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I 
1. BBEIlEIUIE 

1. ~fl~ ~~cneHHoro ~HTerpHpOBaHHfi 3aAa4H KOWH *eCTKHX CHeTeM 
06b1KHoeeHHbix AH¢¢lepeH4HanbHblx ypasHel-iHit /s AanbHeHweM - O.A.Y/ 

d~ ~ f(t , ~), ~(O) ~ c. 
dt / 1/ 

~'. 'f 

u (U l' II 

III 
)T 

I 
f ~ (tt' f ), C (c l ' .... cm)T


m

npe,nnO)KeHO 60JlbWOe KonH4eCTBO pa3HOCTHbtX exeM leM. HanpHMe p, 1 1_:V 

H npHBeAeHHY~ TaM 6H6JlHorpa$H~/. Hx oGHllHe 4aCTO 3aTpYAH~eT 
H be3 Toro He npOCTOH B~6op 4Hcne HHoro tlnropHTMa npH pewe HHH 
KOHKpeTH~x npHKnaAHbtx 3aAa4 . 

~n 06ecne4eHHfl xopowero Ka4eCTBeHHoro H KOllH4ecTBeHHoro 
nOBeAeHHR pa3HOCTHbiX peweHHi1 B )l(eCTKHX 3aAa1.4aX, 6m"'3K~1x K 11"1

HeHHbtM, 4enecoo6pa3HO Hc nOIlb30BaTb cxeMbI, YAOBneTBopA~He pnAY 
ycnoBHI1, C$OPMYJU1pOeaHHblX B 131 : 

aJ n-MOHOTOHHOCHt /lIn" 03Ha4aer, 410 YKaaaHHble cBo i1cTea pea

JlH3ytJT CR Ha fH1HeHHUX CH CTeMax/; 

G/ 11-3aTyxaHHIO; 

B/ annpOKCHMa,-,HH IIMRrKHX·· KOMnOHeHT. 

CxeM~ C nepe4HcneHH~MH CBOHCTS3MH n03BonROT BeCTH p aC4eTU 

C l(pynH~M warOM BHe n orpaHH4Horo cnon .. 

f3 pa60Tax 13-&1 nOKa3aHO, 4TO OAHOBpeMeHHO Tpe60BaHHRM BbiCO 

Koro nopRAKa annpOKCHMal.\I-1H t MOHOTOHHOCTH H 6b1CTpOrO 3,1TyxaHH R 

Y AoBne TBopROT nHWb cxeMbi P03eH6poKa C KOMnneKCHblMH K03~~H'-'HeH 

TaMI1 11 HeRBHl>le cxeMbi PYHre-KYTT<l . 

Ao CHX n o p TeopeTH4eCKHe HccneAOBaHHn Ka4eCTsa pa3HOCTHbiX 

c xeM An~ ~eCTKI1X CHCTe M O . A. Y. npoBOAHnHCb Ha MOAenbHOH 3aAa4e 

KOW H /1/ C nHHeHHoH npasoH 4aCTbn 

-;( l . ~ ) "" - A lI· . /2/ 

npH 3TOM OrpaHHI.4H SanH C b nOCTORHHUMH nonOlKHTeJ1bHO onpeAe J1e HHblMH 

MaT pH,-, a ,u1 A. nOA06HblMH AHarOHaJ1bHblM . 

2. B HaCTOR\1tei1 pa60Te npOBOAHT CR Hc c n e AOB a HHe CBO~CTB c xeM 

Poa eH6 po Ka C KOMnne KCHblMH K03$¢H,-,HeHT aMH VI HeRBHblX c xeM P Y Hre 

I(YTTa Ha MOAenbHol1 IlVlHeHHOH 3aAa4e KOW~1 /1/ C MaTpHLle H A. 3 a

BHCRute~ OT aprYMe HTa t: 

f ( t . ll ) " - A (. ) Ii . /3/ 

';' . • ~ I _. _ rrr~ 
':!!. ::. . '",: ., ' -~ ' .. _~ :1:"\ :.1~h....:.:l- ,: ; 



3AeCb A(t) - AHarOHdllbHaR MdTp~14a , n OIl01tl:"1TellbHO onpeAelleH H<lA 
nplo1 1l1060 M HeoTpHqaTel1bHOM 3 Ha4eHHIo1 t. 

