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ABSTRACT:
The main aim of this research is to find the complete solution of some kinds of linear
partial differential equations of third order with constant coefficients which have the
general form

AZ,+BZyyy+CZ ey DZiyy+EZuHFZy+ G Zy #HZ,+12,+1Z=0
By using the assumption

Z(x,y)= eju(x)dx+jv(y)dy

This assumption will transform the above equation to the non-linear second order
ordinary differential equation with two independent functions which have the
general form .

Note :- we used u instead of u(x) also v instead of v(y).

A(u”+3uu’+u3)+ B(v”+3w’+v3)+C(vu’+vu2)+ D(uv’+uv2)+
E(u’+u2)+ F(v’+v2)+Guv+ Hu+Iv+J=0.

keywords: linear third order P.D.Es, independent functions, non-linear second order

ordinary differential equation
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A(u”+3uu’+u3) + B(v”+3w’+v3) +C(vu'+vu2) + D(uv'+uv2)

+E(u’+u2)+F(v'+v2)+Guv+ Hu+Iv+J =0.
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1- INTRODUCTION
Many of researches tried to find new methods for solving (P.D.Es).
The researcher Kudaer [5],2006 studied the linear second order (O.D.Es) ,which have

the form  y"+P(X) y'+Q(X) y=0
[Z(x) dx

and used the assumption Yy(X)=e to find the general solution of it , and

the solution depends on the forms of P(x)and Q(X) .
The researcher Abd Al-Sada [1], 2006 studied the linear second order (P.D.ES)
with constant coefficients and which have the form
AZ,+BZy+CZ,y, + DZ+EZ,+FZ=0 .
Where A, B, C, D, E and F are arbitrary constants , and used

u(x) dx +([v(y)d
the assumption  Z (X, y)=eI () Jviy) dy to find the complete solution of

it, and the solution dependeds on the valuesof A,B,C,D,EandF .
The researcher Hani [3],2008, studied the linear second order (P.D.Es) ,which
have three independent variables , and it [] s general form
AZ+BZyy+CZy +DZy+EZ +FZy +GZ+HZ,+1Z+IZ=0
Where A,B,C,....I and J are arbitrary constants , and used the assumption

7(x,y,t) = o] U V(Y)dy+{w(B)dt

to find the complete solution of it . The solution depended on the values of

AB,C,....Iland J.
The researcher Hanon [4] , 2009, studied the linear second order (P.D.ESs) , with

variable coefficients which had the form
AX,Y)ZuctB(X,Y) Zxy+C(X,Y) Zyy+ D(X,y)Zx +E(X,y)Zy +F(x,y)Z=0

Where some of A(X,y),B(x,y),C(x,y),D (x,y),E(X,y) and F(X,y) ,
are functions of x or yor both x and y . To solve this kind of equations , she used
the assumptions

u(x) dx+ [YO) 4
Z(x,y)=ej X e+ [vy) dy , Z(x,y)=eIU(X) x+ y and
u(x) v(y)

Z(x,y):ej o dX+ Y dy

These assumptions give the complete solution of the above equation and the
solution depends on the forms of A(X,y),B(x,y),C(x,y),D(x,y), E(x,y) and F(x,y) .
Finally , the researcher Mohsin [6] , 2010 , studied the nonlinear second order
(P.D.Es) ,of homogeneous degree which have the general form

A Y, Z,Zy, 2y, Zyx Zyy Zyy Pxx + B Y, 2,2, 2y Zyx, Zyy Zyy Py +
Cl Y. 2,25, 2y, Zyx Zyy s Zyy oy + DX, .2, 24,2y Zyx s Zy Zyy 2 +

EX,Y.2,Zx, 2y, Zyx Zyy Zyy Ry + FX V. 2,24, Zy Zx 2y Zyy 2 =0
Where A,B,C,D,E and F are linear functions of dependent variable Z and partial

derivatives of dependent variable with respect to the independent variables x andy,
by using the following assumptions

20 y) OBV 14+ u(y)dy
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u(x)dx+ Mdy U(X) gy Mdy
Z(x,y):eJ I y and Z(x,y):eI X / y :
to find the complete solutions of the above kind of equations

