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Abstract :
In this research, we will study an ordinary differential equation (n degree) for higher Frecuency

periodic direction function ( fo, fl) .
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Introduction :

In this research, T, and f, Vector Periodic in normal high order differential equations of order
(8) with high frequency that a specific conditions are put in this research is differ from (Bateman
H.1985 , Boyce W.E., Di Prima R.C. 1977) . whom study a normal differential equation of order
one for trigonometric function . While ( Greenberg M.D.1994 and Struble R.A) deal with study of
differential equation of order two for vector periodic function during which they put a specific
conditions . While in this research we work studying a differential of order (n) for any two vector
periodic function so by this work we consider this study is an important and expand study.

1- Basic Concept
Let m and p-natural number , and also n-even, n=2p ,and G, ,i=0123,....,p organic

domain in space R™ .We have to study problem 270 _1periodic solution for differential equations to
be formal n .
d"u du dPu
=foU,—c..i— 0t) +@P f (U 0t) ..o (1)
dt" dt dtP

Where @ -big parameter .We will be presupposed the following :

1.Vector functions fj(€,7)defined in the set Qy ={e, 7,6 € Gy x G| x.....x Gp,z' € R} u vector

functions f;(u, 7) defined in the set € ={u,7,u € Gy, 7 € R}, have meaning in R™.
2. Vector functions f,(e,z)and f,(u,7)have continuously differentiable for any order with respect to
e and u respectively .

2-
Asymptotic expansion solution equation (1) will be sought in the form

ua,(t):Za)‘juj +Za)‘jvj(a)t) .................................... )
j=0 j=p

where v, (7) - 2z periodic vector functions have meaning in R™. u;-vector inR™ and
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1 2r
<v, >:§J.V(r)dr=0

p

u u
We substitute equation (1) in place of u,a, ..... ,d—p expression (2) and we develop nonlinear
t

fo and fl in Taylor series , as a result we have the following equation :

0 8“ p afO (uOlOl ---- 101 pp ’T) 00 . 0
50970020 S, Srh
= T Oy j=1 j=p
8pvp
afo (U0,0, """ D! p 12-) 0 an apV
T Za)‘J” L+ 15(Ug.0,..... T)ZC()_Hp L+
08 i=p

afl(u’r)[ia)‘juj+iafjvj] 1'8 fl(UO,T)[Z -y, +Za) JV] +.

ou o 0
...(3)
Where
1 8 fl(UO,T) - j
> [Z u; +Za) vil* =
a2f1(u0,f) -] TS S
Z[ JuLdu. Yo iuy, + Yo iv, Iy 0y, + Yo v, ]
ks 1 k j=1 i=p j=1 j=p
Equations coefficient with positive degree keep in mind:
o"v
P - B = £ (U 7)o (4)
T
o"v
a)p_l :?F:-l: fl(uO’T)ul’ ........................................... &)
P2 5nvp+2 _ af1(“0’7) +382 fl(Uo’T)u 2 ©)
. aTn au 2|—8u2 (R EEE R PP PR PP PP PR
0V _ Of(Ug.7) 182f1(u0,r) S )+ 1 0" hi(Uo.7) o
or" ou -1 2! i+j=p-1 (p-1! ouP? !
i,j>1
...... (7)
Where
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14 fl(uo,r) 021, (Ug,7)
2| Z( ) 2| Z[ ou a u, Z(u|s JZ

i+j=p-1 s, /=1 i+j=p-1
i,j>1 i,j>1
And
1 0" MUy, 7)  pa L P, (ug, 7)
(p-1! ouP? W= ou; Ou; .. Au; (Urjy Uy - My )
p - u il,iz,...jp_]_:l I1 Ip** 'p—l
The equation (4) , where u, be considered parameter , it is well known have unique satisfying
2r
- 1 : .
condition <V, (7) >= o jv(s)ds = 0. We produce this solution in the from
/4
0
Vp(7) = @p(Ug, 7)o (8)
Analogous we have the solution equations (5)- (7) with zero mean :
oo, (Ugy,7)
VS(Z‘)Z%US_p+F S=p+1,....ntl o 9)

Where F,-expression depending on u;,1<i<s— p—1.Now we equate in (3) coefficient expansion

with °
0"V, oPv of (u
L= f,(uq,0,.....0, p,r)+M(up+vp) ............................ (10)
or" orP ou
If we substitute expression v, in equation (10) and from average , we have the equation:
oYy o (U,7) of,(u, 7
d(U) = < fo(Ug,0,.....0, T) + i{ )‘Pp(u,v) ........................... (11)
orP ou

We will presuppose, the equation (11) has stationary solution u = u, ,that mean ,for vector function
®(u) this equation is correct

(D(UO) == O .................................................... (12)
Where ®(u,) -invertible matrix .Here
oPY (un,7 oPY (un,7
ofy (Ug,0, ... p,p(o), ) &fy(Up,0,..... p,p(O),r p+1
' ot orP 0" g (U, 7)
D'(up) = +
o€, oep, orPou
af:l_(uolz-) alep(uO’V) 1 4 82 fl(UO,Z')
au ou 2!%1[ audu, o) (13)

Equation coefficient at o , have to equation

P, (ug, P (uy,
afO(u01O|OI""O’[)(OZ-)17) afO(UO,O,O,O,M
avn+1 _ orP Uy + r

or" oey Gep_l 7Pt
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of (U 0.0 D 5\p\Pp(UOlr) )
+ 0 01V Yy az_p 1T apvp+1+@fl(uO,T)(u +V )+82f1(uO,T)( )_
aep 52’p ou p+1 p+1 1 p
of , (ugy, 7)
p\-0’
Apa(Ug+7)+———Upi, i, (14)
ou
Here