HHTe rpal1~ CHCTeM~ /1/, /3/ HMelOT BHA 

o t 


Uk(t) = Ukexpl- f ~k(S)dsl. k= I •.... Ill . /4/ 


o 0 
rAe Uk - KOHCTaHT~ , onpeAellReM~e Ha4al1bH~MH yC110BH~MH . $YHK4HH 

~k (t) o6IlaAalOT CBO<1CT BaMH: a/ ~k (t) > °npH t ~ °AIlA Il106o r o 
k = 1, ..• , m; 6/ npH Il~OM ¢HKCHPOBdHHOM 3Ha4eHHH a prYMeHTa 
to 2:: 0 4Hcna Ak (t 0>' k "" 1 , ••• , m- CyTb c06cTBeHH~e 3 Ha 4eH HA MaT 
P144b1 A(t O>' CneAOBa TeJlbHO, "'HTerp a Ilbl /4/ nOIlQ)!HHeIlbH bl H MOHO 
TOHHO y6~ Ba1OT n pu U ~ > 0, k "" 1, .. " Ill. 

n03TOMY AIlSl 4&.1Cne HHOro pe WeHI4A ~eCTK&.1X HeaBTOHOMHblX 3aAa4 
KOWH / 1/, fiIllo13KIo1X K n"'He~HblM, 4 e n eco06pa3Ho Hcn0 l1b30BaTb TaKH e 
pa3HOC THble cxeMbI, HHTe rpaIlU KOTOPblX H<l MOAel1 b Ho~ CHCTeMe /1/, 
/3/ o6IlaAa~T CBO<1 CTBaMH a/-B/ n . l . 

3. B p a60Te n OC TpoeHa OAHocTyne H4aT an c xeMa P03eH6poKa 
BTo po r o nopnAKa annpOKCH Ma 4HH, MOHOTOHHaR H 3aTyxa~aR co BTO
PblM nopR,QKOM Ha HeaB TOHOMHblX Il&.1H eH HblX CH CTe Max o n OKa3aHo , 4TO 
Ha TaK"'X CHC Te Max AByxcTaAHI1 Hble c xe ,,,bt P03eH6 po Ka C KOMnn eKC HbI
MH K03¢l¢H4HeHTaMH Tpe Tb ero nopAAKa annpOKCHMa4J.1J.1 HeMOHOTOHtlbl 
H He MorYT J.1Me Tb 3aTyxaHHe Bblwe BToporo nopAAKa. 

TaKHM ofipa30M, cpeAH cxeM P03eH6p OKa C KOMnneKCHblMH K03¢l
¢J.1q~1 eHTaMI4 HaH IlY4WHMJ.1 C BO~CTnaMH /C T04KJ.1 3pe HJ.1A 4HClleHHoro 
pe we HHR *eCTKHX He aBTOHOMHblX 3dAa 4 / 1/ , 611H 3KHX K IlHHeHHblM/ 
0611aAaeT 0AHocTyneH4aTaA cxeMa, no nY4eHHan B HaCTOA~el1 p a6oTe . 
B 4ac THocTH, OHa n 0 3Bo nAe T BeCTH paC4e TbI C KpynHblM wa rOM BHe 
no rpaHH4Ho ro CllOA /4TO ocofieHHO Ba~HO B CHllbHO ~eCTKHx CHC Te
Max/. 