In our work we search functions u(x)and v(y) , such that the assumption

u(x)dx+{v(y)d
Z(X,Y) :eI ()bt fv(y)dy , gives the complete solutions of linear third order

partial differential equations, which have the general form given by
AZyux+BZyyy+CZyy+DZyyy+EZ+FZyy+GZy+HZ,+1Z,+IZ=0
and it depends on the values of A,...,I and J
This assumption transforms the above (P.D.Es) to the nonlinear second order ordinary
differential equation with two independent functions u(x) and v(y) .
2- Solving Special Types of the Linear Third Order Partial Differential
Equations with Constant Coefficients :
The general form of these equations are given by:
AZ,+BZyyy+CZxy+ DZyy+EZyuHF Z + G Zy +HZ,+1Z,+1Z=0
To obtaine the complete solution of these equations we classify the above equation
to the following cases :
Case (1) :
CZyyt+ EZytFZyy+GZy~0 (1.e. A=B=D=H= ... =]J=0) s.t. C,E,F and G are not
identically zero .
Case (2) :
BZ,yy+DZyy+ EZ+FZyy+GZy=0 (i.e. A=C=H= ... =J=0)s.t. B,D,E,F and G
are not identically zero .
Case (3) :
DZyy+ HZ+1Z+JZ=0 . (i.e. A=B=C= ... =G=0 ) s.t. D,H,l and J are not
identically zero .
Case (4):
AZyx +DZyytHZ+1Z+]7=0 .(1.e. B=C= ... =G=0 ) s.t. A,D,H,I and J are
not identically zero .
Case (5):
CZyyt+ EZy+FZy+GZyy, +HZ+IZy+JZ=0 ( i.e. A=B=0 ) s.t. C,D,
E,F,G,H,I and J are not identically zero .
Case (6):
AZy+CZuxy+DZyy+ EZ+FZy+GZyy + HZHIZ+JZ =0 ( ie. B=0 ) sit.
A,C,D,E,F,G,H,I and J are not identically zero .

3. Description of the suggested method :

Let us consider the linear third order partial differential equations which have the
general form
AZyxxtBZyyy+CZyytDZyy+EZ+FZyy+CZyy+HZ,+1Z,+1Z=0 .. (1)
In order to find the complete solution of equation (1) , we search two independent
functions u(x) and v(y) , such that the assumption

Z(x,y) = eju(x)dx+jv(y)dy , O

given the complete solution of it, this assumption will transform equation (1) to non-
linear second order ordinary differential equation. By finding Zy, Zxx, Zxxx, Zxy,» Zxxy,
Zyyy, Zy, Zyy and Zyyy, from the equation (2), we get
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Zy =u(x) eju(x) dx + [v(y) dy

Zyx :[U'(X)+U2(X)]eju(x) dx + v(y) dy

Zy —v(y) eju(x) dx + [v(y) dy

Zyy = (y) +v2 (el F OV

Z 0y =U(X) V(y) ol U(x) dx +[v(y) dy

Z o = [U"(X) + 3u()U'(x) + u3 ()] /U VD V(Y)Y

Zyey = V() U'(0) +uZ ()] u(x)dx-+fv(y)dy

Zyyy =[U0(y) +v2(y) el ODHVYIdY

Z pyy =[V'(Y) + 30y (y) +v3 (y)] UIHVY,

and by substituting Z ,Zy, Zx , Zxx, Zxy » Zxxy + Zxyy » Zy, Zyy @nd  Zyyy into the equation
(1), we get
{A(u"+3uu’ + u3) + B(V” +3w'+v3) +C(w’ +vu2) +D(uv' + uv2) +

E(u'+u2)+ F(v'+v2)+Guv+ Hu+Iv+J}, JuGjdx-+fv(y)dy =0

Since

eju(x)dXﬂV(Y)dy 20 .50,

AQU"(X) +3u(u’(x) + U (X)) + B (y) + 3v(yV'(y) +v3 () +
CV(y)U'(X) +V(y)u? (X)) + DUV (y) +u(v2 (y)) + EQU'(x) +
U2 (X)) + F(V'(Y) +V2 () + GUOOV(Y) + Hu(x) + Iv(y) + J =0...(3)

Equation(3)is non-linear second order ordinary differential equation and contains two
independent functions u(x) and v(y) .

