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SINGULAR PERTURBATIONS WITH SEVERAL PARAMETERS

Vasile Dragan and Aristide Halanay
Bucharest,Romania

l.Consider a system of the form
< _ér_ Z.Aucf:) H o B=o,i,

z. E“on
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the interesting case will be I=(t, ,=).

Am, : x——aof(/lz *ﬂ?"“) I<R;
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Assunme AM‘.(t.) invertible for all te<I, denote A‘&-A:'A' define

A'{; =AY -ag% (A% ) Aﬁa » ky3=0,1,..,N-1,Assume inductively
(]

A}L (t) invertible and define A,‘ =Af --AR f[ 7! A‘{) oKy J=0,1,.., L1,

kg

Let Fk(t.s.g) ,k=0,1,...,N be the block columns of the funda-

sental matrix of the system,

THEOREY 1. Assume: a) tr*lk}(t) are uniformly Lipschitgz and
uniformly bounded on I3 b) Re|7(a7, (£))]< ~20¢<0 for all teI
[-1....!; c) lco(t,s)\éc‘,e'l""“") 3C,(t,8)is the fundamen-
tal matrix of the reduced system y, =435, (t)y, .

Then for sufficiently small € we have) E p —"‘eig-f
S
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for all t 283 ¢ does not depend upon I if o,>o0.
For the proof see [1].

We want to consider now the Cauchy problem
e e T Ay, b T < h

For each O0€ p{ N-1 definereccurrently y* ’m’ -
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Let § (t,£) be the solution of the Cauchy problem
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THEOREM 2, Under the same assumptions as in Theorem 1
f :
ACOENCRE IR+ 3 AL (6D (A (6,0 G (2,80, 93 2%

+;sw "(t €)

Yk(tnﬁ)'yk(tp‘ )" i Ak((t )(All(t )) A cL(t't" 'g)yl'°+
+'v7h(t,t)+ ;%ch‘-‘ (t,8)
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L is the :tundamental matrix associated with 3— 1( .

Remark 131:2 the JrogéfmAconzjédered may b:(obtained from
N g

by taking );:ix&.

For N=1 such problem corresponds to the critical case consi-

dered by Vasilieva in 1975 [2] .

The estimates for f' give the boundary layer behavior if

t>t, and show f are gero for t=t, .

3. We consider now systems that are nonlinear with respect

to the slow variables.The stimulating example describes
the dynamics of a synchronous machine [3]
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Here the slow variables are & and s H e; and ef( are
faster than e,'\ .
The general form is

€ %— ZAze (Z#)Jc +0lg0) , heorts-,
Define reccurrently a: (y.) and Au(ya) by

af (v, )=} (7,) -A{*\,‘,,u.)(A IO a;,“ (v.)
TPACALIY tICH IV W CRTCTANER) W S A )
al(y, )=ay(y,) , Au(y )=k ge(3,) sassume Reg(al (y,))5-24,< 0
for all y, .Assume also that the reduced system i =2 (y,)
admits a constant solution f, such that 7-51. (Yo) is Hur-
witg.Let y: be in a compact contained in the domain of
attraction of ; and let S*‘ be the corresponding solution
of the reduced syetem Deﬁne y from the problem

z, Tk < a1, m)*az ARJQ,,&))}} qelh) ~4E

where y°' belongsto a compact M,C pe
Then yk(t,z)-yk(t,s)«v?z*(t,e), Iz*_(t,e)lsce

for l€\< €&, where c and €& depend upon the diameters of

- (=Ts)

thé compacts "k‘
It is proved also that
E
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where y are defined by

i, > =-[ AL, (gey] ' [af (y,(f))+ZAg (%t ).
It is easy to see that all asmptions are satisfied in
the case of a synchronous machine.
Remark that systems linear with respect to the fast vari-
ables have been considered also by Chow f4]vho studied the
stability by using Liapunov functions.
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