~ccneAOBaHHe Ka4e CTBa H3Y4aeM~X CxeM AnR HenHHeHH~X 3aAa4 
He npOBOAHnOCb. OAHaKO HeABH~e cxeM~ PYHre-KYTTa H npeAno~eH
HaA OAHocTaAH~HaA cxeMa P03eHUrOKa Mo r YT 6b1Tb Hcno nb30BaHbI AJlA 
wHpoKoro Kpyra a a .qa4, 6nH3KIo1x K nJ.1HeI1HblM. K HJ.1M, Han pHMep, 
OTHOCRTCR pac4eT~ ne pexOAH~ np04eccoB B· 3neKTpH4eCKHx 4 e nR X 
H pac 4e Tbi Ha Konne HIo1R J.10 HOB B 3IleKTpoHHblX KOIlb4ax YCKopHTeneH. 

2. CXEHbI P03EH6POKA 

Oc06eHHoe MeCTO cpeAIo1 CeMeI1CTB<l cxeM P03eH6poKa 3aHHMalOT 
cxeMbi C KOMnneKC HblMH K034l¢Io14H e HTa MH 13- 5/ . 

1 . 8/ 3/ AnR cnY4an HeaBToHoMHOH n p aBoH 4aCTH nOCTpoeHO 0606
~eHHe o AHoc TyneH4aToH cxeMbI P03eH6poKa C KOMnneKC HblMH n a p aMe Tpa
MI1 . 13 He M MaTpJ.14a RKo6H CHCTeMbI / 1/ Bbl4 HCllReTCR Ha npeAblAy~eM 
cnoe. 

Pa CCMOTpYiM OAHOC Tyne H4ilTbie C;(eMbi P0 3eHfipoKa C KOMn11 eK CHblMH 

K03$¢Io14H e HTaMH 60nee 06~ero BJ.1Aa: 

2 

a ... .... ...... -+ 

lE - a'_ r(t + '2' . y)l v = , r(t + 'I' . y).dy 
/5/ 

~ 

y y+ Re( p~). y= y(t + ,) . 

3AeCb a H P - KOMnneKCHbl e (a {:. O. p JO).a ( 1 H f 2 - Bel14eCTBeHHble 
napaMeTpbI; T - war ceTKH, E - eAHHH4HaR MaT p"14a. 

Pa3 HOCTHble HHTerpaI1b1 ceMeHCTBa /5/ Ha 3aAa4e /1/ , /3/ HMe~T 
BHA 

- - 1
Yk=YkP(c)Q ( , ). k=I .. ... m. /6/ 

rAe P H Q - HeKoT opble MHor04neHbI BTopm, CTen e HIo1. 
3aMe4aHHe . Ie ceMe~cTBY /5 / , B 4aCTHOCTH, npHH aAJle~HT cxeMa 

C K03cp¢U-1qHe HTaMH 

a=0.5(I+i). p=l. '1 = 0.5 . '2= 0 ; (_ I to /7/ 

npH BeAeHHaA B 13/ . Ee pa3HOCTH bie HHTerpanbi Ha 3aAa4e /1/ , /3/ 

pa BHbI 


1+ d ~k(t) - ~k(t + 0.5ell r 1+ 0.5,( ~ k(t) + ~k(t + 0.5 ,») I 
Y Y ---------- --

k k 2 2
1 + '\ (1) + 0,5, ~ k(t) 

TaKHM ofipaaOM, cxeMa /5/, /7/ He MO HOTOHHa H He 3aTyxaeT Hi] 
nHHeHH blX He aB TO HO MHblX CHCTeMax. 

nOTpe6yeM, 4 To6b1 npH n~60M t ~ 0 3aTyxa HHe HH TerpaI10B /6/ 6b1I10 
HaHfionee 6~CTPblM, T.e ¥ P(r) ~ l . 3TO YCI10BHe Aae T CHCTeMY Tpex 
ypasHeHHH , CBR3 b1Bn~HX napaMe Tpbl: 

'1 ~ '2' (u',,,)_Re(p) . O. la l 
2 

- Re( a' p) 0. /8/ 

3AeCb a~ - 4HCI10 , KOMnneKCHO conpA~eHHoe Q. 

