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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, f, 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 27zw_1periodic solution for differential
equations to be formal n .

d"u du P

= fo(u,—,..... ,—,a)t)+a)pf1(u,a)t) ........................... (1)
dt" dt tP

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

1.Vector functions fj(€,7)defined in the set Qy ={e,7,e6 € Gy xG; x....xG

vector functions f; (U, 7) defined in the set Q; ={u, 7,u € Gy, 7 € R}, have meaningin R™.
2. Vector functions f,(e,z)and f,(u, ) have continuously differentiable for any order with respect
to e and u respectively .
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2- Asymptotic expansion solution equation (1) will be sought in the form

Ua)(t)IZa)_JUJ +ZCC)_JVJ(COt) .................................... (2)

j=0 i=p

where v, (7) - 2z periodic vector functions have meaning in R™. u;-vector inR™ and
2

<v, >_—jv(f)dz 0

p

u d*u
We substitute equation (1) in place of U’E’ ..... ,d—p expression (2) and we develop nonlinear
t

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

oPv,,

0 n pV afO(uO’()l ----- Ds p lT) 0
Yo N —L = 1£(up,0,.....0, pp,r + - z Yo luj+ D o vy |+
i=p T € i1

Py

P
afo(u0,0, ..... O, Tp ,T)i _J+1an J f ( O )Z J+papv
+...+ 0 UO, yeraes T @ +...+
o j=p

oP{f, (U, 7)+

oty (u, r)[z Sy, +Za) v ]+ 1a fl(uo,r)[z -y, +Zw V7% R, S

ou i
....... 3)
Where
> [Z u +Za) v, ] =
52f1(uo Dy o) TS SR
Z[ T D o ujk+Zw vjk][Zw ujs+_zm vi 1l
k s=1 k J=1 J=p J:l j=p
Equations coefficient with positive degree keep in mind:
JCATIR. @)
. =1 UO,T, ...............................................
or"
, 0V
P = Uy, DUy, (5)
ot
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n
p-2 . 0 Vp+2 afl(UOaT)u +iaz fl(uo’T)u 2 6
: = 2 T a2 UL (6)
or ou 2l au
o"v of, (Ug, 02 f,(uy, L A (T _
L 1(0T)Up_1+1 1(20 7) S ;) +ot 1 1(10 7)), Pt
or ou 21 ou i+ jop-1 (p-1! ouP-
i,j>1
...... (7
Where
18 fl(uO,T) 8 fl(UO,T)
2| Z( Z[ P 6 Z( is J€
: i+j=p-1 sfl u €|+1p1
i,j>1 i,j>1
And
1 "M (ug,7) pa n oP 1, (U, 7)
(p-!  ouP TN TR e Tt
p : u igig,...ip_g=1ig Mg Clip 4
The equation (4) , where u, be considered parameter , it is well known have unique satisfying
27
1
condition <V, (7) >= o J.V(S)ds = 0. We produce this solution in the from
T
0
Vp(7) = @p(UgsT) o (8)
Analogous we have the solution equations (5)- (7) with zero mean :
op,(Uqy, T
v, (7) :Mu Py st 9)

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

expansion with @°

an 0PV of1 (g, 7)

p
P —fo(u0 ..... 0, 7P \T) + oY (Up +Vp) i, (10

If we substitute expression v in equation (10) and from average , we have the equation:

oPv (U 7) of,(u,z
D) = FolUp 0, L5 0) 4 Mqlp(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
DUY) =0 (12)

Where ®(u,) -invertible matrix .Here
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oPW  (ug,7 oPW  (ug,7
8f0(uo,0, ..... O,p(O),T) afo(u0,0, ..... O,p(O),T) p+1
' or orP 0 \Pp(uo’f)
D'(ug) = +
&g e, orPou
afu,raT(u,V)ln 2f,(ug, 7
1 (U, 7) 2 Z[ 1(Up, 7) (UgsZ) ) weoeemeceemei e (13)
ou ou 2'Ik “ 6 iOU|

Equation coefficient at ot , have to equation

Gp‘{’ (Uo,T) 8p\P (UO,T)
af u 10!01""plp—!1’- af u ’0101'-"D’p—1r -

gy _ (0 oz’ )u . ol orr D",
or" 0e, ! 08y arPt

oY (ug,7)

p\~0-
afO(UO!Orol"--)O’ an T apvp+l 8f1(UO,T) aZfl(uo’T) B
+ P - + U (Upsg +Vp) +——5 (V) =
p
of (Ug,7)
p\-0

Ap+1(Uo +T)+Tup+1 L e (14)

Here

0% f,(Uy, 7) 0% f,(uy,7)
— ()= Z UV, ).
ou sk Ougdug
If we apply the equation (14) operation average with regard (9) we obtain:

oPY _(un,7 oPY_(un,7

afo(uo,o,o,....p,p(O),f) afO(UO,O,O,....O,W,T)ap—l
orP orP Py
u; + ~

oey o€y orP

af 00 D 8pr(UO,T)

O(uOs 1 Vyeann M,y az_p ,T)ap-'—lv/p(uO,T) - afl(uo,r)é l//p(UO,Z') ’
e, orPou ! ou ou !
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+<az f,(Ug, 7)

ou’

