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Introduction

= Alf(u(t = h)) — g(u(t — 1))]u. (1)
w(t) >0, A> 1, h€(0,1), f(u), g(u) € C*(Ry), Ry = {u € R:u >0},
f(0) =1, g(0) = 0; f(u) =—ao+O(1/u), uf (u) =O(1/u),
u?f"(u) = O(1/u), g(u) = bo + O(1/u), ug'(u) = O(1/u), (2)

u29"(u) =0(1/u) as u — +o00, ag >0, bg > 0.
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= Af(u(t = 1))u, (3)
f(u) —g(u) = f(u), ao+bo— a.

a> 1. (4)

G5 = d (ujr1 —ui) F A f(us(t = 1))ug, j=1,...,m, Umi1=wu1, (5)

d=const >0. A > 1.

UL = .. = Um = us(t,N), (6)
U (t, A)
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Main theorem

u1 = exp(xz/e), u; =exp (x/e—ka:yk) , j=2,...,m, e=1/X (7)
i =ed(expyr — 1) + F(z(t — 1), €), (8)

yj =d[expyj+1 —expy;| + Gi(z(t — 1), it —1), ..., y;(t = 1), ¢),
7=1...,m—1,

(9)
Ym = —Y1 — Y2 — ... — Ym—1, F(z,) = f(exp(z/e)),
Gi(z,y1,...,Yj,€) = é{f(exp (:c/a—‘,—zj:yk)) —f(exp (m/a—ka_:lyk))},
k=1 k=1
j=1,...,m—1.
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0 < oo <a—1,.# - Banach space of functions ¢(t) = (1(t),...,®m(t)) on
—1—0’0§t§—0’0.

llle = max ( max lo;(0)]). (10)

S={ot)=(p1(t),...,om(t)) : ©1 € S1, Y2 € S2,...,m € Sm} C Z.
S1={p1(t) € C[~1 =00, —00]| —q1 < p1(t) < —q2, ¢1(—00) = —00},
g1 > 0o, @2 € (0,0’0), SQ,...,Sm C C[*l 70’0,70’0].
(wv(tv E)a yl»‘P(tv E)a CERE ymflyw(ta 6))) t> —oo (11)
II. : S - %

. (p) = (:m(t—&—Tgo7 €), Y1,p(t+ Ty, €)y ooy Ym—1,0(t + Top, 5)),
—1—0’0§t§—0’0.

(12)
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Io(p) = (:co(t),y(l)(t + To, 2), . .. ,y?n_l(t + To,z))

2=(p2(=00), o (=30))
—1—0’0 Stg —00Q.
(13)
t ifo<t<l,
zo(t) =4 l—a(t—1) f1<t<to+1,

:Z?o(t—FTo) = ZIJ()(t). (14)
—a—|—t—t0—1 I'Flfo—|—1§t§7107
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y; =d[expyj+1 —expy;|  y;(1+0) =y;(1-0)—(1+a)y;(0),
yj(to +14+0) =y;(to +1-0) — (1 +1/a)y;(to), j=1,...,m—1, (15)
Ym = —Y1 — Y2 — ... — Ym—1,

W15 ym—1)|, o = (215 s Zmo1), (16)

0

t0:1+1/a.
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Theorem (on C*-convergence)
There exist small enough o = €0(S) > 0 such that for all 0 < & < ¢ the
operator Il are defined on S and

lim su%HHg(gO) —Io(p)l|l# =0,

e—0 pe (17)
lim - sup [|9,11: () = O,1lo ()| 7070 = 0.
e—=0 peS
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z = ®(2) = (y?(t, z)7yg(t, z),.. .,yg@_l(t z))|t:T07UO, (18)

z = ((,02(_0'0)7 .. ~a§0’m(_00))'

Pult) = (1(1), - m (1)) © @I(t) = mo(t), @ (t) = yj—1(t + Tb, 2.),
1=2,....m, —1—09<t< —09p
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Theorem (Compliance Theorem)

For any fixed point z = z, of map ®(z) (18), such that det (I — ®'(z.)) # 0,
there exist relaxation cycle of system (8), (9). This cycle exists for all small
enough & > 0 and is exponentially orbitally stable (unstable) if r, <1 (> 1),
where . — spectral radius of matrix ®'(z).
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a>m-—1. (19)

1.1 .
ijfglnEJrUj, Jj=1...,m—1, (20)

d—0

yj(t,ud):—%1n$+uj+0(d1*<m*”/“) if 0<t<1, (1)

yj(t,u,d):mé+w$(t,v)+0(d1*<m*1>/a) if 1<t<to+1, (22

yi(t,v,d) = —= 1n8+wj(v)+0(d1*(m*1>/“) if to+1<t<Tp (23)
a
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Wj = expwjt1 —expwj, J=1,...,m—2,
d_}m,1 = —eXpWm-1,
Wil =—av;, j=1,...,m—1

W1 (6, 0) + .+ Wi (8, 0) =
—1

_ o s _ 0 s—4
— _In Q + Z u exp | a Z Um—j ) (24)
j=1

s! £!
=0

s=1,...,m—1.




wj(v):w?(t,v)|t:t0+17(1+1/a)w?(t,v)’t:t, j=1,....,m—1. (25)

0

v = Yi(w), j=1,....,m—1. (26)
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Qs = —VUm—1— ... —Umn—s, S=1,....m—1

ar — In (11, + exp(—aax)) — (1 + 1/a) In (r2,x + exp(—aa)),

27
k=1,....m—1, (27)
where
7"1’1=1+1/a, 7“21:1/(1, (28)
k—1
1—|—1 a 1—|—1 a)’
rig(Qr, ..., ap—1) = ( / +Z / exp(—aag—_r),
! =1
1 "1
rog(ai,...,ap—1) = Sy +Z_1 pr} exp(—aag—¢), k=2,....m—1
(29)
(QT’---va%—1),
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_ * * * 11 1
Zx = (Zla"'azm—l)7 Zj n-

T a4 d

+v) +O(d YY), (30)

j=1,...,m—1, d—0,

where v}, 1 = —al, vi_s=as_1 —as, s=2,...,m— 1.
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Thank you for attention!
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