YcnOBHA BToporo nopRAKa annpoKcHMaqHH AnA HeilBTOHOMHblX CH CTe M 
/1/ Tpe6Y~T YAoB n eTBopeHIo1R el14e Tpex CooTHoweHHH : 

Re(p) = (a ' + a) - Re(a' p) 0.5. ' 2 = 0.5. /9/ 

YpaSHeHHR /3/ , /9/ OAH03Ha4HO onpeAel1A~T 3Ha4eHHA napaMeTpOB 

a = O,5(1+i). p=l. ' 1 ='2 = 0 .5. /1 0/ 

np~, KOTOPblx HHTerpan bl /6/ npHHHMalOT BHA 

y. Y. II + '~k(t + 0.5,) + 0.5,2~~(t + 0.5 ,) J- 1 
0 . 

3 
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TaK"'M 06paaoM, cxeMa / 5/ , / 10/ "'MeeT STo~oi; no pRAOK annpOK
COKo r o no pRAK~ ~nnpoKC~Mn 4~H, MOHOTOHHOCTH H fiuc Tporo 3a T yxaH~IRCl-1 Ma 4"'''' J MOHOTOHHa H o nT HManbHO 3aTyxaeT 14 , I CO BT OPblM no 
KOMnOHeH T peweHHR Ha MOAenbHo H 3aAS4e / 1/ , /3/ . CnpaBe AnH saPRA KOM Ha nl.1HeHH~X Hea8TOHOMH~X 3aAa4ax / 1/ , /3/ . CneAoeaTenb Ho, 
cneAy~aR n eMMa .OHa np l.1 r OAHa AnR 4 Hcn eHHoro pe we HHR ~eCT K"'x He a BTOHOMHblX CHCTe M 

O.A. Y., fin H3KHX K nHHe~HblM, H n 0 3S0nAe T BeCTH paC4eT~ C Kp y n HblM 
De MMa . He cy~ecTByeT As yxcTaAHHHblx c xeH P03eH6 poKa C KOMwa r OM. 

nneKCH~MH K03Q$H ~HeHTaMH /1 1/ Tpe Tbe r o H 4eT Be pTor o no pAAKa 2 . Ta K >Ke Ka K H B 13, 4/, pa ccMoTpHM AByxc Ty neH4an.te c xeMbi Po 
a n n pOKCHMa4UH, 3 aTyxa~Hx Ha He a S TOHOMHUX CH CTeMax / 1/ , /3/a e H5poKa c KOMnne KCHbI'~H K0 3Q>Q",,-,He HT a MH: 
c no pRAKOM B~we BTo po ro .1 


[ E - a' _ 
a ~ 

f ( t + ( 2' ;) ] ~ "'Tf( t + l { , -; ), 	 n OKa3a Ten bCTBO . n p HoeAe M nH~b KpaT KY~ cxeMY AOKa3a Te n bCTB a ay n e MMU. 
P a 3 HOCT H~e HHTc r panbi ceMe~CTBa c xeM / 11/ HS 3 aAaye / 1/ , /3/

[E - fJ' ..JL r(t + ( 4 r , y+ Re (y; » ] w = 1f(t + (31.Y + Re(o;», I II I HHe~T BHA /6/ , rAe P H Q - He KO Top~e MHor04neH~ 4eT Bep TOH CTe a:; 
neHH. K03Q¢H~He H TU 3 r Hx MHo r04 neHOB aaB I.1 CRT OT c06cTBeHH~x 4 1.1

y = y + Re( pv + q w), y = y et + ,), 	 cen MaTpH4~ A(t), B~4HcnAeM~x D pa3nH 4H~e MOMeHT~ s pe Me HH I . B~

nH we M Bblpa~eHHR AnR K03~H'-' I.1 e HTOB 4HcnHTen fl B nopRAKe B03 pac Ta 
HH R CT eneHH r : 3 Ae Cb napaMe TPbl (j' j = 1, ••• ,4 c neAyeT fipaT b Be~eCT BeHHblMH , a 