0 p‘Pp (uO ’ T)

Yo (UO'T)>U1 =0

afo(u0,0, ..... O, 82_[) ,T) ap—].\Pp
D' (ug)uy = — i T T Teee (15)
aep_l a’z’p_
By virtue equation (9) , the solution problem (14) have the meaning :
oy (U, 7)
Voot (7) = ——"Up 0+ ZpsaUouT) oo (16)
dn)(p+1
< Xpn >=0and g = Ap+1(UO,T) , Where . q-expression , depending on Usl and
T
VSs at0<s <land p<s, < p+1.From (15) we have define u,. From (9) we will find
Vp+l 1
0", (Ug,7)
p\~0:
Vpi(7) = _p(o7) (@' (ug)[™ ol 0. A
p+1 0 aep_l az_p_l (
17)
The equations from coefficients V j»J=n bearinmind:
oPW¥ (uy,7 o"Y, (ug,7
; afo(uo,O,O,....D,p(O),r) 02 14(Uy,0,0,....0, p (o ),
2.0 Vi orP 1 P
oP¥_ (Ug,7) oP¥, (Ug,7)
o Fplth7) o o 7)
afo(uOVOioi""p1 8»Z-p 12-) ap_zvp N afO(u010101"--pa az_p T ap—lvp+1 .
8ep_2 a’l'p_z 6ep_1 an_l
apLP (UO,T)
0fy(Ug,0,0,...0,— = =" 7
oo 00,07 7 D oy, L) )
aep 5Z'p ou p+2 P+2 2 2VP
% f,(uy, 7
Chlon) 2y, )

ou

181



Journal of Kerbala University , VVol. 6 No.2 Scientific. 2008

a1::|.(anz-)
EAp+2(uO +7)+—Up+2 .
ou
o 8f0(u0,0,0,....p,p(0),7) 02 fo(uo,o,o,____p,P(O), |
-3, \Y an arp :
ZhE = Uz + 5 Uyl + -
8‘[ aeo aeo :
ap\P , ap\{f , aply ’
53fo(uo,070,----,0,$’§:m,f) , 8fo(u0,0,0,....,0,a"f:m,r)ap-svp afo(uo,o,o,....,o,gr(l:or),r)
Oeg wr oe, , orP® " o€, ,
0P, (Ug,7) oPY (Ug,7)
Z o p\oets Z o p\oets
LT . ofy(Uo,0.,0,....0, " ,7) "W, ., ) ofo(Uo,0,0,....0, T apy,
orP~? oep_1 orPt o, or!
of , (Ug, 7) % f, (Ug,7) > f,(ug,7) 04 f. (U, T
p —(u p+3 T Vp+3) + gu—z(u?’VP) + ZT(uluzvp) + #(vap)

ou

oty (U, 7)

= Ap+3(uO +7)+ p+3 -

We show that description it is possible find any coefficients expansion (2) . presuppose ,
that we know Vi,V q,eeeee. Yt j-1and Ug,Uy,........ Wit -

We cant find V,,_jand u; . we have equation :

8p‘Pp(u0,r) .

oPY_(uy,
H ) 182f0(uO,0,0,....p,p(Or) T

anv afo (U0,0,0,....D,

ou

-j. n+j orP orP
w ' = u:; +— (
or" o€ b2 oes mz
+oF
_ oPW¥ (uy, 7 oPW¥, (ug, 7
18’f0(u0,0,0,....0,p(0),r) | Oho(up00,...0,° o) oSy
2+ _or” u +> ozP Pri=s 4
j! 666 ' s=0 8ep_s orP™
of (Ug, 7 0% f,(Ug, 7 1 0, (uy,7),
M(Upﬂ- +vp+j)+%(ujvp)+...+ 1(Yo )(uljvp)—

(i+D!  ou't
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ap\Pp(UO,T) ; ﬁp‘Pp(UO,T) T)

o, (Uy,0,0,....0, ) 01 f,(uy,0,0,....0,
2 ozP g L o __o7P uj -
e, ‘ j! oe}
of ( 0.0 0 p\Pp(uOvT)
u 1My ’ ' -
Sy ocP VO Ve \ o 0)
= oe os or p-s ou P+ ]
i+l ¢ .
(22 Nhlod) gy
G+t eult
(18)
For Vn+j we get equation :
oy (U, 7)
Voo j (7) = =05+ 2 (U0sT) oo (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 :

0 ple (uO ’ T)

2 oPW, (Ug,7)
&fy (Ug,0,0,....0, ) L | 9 f6(1,00.....0,—— =0 )
ot uj+= 5 ks D (Uguy) )+
aeO 2! 8eO m+n=j
_ oPY_(uy,7 oPY_(ug,7
0 f4(uy,0,0,....0, p (o ),z') i 0fy(Uy,0,0,....0, » (o ),r) p—s
1 orP j orP 0
= : uj ) +.+ Z
J! oe) s=0 p_s 0

of, (Ug, 7 0% f,(Ug, 7 1 /oy, 7),
<%vmj>+<$6t//p(%,r)>uj+...+ _ < 1j(+1° )(Ulep)>—0

(From here , It is necessary equation) .

D'(U)Uj =M. (20)
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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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