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K @ R
( , 221009)
(KT A HH)
0175;,0177 A
( PBVP)
u/:f(t,u,Tlu,Tzu) (a.e.t €1), (1)
w(0) = u(2m)e (2)
,I= [0 201, f Caratheodory ,Ti  Volterra ,To  Fredholm ,
(Tu)(t) = J:)Kﬁ(t, s)u(s)ds,
(Tow)(t) = J?Kz(t, s)u( s)ds,
Ki €LY(]), Ky €ELZ(I % 1),
J= {(t,s) 1 0<s St <2ﬂ§-
f TLT, f Tou ,PBVP (1)~ (2) [1~ 5],
[6]’ ,
PBVP(1) ~ (2) .
. [1~5] .
1
1 M > 0,Ni,N2 20 LK1 €ELY(]), K2 € L¥(1 x 1) ,u €
W"'(1)(Sobolev ),
W (t) & Mu(t)— NTiu(t)- NaTou(t)  (a.et € 1), (3)
* ;199804 22; 1999
(1961~ ), , , , 10
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u(t) <O, VtEI, ,k1= ||K1||oo,k2= ||K2 ||°O Kl,Kz
2 w € W'(I), M,Ni,N2 Ty, T2 1
W (t) 2Mu(t)+ NiTiu(t)+ NoTou(t)  (a.e.t € 1),

1

w(0) < u(2%),

21[(le1+ N2k2) (eZHM_ 1)2 eZJTM_ 1

M < I TieEwt T A

w(0) 2 u(2m),

1 Na= 0, K,=0, 1 /3 21/, 2
[3].15] ,
w(2) e MM s y(m), [5 22]
3, Etbe [7]
3

W (t)= Mu(t) = NiTiu(t)+ NoTau(t)+ O(t) (et €1)

u(0) = u(2m)+ &

M Z0,Ni,,N, €ER

| M|
VAL

| Niki 1+ Nakol<

(6~ (7) ;

u(t) = O1(e) + J?Q(t, $)01(s)ds + J?H(t, s)9(s)ds,

M
Se"!

o) = T H(ts) = Glts)+ F(is);
M=)
1 o (0 <s <¢ <2m),
— €
G(t,s)= M 1= 5)
lw (0 <: <s <2m);
— €

F(t,s) = vEnQ(t,r)G(r,s)dr;
Q(t.s) = 2K (1, 5);

K (t,s) = Nlj? ---J?Ka(t, ri)Ks(ri, r2) - K3(rp-1, s)dri --dra1;

Ks3(t,s) = NlrnG(t, r)Ki(r,s)dr+ NzJ?G(t, r)Ks3(r,s)dre

: (6)~ (7)
u(t) = O1(t)+ w(t)+ J?)K3(t, s)u(s)ds,

((3),(4)

1

2.2
Lu(P) < 0
2,

(4)

(5)

p(2) =

(6)

(7)
(8)

(9)



325

w(t) = J':‘G(t, s) 9(s)ds, J?G(t, s)ds = - zlw
| Ks(t,s) | <| Nk | fll G(t,r) | dr+

| Nk | J?| G(t,r) | dr <

(I Nikvl+1 Nzkzl)fl G(t,r) | dr =

|N1k1I+IN2k2|=k 1.
| M - < o
(n) n n— 1 n—1
K5 (t,s) <E5(2m)"™ = kyfks(2m)]"
1 Q(ts) |
< 1
| Q(t,s) | STC ZJTk3‘

Au(t) = O1(t)+ w(i)+ J:Z)HK3(t, s)u(s)ds,

lAu - Av Il <203 llu— v |l (Yu,v € C(1)),
M= mau(e)e €0y L AC(1) T C(1)
u € C(I)*

u= limu,,
n oo

wo(t) = w(t), un(t) = Aun-1(t) (n= 1,2, ..
(10), (11) u (9)
2

oI(t) + J?Q(t, s)oi(s)ds <0,

Mt

O(t) = l_ﬁew §= u(0)-u(2m) 20,

1
ngG(t,s) = W< 0,

K3(t,s) <0,Ks"(1,s) <0, n . KSY(1,s) 20,

)