OCTanb Hble napa Me Tpbl - a,~, y, 0 , p, q - MoryT fiblT b KOMnn eKC 
a = 1, = (2a 00 2 - POOl) + (2fJ 004 - q 0°3)'HblMH: a = ao + i a 1 •.•. , Q z. QO + i Ql' o a l 

04eBHAHO T aK~e J 410 K03Q¢H,-,,,,eHTLI a , f3,q OTnH4HbI OT HYIlA. 2 2 
a 2 = r i a l -Re(a* p )O l102+ I l fJ l 04 - Re ( fJ*q ) 03 104 +

3aMe4aH He: AsyxcTyneH4uTbie cxeMbi /1 1/ AeTanbHO Hc c neAoaanHCb 	
8 2 

/4/a . TaM me nOCTpoeHbI MHorona paHeTpH4eCKHe KnaCCbI c x eM TpeTbero 	 1 131 
+ (2a002 - P OOl) (2fJo04 - qoOs) + (a O - po) q0 0 103' n o pAA Ka T04HOC TH AnA HeasToHOMHNX CHCTeM, MOHOTOHHble H onTHManb


HO 3aTyxa~He C 4eT e e pTbiM n o pAAKOM B nHHe~Hblx aaAa4 ax / 1/, /2/ . 2 

a 3 = (2a 0 0 2 - poOI )[ l fJ l ° - Re (fJ *q) O 3] 04 + (5 0 - po)qJte(fJ*q)0 10:P 4+ B AaJ1bHeHWeM HaM nOHaAofiRTCR ycno BHR TpeTbero n o pAAKa an 4 


o
npOKcHMa~H H AnR HeaBTOHOMHblX CHCTeM / 1/ . OHH n c n y 4 e Hbi B 131 
+ (2 fJoO4- q08 3)[ la 1"0 2 - Re( a *p)8 II °2+ Re [a '(8 - p» ) q 00 1°2 °3'H HMelOT BHA 

2 2 
a 4 = [ Ia I ° - Re ( a * P)O I 1 [I fJ l ° - Re (fJ *q ) ° 3182 °4 +P O+ q O= 1 	 112al 2 4 

+ Rela* ( a - p)lRe (!3 *q)OI 028 l4 ' Re(a p ) + Re( fJ q) + 5 q o = 0,5, 	 / 12610

2 


yo Re(fJq) + 0,5 q 08 0 = 116 , 112.1 3AeC b OJ = Ak (t + ' j ') ' k = 1 , , .. , m. 

YcnO BHR TpeT bero nopRAKa saTy x aHHA pa3 HocTHUX HHTerpanQB 


Re ( a 2 p + fJ 2q) + qoRe(a a) + 8 0Re(fJq) _ 116 , 	 Tpe6YlOT BbmODHe HHR pa eeHCTB 112rl 

a = O, i=2 , 3 , 4 	 1 141 
POl 1 + QO( 3 = 0,5 . 	 /12AI J 

c pa 3 Y AnR seex 3 Ha4eHHHL ~ O. 3 TO n pHBOAH T K cy~ecT8eHHblM o rpa Po(~ + Qoc: = 1/ 3 , 	 112el 

] 
HH 4 e HH AM Ha Bblfio p napaMeTpoe (j ' j ... 1, ... ,4 . Han p HMep , OH~ Bce 
He Mo r y T GblTb pa3n~4~MblM~, Ta K Ka K B 3 TOM cnY4ae ~ 3 COOT HoweH~~ 

