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=0
B(n) = Z( Gn)(mfi)[aisin ;Lm—z L JT+ bisin[un_2 BRI Gnh]] .
1=0
Ron(n)= A’(n)+ B(n), @m  2m , ai, bi, bo,

J(m= )T (m= i)n,cos[(m_ AL anhi],sin[M— (Inhi],

) , sin )

2

2m

1 Ran(n)= D Bom ifan)> " j
k=0

p
Bon-p = Z(— )" [ aiap- i + aiby- jcos( anh,— ;) + bia,- icos( anh;) +
i=o

bibp_icos(hi— hp_ i)(ln] (])Z 0, 2, ---,Zm), (4)
4¢3

Bzm,(4q73) = Z(— l)i[— aibpfisin(lnhpfi+ apfibisin( 071’1;) -
i=0

bibp-isinan( hp-i— hi)](p = 4q- 3;q= 1,2, -, [mTl] ), (5)
4q-1 i
Bzm_ (4g-1) = Z(— 1) l[aibp_ iSinOnhp_i - ap_ibisin(lnhi +
i= 0

bibp,,:sin(]n(hpf,: - hl)](p = 21]— 17 l] = 13 27 "t [%] ). (6)
1 d> 0 Rom(n)  2(m-j) Ban-j) 2d

(1 m 2T (3) €0, Cny dy
[5]° , , m+ 1

co+ Z(cncos(]nt+ dpsinant (7)
n=1

S T i : n

Z[(Gn)k CnCOSk_‘I' dnsink_ costnt + ((In)A dnCOSk_—

= 2 2 2
Cnsink?:ﬂsindm (k= 1,2 ., m)* (8)



94 m 2T

A2(n)+ Bz(n) = RQ,n(n) = L;BZIn—k(Gn)zm_k:

2m- (2j- 1)

k—z(; Bonr(on ) "+ Bop jy( @) * " Rogmj)-i(n),
By i 20(k= 01,2 .2 = 1), Bynj) 2d> 0,
A*(n)+ B*n) 2d(an)*™ 7 + Rymjri(n)e (9)
(9 . § N, n 2N
A(n)+ B(n) 28(a)”™™"  an 21+ (10)
(3)
[A*(n)+ B n)]Jen= A(n)ka— B(n)l, (11)
[A%(n)+ B n)]di= B(n)ka+ A(n)l, (12)
(10)~ (12) : n 2N
8 an) (1 ea 41 dal ) K8(on)" (1 caltldnl ) SUA )+ B n)(l cal+] dol)=
| A(n)ka= B(n)l| | B(n)ka— A(n)l,|

K2l by 141 1, |
JA*(n)+ B(n) * JA*(n)+ B(n) ( ’ )

(k= 01,2 «sm-j;0<j <mg)e

| Bo l41 L, 1= (L an 1™ k41 an 1™ 1,1) <

1
( )(m—j)

W—zm,)+[(| an 1" k1) (L an 1 L)%

() (1 ealdl dol) S<(an)™ (1 ealtl dnl) <
1

- - @ ; (m-j 2 (m-j 2 .
T 5l () Dla 1241 (an) ™ 1,12 (k= 01,2 o n—j),

(13)
(13) (an)’
() (el dal) <(an)™(l cal+1 dyl) <
WJr %[l (an) "k 1741 (an) "0 1P () S
1 2 m 2 m, 2
6(an)(2m_3j)+ 6[' ((ln) knl +| (Gn) lnl ]
(k= j.j+ 1L com 1l <) Smo)e (14)

j <mo <[%] <%, m-j 2j, . k=012 .,m (13) (14)

0<; < [2m— 2] <2m3 2 o3 >
f(k)( t)(k=1,2, ..,m) Fourier :
(”“)k[’“"c"sl%+ lnsinkﬂ (na)* ln,cos%n— k,lsin%ﬂ] (k= 12 «m),

Bessel

[

1
nzzw 6( na) 2m-3j

2

k +

DU () ko 1241 (), 1% = Z[ ‘(an)k[kncos?ﬂ+ l,lsin%n]
n= N n=N




95

2

(an)k[lncos %T— knsin%ﬂ <%J7_T|f(k)(t) 1dt (k= 12 -, m),

;;[I(M)kkn|2+|(m)klnlzj(k: 1,2, sy m) .
. (13) (14) _Z;(an)kﬂ enll dul )(k= 01,2 com)e (k= QL2 m)

Z;(an)’“(l el dol J(h= O L2 ym)

n=

| cacos(ant) + dpsin( ant) | I e 141 dy 1,

X JT T0 A JT T
‘(Cln)k cncos k?+ dnsin% cosani + ((ln)A dn cos k?— c,lsink?] sinani |=

| (an) |* cncos[%“+ am]+ dnsin[%-[dnt] ‘<| (an) 15(1 cal+1 dnl)