4. The Complete Solution of the Linear P.D.Es of third order :

To find the complete solution of the linear partial differential equation of
third order with constant coefficients we go back to the previous cases on the
beginning of this paper :-

Case (1) ):- If A=B=D=H= ... =J=0 ,s0, the P.D.E is given by :-
CZuy+ EZ+FZy+GZ,,=0 , then the equation(3) becomes

130



Journal of College of Education for Pure Sciences Vol. 4 No.1

C(vu’+vu2) + E(u’+u2) + F(v’+v2)+Guv= 0
And the complete solution is given by :-

2 2 2
Ix—GA+CA“ Ei4 .GA+CA
Z(xy) =™ 2F Y cosy = - (PE =) Py +

i)

)2y]

2 2
; Sin\/E/I (G/1+Ci

; d1: A3 COS f1 , dz—Ag sin f1

2 2
¢ EAZ, (GA+CA%y2
F 2F

Where d,d, and A are arbitrary constants

/IX_GA+C12y
i) Z(x,y)=Aq(y—Cy)e Ay
¢ EA% _(GA+Ci%y2
F 2F
Where Az and A are arbitrary constants .

I
@

Proof : Since

C(w’ +vu2) +E@U’+ u2) + F (V' +v2) +Guv=0
Here also we cann’t separate the variables in this equation , so we suppose that u= A
where A is an arbitrary constant, then the last equation becomes

2 2
E
C/”t2v+E2b2+Fv’+Fv2+Gﬂ.v:0:>v’+v2+G}L+C/1 V+ A =0
F F
2 2
EA A
i) If ;t(G/lJrC )2 , We get :
F 2F
dv s EA2 GA+CA%
> +dy=0 ; I1 = —( )
CA°“+GA,2 .2 F 2F
v+— 17+
2F
V+C/12+Gi ,
Iltan_l[+]=cl—y =v=I tan(fl—l )—C/I—IJ:FG/1 ; f1=11¢4,50,
1 1
Cﬂ,z GA CA2+GA
_ + B +
Z(x,y) = jﬂdxﬂ(l tan(f I y) =52y _ /1x+ln|cos(f1 Ily)| oF y+g
C/12+G/1
AX—
= Z(x,y) = Ay cos(f, —;¥)e 2F Y Ay =eY

And the complete solution is given by :-
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2 2 2
Jx—CGA+CA EJ° GA+CA
Z(X,¥)=¢ 2F y[dlcos —( oF )2y+

i)

2 2
. |EA GA+CA% 2
d sm\/ -
) (2]
; d1: Aj COS f1 , d2:A3 sin fl
Where d;,d, and A are arbitrary constants

Domain:-oo<x<ow ,-0<y<o

2 2 2
GA+CA
i) If E4 :(G/%LC/1 )2 ,we get: v(y)= 1 o4
F 2F y-¢,  2F
1 _GA+CA214,_ ix+Iny—c|-GA+CA2y. g
Z(x, y)=eMdX+J[y—cl £ 1v=e TF
And the complete solution is given by :-
GA+CA2
AX—2LT =0 g
Z( ) =Ayy—c)e 2F 5 Ag=g

Where Az and A are arbitrary constants
Domain: -co<x<ow ,-w<y<o

, therefore

Example : To solve the P.D.E :

1 1
3Zxxy +ZZXX +ZZW —4ZXy =0 , here C=3,E=2,F=Z,G=—4
2

2
E
Since A # (Gﬂ’ +Ca )2 , then by using the formula ( as in case-1- i)

F 2F
We get the complete solution which is form

_ 2
Z(x, y) = ¢ BAF0A)Y [d, cos V3624 + 9613 +5642 y + d, sin V3622 49643 +5642 y]

Where d; , d, and A are arbitrary constants

Case (2) ):- If A=C=H= ... =J=0,s0, the P.D.E is given by :-
BZyy+DZyy+ EZy+FZy,+GZ,=0, then the equation(3) becomes