Re( a p)t2 + Re (fJ q) , 4 + q oa o' s = 113 , 	 1 12,,1 
/ 13/ , /1 4/ c neAyeT, 4TO qo = 0 ~ P o = 0, a Ka))(AOe 1.13 3 THX pa s e HCTS 
npOTHBope4HT CHCTeMe ypa . HeHHH 112a/ , 112A/, 112e/.(Re (a p) + q0 5 0)'1 + Re( {.Iq),s = 1/6 , 	 11231 

Aa nee MO)t{HO yfieAHTbC.FI J 4 TO HH KaK I.1 e ABa ~a na pa Me TpOB 
i. , j= 1 , •• • , 4 He Mo r YT 6~ T b pa B H~ Me~AY C060H. O r pa H~ 4HMC.FI 3Ae Cb n OKawe M, 4TO ceMeHC TBY exeM /11/ He XBaTaeT cB06oAH~x ' napa
daccMOTpeH~eM c aMor o TPYAoeMKo r o cny4 a ~ . n peAn o n O)t{HM , 4TO OAHOHeT poB Ann To ro, 4 T06~ YAoBne TB op~T b oAHo Bpe,~eHHo CBo~c T BaM BbI
epe MCHHO B~nonHeH~ paaeHCTsa 

4 5 
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(1 	 - ( 2' ( 3 (4- /151 

TocAa H3 ypasHeHH ~ 1 12a/ , 112A/-/ 1231 CneAye T, ~TO 

2 
P 0 3 3( 1 - PO) SO' 1161 

PaBeHCTBa /15/ Aa llJT 0 1 = 8 2 , 03 :::Z °4 > n O:HOMY Anfl Ta r o , 4T06b1 

ycn OBHI1 / 14 / ObinH BepHbI c p a 3Y n pH Bcex t ::: 0 , He06xoAHMO Bblno n -

HeHHe COOTHoweli~ ~ 

2Ia I 2 _ Re (a *p) _ 0 , 111 1 - Re( ll *p ) = 0, 

(2a - PO)(21l0 - q O) + ( ° 0 - P O)qo eO ,o 

2 

(2a o - po)f11l1 - Re( ll *q)] +(OO - po ) Re(ll*q) = O, 


2 

(2/3 0- qoli l " 1 - Re (a *p ) ] + qoRe [ u *( o - p)J = 0 , 


2 	 2
[ Ial - Re(a *p)] [11'1 - Re(f3*q)1 + Re [ a*(S - p)] Re(f3*q) = O. 

H3 	 HHX c n eAyeT, 4 TO nH60 Re ( fj *q) ::::: 0, J\J.1Go 00 = Po- n e pBoe H3 3 T HX 

paseHCTS npOT HBope4HT yenoBH~ 1 f3 12 ~ 0, a "Topoe Ie Y4e TOM 11 611 
n p HBOAH T K KBaAPll THOMY ypa9HeHH~ / OTHocHT e nb Ho Be~eCTBeHHoro 

napaMe Tpa Po; 0/, A HCKpHMHHaHT KOTopor o OTpH~aTeneH . 
n OBTOpRl1 nOA06Hble paccy~eHHR AnR OC T a n bHUX c ny4aeB (f ~ ( .• 

f I- j , f. j::::: 1 , . .• , lj , n OJ\HOC T br) 3 a Be p wHM AOKa3aTen b c T Bo neMMbI ~ 
Cne A cT B H e . CxeMbI c eMeHc T Ba / 11/ 6 YAY T He,,,OHOTOHHU Ha C I1CTe 

Max /1/, / 3/. 3 TO c n eAy e T 101 3 BHAa HX pa3HOCT HbJX 11HTerpanOB /6/, 
9 KOTOPblX K0 3 $¢H4He HTbI 4Hc n HTenR H /npH 7 H r21 MoryTa l a 2 
6UT b o TpH4aTeJ\bHblMH. 