0 fl(uo,r) 0, 521, (Ug,7)
(Uyvp)= D ———(u, vy, ).
e s%l aukéus s P
If we apply the equation (14) operation average with regard (9) we obtain:

oPY_ (uy, 7 oPY, (uy, 7
0y (Up,0,0,...0, 02 l0rT) afo(uo,o,o,....O,p(O),r)ap—h{,
orP Uy + orP P
860 8ep_1 af p_l
of (Un,0,0 Daqup(uo’r)
O(UOl VRIS v 8Z-p ’T)ap+1(//p(uO,T) - 8f1(uo,z')5 l//p(UO,Z') .
e, orPou . ou ou !
82 fl(u01z-) -0
+ Tl//p(uo,f) Uy =
0P, (u,,7
of, (U0, ... O,'O(O),r) p-1
@'(Ug)uy = — oz i (15)
0/ o8,y P
By virtue equation (9) , the solution problem (14) have the meaning :
oy (U, 7)
Voua (7) = ——Up g+ 271 (UgsT) oo (16)
dn?(p+1

< Xpa>= 0 and = Ap+1(u0,z') , Where y,_1-expression, depending on u s and

Vss at0<s; <land p<s, < p+1. From (15) we have define u,. From (9) we will find

Vp+1 :
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of (U0 0,7 FolUo:?) )

Oy p(Ug,7) pqf TONOT R D gy
Vpua(r) = 220/ (ug)] o7 -
p_]_ an

(17)

The equations from coefficients V j»J=n bearinmind:

oPW (u..7 oPW, (Ug,
o o000, 20D oy g g 00,00 el
a)—2: n+2 _ ot U, +— ot u12 +

or" oeg 2! oed

af 8p\Pp (Uo,l') af aple (UO,T)
O(UO’O’O’““D’T,T) ap—zvp . O(UOloioi""QlTir) ap_lvp+l
de, orP? o,y orP™
5p‘P (UO,T)
&% (Ug,0,0,...0,— =217,
0( 0 0 arp T) apr+2 N afl(UO’T)

8ep orP ou

+

C o) ) s

(Upip +Vpyo) +

—8 f(la(ugo,r)( 1VP)

of, (U, 7)
=Ap.2(Ug +T)+%Up+2 -

ap\P Ug, 7T ap‘P Un, 7

n afo(UO,O,O,....D,p(O),T) azfo(uo,o,o,m_p’p(o)’r)
3.0 Vpu3 orP o 1
w7 - U+ 2 bu, 2 L
o %o &g 3l

0P, (U,,7) 0", (u,,7) 0", (Uy,7) .

3 p
0*15(U0.00,..0 2 ,r)u3 ) 0y (Up.0.0,...0,— 2 027) o ) o, (Up,0,0,.....0,
1

oe; oe

Y\Y
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oty (U 7)

= Ap+3(uo +7)+ Y

p+3 -

We show that description it is possible find any coefficients expansion (2) . presuppose , that

2

m+n=j

we Know Vi, Vi 1yeeeeeee. Yt j-1and Ug,Ug,........ Ui -
We cant find V,,_jand u; . we have equation :
oPW (U, oPW (U,
oMy afo(uo,o,o,....p,‘m,r) azfo(uo,o,o,....p,‘m,r)
C()_j: n+J = ozP u - +l orP
or" oeg 2 oe
+...+
¥, (Ug, 7 Wy (Ug,7
01 £,(Ug,0,0,....0, p(Uo ), ) i 0fy(Ug,0,0,....0, p(Uo ),r oP-sy
l _ 7P UJ+Z orP p+j-s
J! 863 ' s=0 aep—s orP®
of, (U, 7) 02 f,(Ug, 7) 1 "M (ug. ),
u (Upsj Vp+j)+—2(UjVP)+...+(j+1)! PWE (ulvp) —
oPY (uy, 7 - oPW . (un, 7
&y (U,0,0,....0, lor?) alfo(uo,o,o,....p,p(o),f)
- ozP o X ot u —
oe, : j! oe] '
aplP (UO,T)
. 6y (Uy,0,0,....0, i ) Ap-
_ ZJ: oo orP 0" SV|0+J'—S _ 5f1(u0,r)v N\
5=0 0 p_s or P ou o
aj+lf ’ .
(A0 hlod) gy
(G+D!  aul*
(18)
For V4 j we get equation :
oy p(Ug, 7)
Vn+j(T)=p—Uj+)(j(Uo,T) ..................................... (19)

Where y;-expression, dependingon U and V, at 0<r < j-land p<r, <n+ j-1. Coefficient

u;, j =1 are solution linear problem :
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p p\{’
ot uj +— 5 or Z(umun)
Oeg 21 el <
. OPY _(Un,7 oPY (U7
aj fo (UO’O’O""'D’ p( 0 ) y ] a-I:O (UOIOlO! Dl p( 0 ) 12-) P—S
1 _ o7P DRSS arP 0P v
Jl aed ' s=0 Gep_s 6TF

ou ou? oul*t

<afl(u0,z-) VP+j>+ <82 f,(Ug, 7) 51//p(u0,r)>uj . 1 <6J+1 f1(Ug, 7) (Ulep)> ~0

(From here , It is necessary equation) .

Where M -expression as type that y;. We consider question about decidability constructed
problems. Average problem (12) by condition has solution U, . substituting it in expression (8) we

find V, (7). After that definable uniquely solution U, linear problems (20) with j=1 and by formula

(9) at s=p+1 we can find V p+1 and etc.
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