Q(t,s) > ";ng’"'”(z, s) >Tﬂ)2k§’

k36 My
J?Q(t,s)ol(s)ds <[1_ (zﬂ)zk%](ean_ I)J?e dS— M[l— (2ﬂ)2k%] N

O
(5)

k36

(10)

(11)

(12)
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oi(t) + ﬁ O(t,s)0i(s)ds <

ks 1
8[M[l— ()23 - J <o

(1, s) <0,.E"G(t, sds=- o

k3
<—
F(t, S) \M[l— (2]‘[)2]6%] s
(12),
< k3 1 <
H(t,s) \M[l— (ZlT)zk%]_ N X0

o(t)= u (t)— Mu(t)— NiTiu(t) - N:Tou(t) ,
, o€ (1), o) 20, (aet€1I)e
(5 =(8), 3

u(t) = O1(e) + J?Q(t,s)01(s)ds+
EIH(t, s)0(s)ds <O, (Vi €1)

1 2, 3,
— Mi

8= u(0) - u(2m) <0, 01(t) = 1—66@ <0,

k3 1 k3

F(t,s) > W,HU, s) >e2”‘° — 1 M- (ZJT)zk%] 20,
o(t)= u'(t)+ Mu(t)+ NiTiu(t)+ NoTou(t) <O
1 M>0 Lu €W (D), . ou(t) <O, (Vi€/a,

bj):
i) w(t)+ Mu(t) <O,a.et €[a, b],u(a) <u(b);

i) w (t)- Mu(t) 20,aet €[a b], u(a) >u(b)'
i), W ()= Mu(t)= o(t), u(a)- u(b)= §

M(t-s+ b-a
6eM(t—a) Jje o )O(S)ds " M)
u(t) = |- ot - J(-a + Le‘ TYo(s)ds =

] b
66M(t—u)+ feM(t—x) O(S)dS‘l‘ J‘eM(t—s-#b—u)o(S)dS
a !
- eM(bfa) _1

i) ., o) 20 6 20, u(t) <O, Vi €/a, bj*

2 1 [4, 21]
[8]a
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49 M> 0, r> 0, w € W(I), u(0) = u(2m,

||u/+ Mu “1 >r [l u HW“(I)'

1 wBEW I (1)~ (2
ad(t) 2f(t,a(t),Tia(t),T2a(t))  (a.e.t € 1),
a(0) Za(2m) ;
Be) <f(t,B(1),TiB(1),T2B(t))  (a.e.t € 1),
Bro) < Bram,
alt) 2B(1), Yt €1, (1)~ (2 w € WD), Bri) Su(t) <
aft) (Ve €1)e

v-IxR R, ¥(t,u)= max{ﬁ(t),min{u, (I(t)}},

W(t)= f(t,¥(tou(t)),Tiv,TaY) = Mlu(t)— Y(t,u(t))], (13)
u(0) = u(2m), (14)
M> 0, ,(13) ~ (14) w(t) Bre) Su(t) Sa(t) (Vi

€1i-
Vi €1, 8(t) 2u(t), Y(t,u(t))= B(t) (Ve €I,
(B= w)+ M(B- u) <0,
B0)— u(0) <B2m)— w(2m) -
1 i) Bre)- u(t) <O, , , n €1, Blt) Su(ty)*

12 € (11,21 B(12) > u(ta), 15 € (n, t2), B(t3) = u(t3)
Bt) > u(t), Vi € (13 t2), . [ts 1] 1 i) . Brt)
Su(t)(Vi € [y, 2m] , Bam - wiam) <o ta €70, 11], B(ta) >
w(ta), B0)— w(0) <B2M)— w(2M) ,  [e,d] C[O, t4], ts € (e, d), B(c)-
u(c)= B(d)- u(d)=0, Vt€(c,d),B(t)> u(t)e 1 i)

JBr) Su(e) e

u;t) <a(t) (Vi€I)e

: ", (13)_(14) u(t),
B Su(r) <ae), o w(n) (1)~ (2)
L:domL ~ L'(I),Lu= u, Vu € domL,
domL = {u €W '(1):u(0) = u(zn)} ,
NW ) T L), (Nu)(t) = f(e, ¥t u(t)), TiY, TaX) = M(u~— Y),
A:M"N ) T WD), Au(t) = - Mu(t) .
PBVP( 13) ~ ( 14)
Lu = Nu* (15)