CBo~ cTao HeMOHOTOHHOCTH H nnoxo e 3aTyx8H He pa3Ho CTHblX HHT e r

pan oa ABYXCTaA~~HblX cXeM Poa eH6pOKa C KOHnneKCHblMH n a pa MeTpaMH 

Aena~T HX HenpHrOAHblMH /B OTJ\H4He OT oAHOCTaAH~HO~ cxeMbi 15/, 
/101/ AnR "-I1-1CneliHOr o paC 4 eTa }I(eC T KH X HeaBTOHOMHblX 38Aa4, B TOM 

'-IHC n e H 6n~3KH X K n HHe I1H bl M . 

3. 	 H E~BHN E C XEH~ PYHrE- KYTTA 

• 	 P K / 1/ HccneAyeM CBOHCTBa He RD libiX cxeM Y Hre- Y T Ta H8 nJ.1HeAHblX 

He aBTOHOMHblX 0 1C TeMax /1 1 , /3 / .. AnR 310 r o Bblnl1WeM pa3HOCT Hbi e 

11H Terpam.l HeKOTo pblX H 3 c xeM Ha Yka~aHH blX 3 aAaltax .. 

al 	He fl BHble cxe '-i~ BTopor o nopflAKa annpOKCHMa LtHH 

y - y = 0.5 ,[f(t + ' , y) + f(t , Y - ,r(1 + ' ,y))1 

-~ 
; _ y _ ,r'ct + 0.5 " Y - 0.5 ,f( t + " y)) 

~MeI')T Ha 3aAa '-l e / 1/ , /3/ P1l3 HOC THL>l C UHT e rpanu DJ.1Aa 

• 	 2]-1 = \ [1 + O,5, ( A (t + , ) + A.(t)) + 0,5 , Ak (t)\(1 + , ) Yk 	 k

H 

2 	 - 1Y Y [ 1 + , A (I + 0,5 ,) + 0,5, A (I + 0,5 ,),1. (I + , )]k k k 	 k k 

COOT Be T CT BeHHO . 


6 / lieRBHal1 c xeMa Tpe T b e ro nopRAKa annpOKC J.1H aLtl1~ 
. 	 . 
y - y = 0 ,25'[ r(t + ',y) + 3 f(1 + '/3, z)1. 

. 	 . 
--< -+ T -+ -+ 7 -;1 ... 
Z = Y - 3' f(1 + 2,13, Y - 3" J(I + 7 , y )) 

HMeeT Ha 3aAa 4e /1/ , /3/ pa3HOCTHbie ~1 H T erpam,1 BIo1Aa 

Y kl 1 + O,257[A k(t + ,) • nk(t + O,5,)J +Yk 

2 T 3 	 _-1 
+ 0,5, \(I+,/3) Ak(t +2r13) + T Ak(t +,I3) A/t + 2 r13)A (I+ ') 1 

k

OHA HO , 4T O HeRBHble c xeMU P Y Hre- KY TT a BTo p o r o H Tpe T be r o 

n OPA AKa ann poKcHMa4HH MOHOTOHH~ H o n THMaflb HO 3aTyxa~T Ha nHHe~
H~X Hea BTOHOMH~X CH CTe Max / 1/ , 13/ 0 

MO>KHO nOKa3a T b, 4TO n YJ6an He.R OH a .R cxeMa P Y Hre-KYTT a r -ro 

n o p RAK a annpOKCHMa4HH MOHOTOHHa H o nTHManbHO 3a TyxaeT C n o p l1A

KOM r Ha 3aAa~ax I l l , 13/ . 
TaKHM o6pa30M , oAHoc T aAH~Ha R cxeMa P03e H6 p o Ka lSI . / l O/ 

J..1 He RBHble cxeMbl PYHr e -I(YTT a n p l1rOAHbI AnR "-IH Cn eH Ho r o peweH~ A 

w,eC TK HX Hea STOHQMHLoIX CH CTe M / 1/, a TOM ~Hcne 101 CHJl b HO )l(eC TKH X . 