(k=12 --,m),

, (7) (8 :

x(t) = co+ Z(Cncos(lnt+ dnsinaont )
n=1

N h T T T T
M) = Z{( on) A[[cncos%+ d,lsink?] cos ani + [dncos k?— cnsink?] sinant]}(k

n=1

= 1727 "'3m) ) x(t) (1)7 x(t) (1) m 2T
1 | bol Z1 boZ 1, ho= 2T,k , (1) m
2T I
1 ., 1bol#Z1 ,Buw= (1+ 2bocosanho+ bo) 2(1-1bol)’= d >
0;: boZ 1  ho= 2Tk , Byu= (14 2bocos2kT+ b3) = (1+ bo)>= d> 0, 1
1 .
2 m 23, ho= h= J;—T(pq ) .

(1) (a1 Zb1)>> 41 azl+1 bal),
(i) a2 <0, b2bo <O, | a1 1 Z b1 |, ho= ha,

(1 m 2T 1°
| b0|¢1, 1 ° |b0|= 1, h0= hl—
P
T >
q (p q )
@ anho= anhi= kT k , 1

Rom(n) = Ban(an)™ + Bamet( an)™™ '+ Bawe v an)™™ V4 Ram3(n),
Ban= 1+ 2bocoskT+ b= (1t bo)* 20

1
Bom-1= Z(— l)i[aibl—isin( anhi-i) — bial-isin( dnhi) + bibi-isin( an( hi-ihi))] = 0,
i=0

2
Bym1) = Z(— 1)iJr l[aiak_ i+ aibp- jcos( anhy- ;) + biaj- jcos( anh;) +
=0

biar- icos(an(hi— hi-:))] = [al+ bi+ 2aibicoskT-



96 m 2T
2(ar+ a2bocoskT+ bobacos( an( ho— ho) )+ bacos( anhy))]*
(i)
Bym 1) Z2[( a1 Xb1)*= 4(1 azl+1 bal )] = di> 0, n (j=1<mom 23),
(i)

Bym 1) 2(a1 Tb1)* = 2(az+ azbocoskT+ bobycos( an( ha— ho)) + bacos(onhy)) 2
(a1 Tb1)*= 2ax 1+ bocoskT) — 2bsbg/ 1+ bocoskT 2(ai £b1)?= da,
n, (j=1<mom >3)'

@aflh(): anh] = kT[+ p_}\’T[(A: 17 25 DY 1)5
dzma*{ oL COSM_])IT[,} 0< d< 1,

cos — |, .-
P

>

]-[‘
cos — |,
p

Ban = (14 2bocoskT+ b(%) = (2+ 2bocoskT) >2(1— d)= d3> 0, n . ,

1 , 2 . .
3 m 24; ho= ha= I(;—T(p q ), sar= bi= 0, a2

0, bobo KO, | ax | Zl bal, as 20, bsaby 20,

(1 m 2T 1
3 20
; (3) :
am+ bn Z0 A’ n)+ B*n) Z0,n= 1,2, ... (15)
2 1 1~ 3 . (D m 2T
(15) .
3 bo A 1, hj = 2Tk, k; (j= 012 -.m), am+ bm 20,

(1) (ayo1+ boyjo1) (agjsr+ bop1) SOj= 1,2, .oy my, Jo(1 <jo Smi+ 1)
(ayo1+ byo1) Z0,
(1) (ayjn+ byj-y)(ay+ by) SOj= 12 -omo, jo(1 Sjo Sma+ 1)
(az(jo— 1)+ bz(,'o- 1)) Z0,

(1) m 2T .

m-—2

B 0m ); 5 om ),

m—_1

p (om ), T (om )*
bo Z 1, ho = 2koT, 1 (1) m 2T
(15) .
m= 2k, k= 1,2, . , :
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[1~ 6] ; (D

1
)+ x T+ 80+ x“‘”[z- %]+ xm[t— %@_

x“’)[t— %%+ x[t— %}: sin(12t),

(1) , [5,6] , 3
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2 T Periodic Solution for i, Order Neutral Type
Differential Equations With Time Delays

ZHANG Bao sheng, ZHU Guang_hui

(Department of Mathem atics, Yunnan Nationalities Institute,

Kunming 650031, P R China)

Abstract: Periodic solution of m order linear neutral equations with constant coefficient and time de-
lays was studied. Existence and uniqueness of 27 _periodic solutions for the equation were discussed
by using the method of Fourier series. Some new necessary and sufficient conditions of existence and
uniqueness of 27 _periodic solutions for the equation are obtained. The main result is used widely. It
contains results in some correlation paper for its spedal case, improves and extends the main results
in them. Existence of periodic solution for the equaion in larger number of particular case can be
checked by using the result, but cannot be checked in another paper. In other words, the main result
in this paper is most generalized for (1), the better result by using the same method.

Key words: neutral type equation; 27 _periodic solution, Fourier series