B(v"+3w'+v3) + D(uv'+uv2)+ E(u’+u2) + F(v'+v2) +Guv=0
And the complete solution is given by :-

z(xy)=¢7 g ~(

2
ay-CA*DAT, B +FA°  GA+DA% 5
[d1 oS )X+
E 2F

x]

—(
E 2E
; d1= Aj COS f1 , d2:A3 sin f1
BAS + FA2  GA+DA2 )2

If #(
E 2E

)
_ \/BAB+F22 GA+DA% 5
d2 sin )
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Where dj;,d; and A are arbitrary constants

GA+DA2
y Ay—SATDAZ
i) Z(x,y)=Ag(x-¢))e Y= ; A3=eg
¢ BE+F2 _(GA Diz)z
E 2E '

Where Azand A are arbitrary constants .
Proof : Since

B(v"+3w'+v3) + D(uv’+uv2)+ E(u’+u2) + F(v'+v2) +Guv=0

Here also we cann’t separate the variables in this equation ,so we suppose that v= A
where A is an arbitrary constant, then the last equation becomes

2 2 .3
BA
B3+ DA2u+ FA2 + EU'+ Eu2 +Gau=0= ' 4u2 4 SATDA FAFBA
E E
2 3 2
) if T EBE L GAEDAN2 e get
E 2E
Gi+D4 2 _FA°+B2% GA+DA%2
u=>b tanf—bx_—;f:bc’b w
1 ( 1 ) oF 1=01C1 £ ( SE )
G/1+Dl GA+DA2
Z(x,y) = J(bltan(f —by )=o) dx+ [ Ady Ay+ln|cos(f ~by Xl BATDA XY
y— G/1+D/12 .
Z(x,y) = Agcos(f, —byx)e oF Ay=e

And the complete solution is given by :-

2
y-CA+ DA, B3 +FA2  GA+DA2
[d cos )

BB +F2® Gi+DA
d2 sin —( )< X]
E 2E
; d1: A3 COos f1 , d2:A3 sin fl
Where d;,d, and A are arbitrary constants
Domain: -co<x<ow ,-w<y<ow

2 3 2 2
i) If FA” +BA =(GA+D/1 )2 ,We get:u= 1 _GA+D4 , therefore
E 2E X—Cq 2E

GA+DA2 _ Ay+In|x— |—Mx+g
Z(x,y)—”dy”[ T 1oE

And the complete solution is given by :-
GA+DA?
Ay—2LI =4y
Z(x,y):As(x—cl)e y 2E X A3=eg

Where Asand A are arbitrary constants
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Domain:-oo<x<ow ,-00<y<owo

Example : To solve the P.D.E :

1 1
Zyyy +EZXW—§ZXX—4ZW +22Xy:0 , here
1 1
B=1D=—,E=——F=-4G=2
2 3

2 3 2
Since FA< +BA i(Gﬂ+ DA )2
E 2E

We get the complete solution which is form

, then by using the formula ( as in case-2- i)

3.2
Z(x,y) =W +GA+ZA)Xd, cos \/3@2 ~128 —%,14 x+d, sin \/3/12 _1273 —%/14 X]
Where d; , d, and A are arbitrary constants

Case (3): If A=B=C=... =G=0, so the P.D.E is given by :
DZyy+ HZ+1Z,+JZ=0 , then the equation (3) becomes

Du(x)Vv'(y) + u(x)v2 (y)+Hu(x)+Iv(y)+J =0
And the complete solution is given by

_)“ZX_;I H J —
Z(4y)=e zmzy[ollcos\/___z_(_2)2y+
i) D pic 2pa
. H J —1 2
d,sin [————-(——=)°Y]
2 \/D DA% 2DA?
; d1= Az cos f1, d,=As sin f;
If A_ J2 = ( _IZ)Z,}L;&O
D pi¢ 2Da

Where di,d, and A are arbitrary constants

2y
i) Z(xy)=A3(y—¢))e X opa2Y Ay=e’

I 5= J2 =( _Iz
D pi¢ 2Dx
Where Az and A are arbitrary constants .