OAH a KO He RBHOCTb cxeM PY Hre - KY TT a 3 aT pYAHR e T J.1X npa KT~ '-I e C KOe 
l-1C f1 0nb 3 0 BaHHe . 

AS TOP HCK p eH He 6na r OAa p e H H.H . KanHTKHHY 3a o6cY>KAe HHe no

n Y'-IeHHblX pe3ynb T 8 TOB. 
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PYKom1Cb nocT yn~J1a B ~3AaTenbcK~~ QT Aen 
24 AeKa5pR 1984 r OAa. 

IlhiPKOB n.l1. P5- 84-D72 
Pa3HOCTHbie cxet-fhI AJ1R neaBTOHOMHblX :JICeCTKHX CUCTeM 06blKHOBeHilbOC 

AllcP¢lepeHUHaJlhHhlX ypaBHelD1A 

AnR llHcneHJfOrO pemeHllSl 3M3.'ln Komi :.;eCTKHX CH CTeM 0 . ,0; .. y .. 

Hccne..qYI:JTCH cBoflcTBa cxeM P 03 eH6 poKB C KOMIlJleKC Hl>tMH K03¢Kb11

qHeHTaMH Ii UeJlBHbIX exeM PYH r e-KYTTil. B KalleCTBe Mo.o,enbHoit :la
AallH BbIGpaH3. luurei1Hafi HCaBTOHOHHaH ClICTeMB. IIoc TpoeH3 OAHO

cTyneH'laTaH cxeHa P03eH(SpOica BToporo napJIAKa annpOKCHMa4HH, 
MOHOTOHH311 H 3BTYX.:IDutBR CO BTOPbIH nOPSlAKOH lia neaBTOHOMHhIX 
m meHHbIX CMCTeMax. 3T3 cxeMa nO!;UJOJ1neT BeCTH paC'tleTbI C Kp y nHbIM 

warOH BHe J10 I'paHHtfIlOrO cnoJl Ii MO;;.fCeT 6blTb HCn0J1b.90BBHa AIIR 'lHC

JIeHHOr O pel'leHIU'I IDHpOKoro Kpyra )l(eCTKHX 3~a\.{, 6J1H31UrX K J1HHeii 

HbIM. K HUM OTHOC.fITCst, Hnnpm1ep, paC1.feTbI nepexop;HblX npo~eCCOB 
B 3ne.KTpH"leCKUX llenstx. 

Pa60Ta BbtnOJ1HeH<l B na60paTopHH BbItH!CJl}fTenbHOf{ TeXHHKH 

Ii aBTOMaTHS<lUJili OUffii. 

DpenpHHT O&beAHHeHKOrO HHCTHTYTa Bnep~ HccneAoBaHMn. nYftHa 1984 

nep e BO,ll 0 . C. BHllOr paAOBoi-i 

Shirkov P.D. P5- 84- 872 
Diffe r ence Scheme s f or Non- Aut onomous St i ff Di ffe r ent ia l 
Equa tions 

Pr oper ti e s o f Rozenbroock s chemes wi t h i magi na r y coe ffi 
c ients and i mplic it Runge-Kut t schemes a r e i nve s t i gat ed fo r 
numeri cal solvi ng o f the Caushy pr ob lem f or s t i f f d i f f e r ent i al 
equat ions . A l i nea r non-autonomous s ystem was taken as a model 
test . One- s t ep Ro zenbrock monotonic s cheme o f the second order 
a pproximati on which is dumping with t he second o rder fo r l i near 
non- aut onomous probleMs has been cons truc ted . Thi s s cheme a l 
l ows one t o make calculations outs i de t he boundary l ayer wi t h 
a l a r ge s t ep and can be r e commend ed fo r numer ica l solving of a 
gr eat number of stiff pr oblems , which ar e a lmos t linear (for 
exampl e , elec trical c ircui t calculations) . 

The investina t ion has been per f ormed a t t he Labo r a t or y 
of Comput i ng Techn iques and Au t omations, J INR. 
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