ~ J, ~} [n (6) 

H3 (4)-(6) cyi.umpoBaHlleM no ~ llOJiy1Iae1i1 T8!CYID OL\8HKy: 

;1 G" ~ '>< [ t I ·1t1~· ~ M- "i1.. "-Jn. 
J =i 

Ta!Cll!J o6pa3OM, eCllll IIOPll'AO!C npOll3BO'AHOli B rpaun1IHOLI ycnoBnll l!HJKe 

IIOPll'AK8 IIPOll3BO'AHOii B OCHOBHOLI ypaBHeHnH, TO COOTB8TCTBYID~all rro

ny6ecKOli81IH8H P83l!OCT!!8ll .KpaeBaH 38'A81I8 YCTOi!1:JUBa. B npoTHBHOM 

cnyqae nueeT M8CTO CTeII8Hll8H aeyCTOii1IHBOCTh. Ilpn 3TOIJ IlOPH'AOK 

HeyCTOli1IHBOCTl1 nporropunoHaJieH IlOPH'A!CY rrpOl13BO'AHOll B KpaeBOM ycno

Bl:tn. 

IlepeXO'AliM lC OOCYlK'A8lll11D KpaeBoii 38'A81In C 'ABYMH rpaHHL\aMH. Ilpn 

l1CCll8'AOBaHnn HBlleHnli aeycToil1IHBOCTn, CBll3aHHWC C B38HMO;!18liCTBne1i1 

ll8BWC H npaBwc KpaeBWC YCllOBHi!, ,Cll8;!1Y8T paCCMOTp8Th OilP8'A8lll'Ul~ne 

TO1I!CU U TO1I!Cl1 B~POlK'A8HHH !CpaeBwc M8TpHL\. B 'AaHHOIJ cnyqae 3TO Ml!O

lK8CTBO COCTOHT H3 O;llHOl! TO1I!CH 2 = i • B O!CpeCT!!OCTH : = i pe3Ollh

B8HT8 KpaeBol1 38'A81IH C ;!IBYMH rpaHHL\8MU llMeeT Clle;llyID~D CTPYKTypy: 

VJ"f-= ~ :/i·L {'1).,,-/- ·;/'i ~~t- :-2-r,. CT3)lf -
J=1 a 

_ ~L ~hJ° ;r_-C ::t:-t~ (fq )I 1- X I ·i l,l,~ + 
L....- i - x-t.. ild 1 

(I 

+- l.Ni-J-i a:-i(,. ·;_t•t~ 

i - :;t.-t 

if 
11,;rN -' 

8 

' \ 
I 

Iµ 
VJ r 

3'A8Ch ~= ;t..L i~ ~ = N. 
) 

ii N-i J-H('""· )ir /J·~ if w-- =- ,-, X /qi_ + ~ · w-- i'-, s N-i · I ~ ,J, N ,1 J d =• 

_ N·i ._ _ 1::, _ 

K. ,,,.I k. 11. _ 1., .._, J(.,.,I ·)11. -.:;-, r(.,. ) t J1 {l' )T 
1 "'1 - • «r - - "2.. w l _qj + c..... B- 14 · ~ B- q. • 

., N d: f. Ou j = ! d O:J 'J ,1'.j _, 

- k; 2 •. , w-,' + ( k, - :, :: ~·: > k,) w-! = /;-if ( lj,/• ~·OJ,/• 

+t (~1/i-1(T'.·)r - xN•J-1/.;-i(fq.fi). 
l . . . gd a;t -1 (}J . 

d"i 
·x .,.[ 

Pa3pemnB ;!IB8 IlOCll8'AHl1X COOTHOWe!!HH OTHOCUT8JlhHO wi ll WN , rro-

JIY1IHM: 

w-I = (- )l(~f. .. -t .. t. ~-:ct {t-1, /,/-if Br ('1' Y1-
1v· i l; UJ-k-f ( )l<.'+-t 1 J;: '-_ ,1. rJ JJ 

~- - -1 d. 