)2, 2%0

Proof : Since

DU’ +w2)+Hu+ v+ J =0=>u(DV'+ DvZ + H) + Iv+J =0
Here we can separable the variables [2], and we can write

u= _IV_Z‘] —_12 ,so,u:—lz,and
Dv'+Dv4 +H
Iv+J—(Dv'+Dv2+H)/12:0:>v'+v2—L2v—L2+E:o
DA pa¢ D
-1 H
:>V'+V2+—2v+__L2:0
DA D Dax
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i) If H_ ‘]27&( 2)2 A#0 ,weget:
D DA 2DA
—1 2 H J -1 2
v=Kk tan(f y) : f1=k1cq, K =—-— —( ) , SO,
1701 1 ops2 1 D pp? 2p?
32 _ 2 —k.v)—
Z(x, y):ej A dx+j(k1tan(fl kly e A x+|n|cos(f1 kly)l 2D/12y 9_,

—/12X—_7|
Z(x,y) = Az cos(f, —k;Y)e 20:2° Ay=e
And the complete solution is given by :-

J

—EZX—;I H
Z(x%Y)=¢ 2D/12y[d1008\/—— 5
D
DA
: di= Aj cos 1, dy=Asz sin fy , where dy,d; and A are arbitrary constants
Domain: -co<x <o ,-00<y<o
O H 1 1 — 1
i) If o =( )2 weget: V= - > . therefore

D12 2DA2 Y—C¢ 2Dx

2l A Ty A2l v

Z(x,y)=¢ 4 5p2 2042
And the complete solution is given by :-

_AZX_;Iy _ g
Z(X'Y)zAg(y_Cl)e 2D/12 ; A3:e
Where Az and A are arbitrary constants
Domain: -co<x<ow ,-w<y<owo.

Example : To solve the P.D.E :
—BZny —ZX +Zy —3Z=0,here D=3 H=-11=1,J=-3

H J
Since — - 5 * ( > )2,/1 # 0, then by using the formula ( as in case-3- i)

D pi* 2px
We get the complete solution which is form

2 1 4 n.2 4 onn2
Z(x,y) =e— A X- 5 Y[dlcos \/122 3647 -1 y+d25in \/12/1 3647 -1 vl
62 64° 64°

;A#0
Where d; , d, and A are arbitrary constants
Case (4) :- If B=C= ... =G=0 , so the P.D.E is given by

AZywx +DZyy+HZ,+1Z,+JZ=0 , then the equation (3) becomes
A(u”+3uu’+u3)+ D(uv’+uv2)+ Hu+Iv+J =0
And the complete solution is given by :-
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I 3
IX—ary \/A/I +HA+J I |2
Z(x,y)= 2DA’ [d, cos -
) (x¥)=¢ [dy D1 G Y
3
. ALY +HA+I )
+d, sin —
2 \/ DA o)™
; di1= Ag cos 1, d,=As sin f; , where d;,d, and A are arbitrary constants .
3
If AA +H/1+J¢( I )2’1;&0
DA 2DA
I
.. AX— 2
i) Z(xy)=Ag(y—¢y)e 2047 ; A3=eg
3
if AA +H/1+J:( | )2'/17&0
DA 2DA

Where Az and 4 are arbitrary constants .

Proof : since

A(u”+3uu’+u3)+D(uv’+uv2)+Hu+ Iv+J=0

Here we cann’t separate the variables in this equation , so we suppose that u=A
where A is an arbitrary constant, then the last equation becomes

3
A3 4 HA+I 4 v DAV + DAV =0 v v2 4 Ly AR
DA D2
3
i) If AL +H/1+J¢( I )2’/17&0 we get :
DA 2DA
3
2 ACHAE 1o

|
=r, tan(f, —r,y)——— ; fi=ricy, T,
ptan(ty =ny)=o5; et =g 2D

rv)_ Y I
A tan(fy—ny) G xrinieos(fy=ny)-557Y+9

Z(x,y)= 2D/1)dy e
AX

1
Z(x,y)=Agcos(f, —ry)e o4) Agzeg
And the complete solution is given by :-

I 3
IX—ay \/A/I +HA+J ()
Z(x,y)= 2DA° [d, cos -
(X ¥)=¢ [dy D1 O Y
3
. |[AAT +HA+J )
+d, sin —
\/ DA (2D/1) Y]