Lu—- (1- NAu- Wu=0 (A€/[0,1])° (16)
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(15) , ( 16) , AEJO, 1) C, (16)
u, N gty <Co
AE [0 1],u (16)
W Mu= K(+, Y, Tiv,T2v)+ Mvye

Bre) < v(t,u(t)) Sa(t)(Ve €1), Ch, I Y(t,u(t))! SCi(Vt €
1)
. f Caratheodory ,T1, T, , , SEL'I), \f(t, ¥(t,
w(t)), Tiv,Ta¥) | <8(t), a.et €I, o + Mu Il < IS 1+ 21MC 5
C> 0, llullyty, <C
; ()
2 1, alt) SB(e), Vi €1, 1
3

PBVP(1)~ (2)
Hi) f(t,u,v,w)— f(t,u,v,w) >- M(u-u)- Ni(v—v)- No(w—-w), a.et €I
Bro) Su<u <a(e),TiB(r) v v KTia(1),ToB(1) Sw Sw STha(t);
H) f(t,u,v,w)—-f(t,u,v,w) <M(u— u)+ Ni(v-v)+ No(w— w), a.et €1
ar) Su Su S<B(1), Tia(r) <o <o KTiB(1), Tha(t) Sw S<w S<T2B(¢)
. M> 0NNy 20

3 Hy 1 , (5) : {an(t)},(ﬁn(t)}c
whcn),
Ble)= Byt) <Bi(t) <...<B(1) <
a(t) <. <al(t) Sao(t) = aft), (18)
Bu(t) ~ ur(t), au(t) " u (t) ,ou L ur (1), (2) .
BeE w-'(r),B<n<aq, PBVP
W (t)+ Mu(t) == NiTiu(t) - NoTau(t)+ O(t) (a.et €1), (19)
u(0) = u(2m), (20)
O(t)= f(t, Wet), Ti0(¢), To0(¢t)+ MO(¢)+ NTi(¢t)+ NT20(¢)
3,(19)~ (20) o (9)
A:fB a7 WY I),AN= w, N (1)~ (2) n 4
Bi= AB,

8- B <f(r, BT\BTB) - f(1, BTBTB)— M(B- By)-
NiTi(B- By) - N.T2(B- By =
~ M(B= B~ NTi(B= By)— NiTo(B= By,
Bo)- Bi(0) <Br2m— By(2me

Bre) <Bir)= AB(1) (Vi €1)
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Aa(t) S<a(t) (Vi€

B<a B<AB Aa <a-
A [B qf .
B, <My Caqu= AN(i= 1,2),
w(t)+ Mu(t)=— NiTwui(t) — Nsloui(t)+ Oi(t),
wi(0) = ui(2m),

Oi(t) = f(t,N(t), TiN(¢),T2alt(t))+ MW(t)+ NiTiTi(¢)+ NaT2Ti(¢t) *

Hy), Oy(t) <01(t)( a.e.t €1)°
, (u2- ul), + M(u2- u1) < NiTi(ua- ui)— NTofuz— ui),a.et €I
1 L w(f)= wi(t)(Ve€I)e At <A, A /B, qf .
, 1 CA([B a])  whY(T) . .

A:[B aJ T [Ba] C C(I)

Bo= B ao= a,Bi= ABw1, = A1 (n= 12 ..),

,(17) :
,  Amann 3 .
2, ( )
4  Hy (5) Lalt), B(t) (1), (2) ,oalr) S
Ble)(Vi€1)e {Gn(t)},{ﬁn(t)}C whlcn),
() e (1), Bu(e) T ou (1),
cow (). u (1) (1~ (2) [aB .
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Periodic Boundary Value Problems for First Order
Integrodifferential Equations of Mixed Type

Zhang Fubao
(Department of Mathematics , Xuzhou Normal University , Xuzhou , Jiangsu 221009, PR China)

Abstract: The existence of at least one solution and the existence of extreme solutions of periodic
boundary value problems for first order integrodifferential equations of mixed type are studied, in the
presence of generalized upper and lower solutions. The discussion is based on new comparative thee-

rems and coincidence degree and monotone iterative methods.

Key words: generalized upper and lower solutions, coincidence degree; monotone iteration;, inte-

grodifferential equation of mixed type