• s/.(Ta;tl • k;' p 
1 
'h/ (T3,./· 1{ [TJ,-J ] ,, 

v.r~ = k'/ rt a:lv-i w-; 1- k/ t f(1aJY.· ;F (~rdl + 
d·t 

k. ·i k f L -:1,.i(J'q )E 
1 ll. (/J ,I d: t 

K1 :: (i-a:) "'.1 

t,,•1. (. )"' "r k1= -~:1.·1 
-~l- X:., ,) 

k3 =-:.t\ (i·:c.J E- ,/ 
k°-Lv - (-x(:i.. 
l "i- L -l 

a'.L - :,l:.t. 
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Illa cooopalltett11it cn1.1ueTp1m oea orparrnqem.rn OOllUIOCTII IJOlKHO cq11-

Tan, qTo K;it • 1Io;ncTaB111J nonyqemlble BupallteHl1H w-; 1 urJ B np11-
~ r . 

Be;zteHHble Bblllle WJ , ut., • Ha CTPJKTypu pe80JII,B0HTbl cne;nyeT, qTo 

;ztJlll KpaeBott aa;ztaqll! C :ztBY!Jll rpaanuau11 ~CCJie;ztoBaHne YCToitqHBOCTll 

CBO;ztll!TCH K oueHKe TaKl1X 11HTerpaJIOB: 

-1"'· J 'i.N-)-td t. ) 
J J -=- (t--xf" . :t. - (-.!.) ~ ·i 

r ~ r.w-tc- e _ (-L)l< .. e. 

k; = f (1-zr" 
r 

-L ,;-e.-a,. 
1-N-t::-f. {_ ) .... t, 

J'.. - 1-i 

e i."'"'f elf ) 

e '''"'f J, r . 

!IOCTpOl114 aCllJ.!IlTOTHKY 3TllX llHTerpaJIOB npll n.>> N t. 3aveTHIJ, qTo 

npn I'\-< g N aa;naqa C :ztBYMll rpaHHUaMll llMeeT TOT llte nopll;ztOK Heyc

TOitlillBOCTll, qTO l1 JI8Ba!l KpaeBall 8a;ztaqa ( K~- e. ) • !Ipll tt,>.> /l}L 

acm,mToTnKa 1t I k'; ycrpoeHa no-paaHoJJy B aaBHCID!ocrn or co-
u :.. 

OTHOI!l0Hllll qeTHOCTll K 1,1 I, • 3a!J0Tl1M ;ztanee. qTo npll 11,::0> N co
·L 

OTHomeHHe J> Ch.'- cnpaBe;nmrno ;ztllll Bcex ~ : d,; ~ s N • vlc-

xo;naun KOHTyp llHTerpllpOBaHllll r ;zte~OpMllpyeM B d , KaK IlOKasa-

HO Ha pllc.4: 

t 

/ 

Pnc.4 

10 

/ 
/ 

:lHTerpami no coe,11llHHIOll(IHJ OTpesKal4 HBJIHIOTC!l B0Jll1 q1maun nopH;ztKa 

( -~ - b.) 
Q e -t- e N'- • .l{anee, llHTerpnpyH IlO qaCTHJ.! 1 nOHllJKaeM IlOpll;ztOK 

oco6eHHOCTl1 ;no I. ITocne 3TOro Jlll60 no;n 3H8KOM llHTerpana HEIT oco-

00HHOCTl1, Jil160 OCTaeTCll llOJIIOC nepBoro nopH;ztKa. B nepBOM cnyqae 

rnaBHblit qneH ac11MnTOTHKll ;ztaeTCll HHTerpanoM no orpearty 

I r;; ~'R §._ ,'El 
L- Ne !t. J N t !, • 'o Bb!OlllpaeTCll CTOJIJ, MaJiblM, qro611 ypaBHe-

Hlle ~- 2.N- ~ - l = i 111J0JIO Ha paccuarpnBaeMOM OTpeaKe 0,lll1HCT

B0HHOe peiaenne t = 0 • Bo BTOPOM cnyqae rnaBHb!Li qnen aCl-!MllTOTllKll 

;naeTCll nonym,qeTOIJ OTllOCllTeJIJ,HO t: 0 • He B;ztaBanc:r, B ;ztaJIJ:>Hetillllle 

;neTann ;noKaaareJIJ:>CTBa, npnBe;zteM nonyqeHHble pesyn:r,TaTu. Ecn11 K 

qeTHOe l1 ( qerHcie' TO rJiaBHUH qJieH aCl1MllTOTl1Kl1 '1 ;" ;naeTCll nony

BuqeTOIA OTHOCl1T0JIJ,HO t= 0 : 

'1 ... -v -
01<.,.r-- N-l-1-1-f-
" • ';J~ L • ~ 

N- K_ .( 
~ 2 

ri·Y ( 1 .. o(c:J) ) E = JL 
.[;:;: 

rnaBHHit qJieH ac1nmTOTl1Kll kt· raKJKe ;naerca nonyBuqe,roM OTHO

cnen:r,Ho ·t = o ll ecn BeJIHql!Ha nopa;nKa O (n ¥ · N-J.) • OT

c10;na nonyqaeM TaKy10 2ueHKy: 

l(•.l 

IG""~~ri7.[N. 

B ocTaJIJ:>Hl:lX cnyqaHX cnTyauna aaanornqaaa B TOM CMblCJie, qro noptt

;ztoK HeycroitqnBOCTll onpe;zteJilleTCll 1t , ;ztJlll KOToporo rJiaBHllli 

qJieH aClllJilTOTllKll onpe;nenaercil nonyBuqeTOIJ OTHOCl1T0JIJ,HO t: 0 • 

K qeTHOe1 t qeTHOe 

e 
"' IC N- ~ + ! - "[ ~ ( \ ... ,:_. 

".I~-:: i -1.; "' e. ri 2.. 1.~o(rJ1 , 11G-~11~ n., -r rN'. 
N- -- -~ t 
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K 'leTHOe 1 t He'leTHOe 

- .. ..~~( ) 
JJ""2.•'tv•Yl, i+O(E) 

I 
IIG'"/1 ~ n~ fii'. 

IC 11eqeTHOe 1 t qeTHOe 

.. ( ( t) K-l ( II ~ 1 l-l 1 "J~ = 1.. • •ft.i, N-J"f" 1.- f'" ri 7 t .. o(E); 
1 

JIG I~ rtr· NL. 

IC He'leTHoe 1 e HeqeTHOe 

"' i ,;.L 
'1~ = 2,"·. -1~~ i.; t I'\, T (i•O(O) 

1 N-z.-:x- I 
""l1 _ ...... 1G x 11, T. ,~ 

r f,/ • 

TeM caMUM nonyqeuu TO'lHUe no nopH.nKy oueuKH aCHMilTOTH'leCKOii He

ycTOii'lHBOCTl1 KpaeBOii 38]{8'll1 C ]{BYMH rpauHUaMH. ~ccne]{OBaHHe yc

TOiil'll1BOCTl1 CBO]{HTCH K IlOCTpOeHHIO aCH!.!IlTOTHK l1HTerpanOB C TpeMH 

napaMeTpaMH: ~ , N , h, • llopfl]{OK HeyCTOit'll1l30CTl1 nponopUHOHaneH 

MaKCHManbHOMY nopH]{Ky npOH3BO]{Hb!X B KpaeBblX ycnoBHHX. llil]{ rnaB

Horo qneHa acmmTOTl1K1l 3aBHCl1T OT COOTHOWeHHH 'leTHOCTl1 nopfl]{KOB 

npOH3BO]{HIIX B neBOM l1 npaBOM rpaHH'lllhlX ycnoBHHX. 

;QnR ]{HipipepeminamHb!X ypaBHeHHti YCTOii'lllBOCTD KpaeBb!X 38]{8'1 

C npOH3BO]{HliMH nopH]{~a, npeBbllllaJOmero IlOPH]{OK ypaBHeHHH, nccne
[ 2, 3 J 

]{OBanacb A.H.THXOHOBIIM. , 

l1pn11owy rny60Ky10 6naro]{apuocn aKa]{eMHKY AH]{peIO HnKonaeBnqy 

THXOHOBY aa IlOCTaHOBKY 38]{8'll1 H npoweccopy HHKOnaro CepreeBH'ly 

EaxnanoBy aa noneattue o6cyllt,IteHHH. 
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