; d1: A3 COos f1 , d2:A3 sin f1
Where dy,d; and A are arbitrary constants
Domain: -0 <x<ow ,-00<y<owo

3
i) If AL +H/1+J:( ! )2,/1¢0,weget:v= t , therefore

DA 2D y-c;, 2DA

AX+In|y— cl|——y g

2(0,y) =l 20y g oD 2D2

And the complete solution is given by :-
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|
AX———
Z(xy)=Ay(y—c)e 2027 i Ay =]
Where Azand A are arbitrary constants
Domain: -0 <x<ow ,-0<y<o

Example : To solve the P.D.E :

1
8Zyxx +=Z, +Zx—Zy—Z=0 here A=3,D=1 H=1,1=-1,)=-1
2 XYy 2

3
Since AL HATI # ( ! )2 , then by using the formula ( as in case-4- i)
DA 2DA

We get the complete solution which is form
Voit 4242 ~21-1 Siny\/6z4+212—2/1—1

1
AX+—
Z(X%Y)=¢ ﬂy[dlcos l y+d2 2

y]

;A#0
Where d; , d, and A are arbitrary constants

Case (5) : - If A=B=D=0, so the P.D.E is given by :
CZuy +EZyx +FZyy +GZyy +HZ, +1Z, +JZ=0 , then the equation (3.3) becomes

C(vu'+vu2) + E(u'+u2) + F(v’+v2) +Guv+Hu+Iv+J =0
And the complete solution is given by :-

_CA24G A+l E42 L HA+J
Z(x,y)=eﬂx 2F y[dlcos\/ ML

2
CA” +GA+|
)2y

( 2F

i)

2
= (g )7V

; d1: A3 COos f1 , d2:A3 sin fl
EA% + HA+J i(czz +GA+12

F 2F '
Where dy,d; and A are arbitrary constants

2

3 ﬂX—Cﬂ“ +GA+I
i) Z(x,y)=Aq(y—c))e 2F Y ay=g]
EA% +HA+J (C/12 +GA+12

F 2F '
Where Azand A are arbitrary constants .

. \/E12+H1+J CA2 +GA+1
+d25|n —

If

If

Proof:Since

C(vu'+vu2) + E(u'+u2) + F(v’+v2) +Guv+Hu+Iv+J =0
Here also we cann’t separate the variables in this equation , so we suppose that u(x)=
A where A is an arbitrary constant, then the last equation becomes
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CA2V+EA2 + FV + Ev2 +GAV+ HA+ Iv+d =0

) CA2+GA+l_ EA2+HA+I

=V +V+ V+
F F

EA2 +HA+J ,CA2+GA+1.2
= ( )
oF
Ci2 +GA+I

v=t1tan(f1—t1y)—f ;

2 EA%+HA+] _(c/12+G,1+|)2
1 F 2F

Z(x,y) = edeﬂ (tltan( fl—tly)

0

i) If

, We get :

t

., S0,

CA2 +GA+1

2
/1X_C/1 +GA+1

= Z(X, y):A3cos(f1—t1y)e E
And the complete solution is given by :-

)y _ e/1x+ln|cos( fl—tly)I

f1:t1C1

CA2 +GA+1

F

Z(X,¥)=¢ 2F

2
CA“ +GA+|
)2y

Ix_CA24GA+1 EA2 ¢ HA+J
[d1 oS —(

2
= g )7V

; d1: A3 COos fl , d2:A3 sin f1
Domain:-oco<x<ow ,-0<y<owm
Where d;,d; and A are arbitrary constants

. \/E/12+H/1+J CA2 +GA+1
+d23|n —

2 2
i If EA® +HA+J Z(Cl +GA+ I)z- e get -
2F
2
V= 1 _CAT+GA+I , therefore
y—¢; 2F
1 _CA24+GA+1qqy_ AxtHinly—c,[-CA2+GA+ly g

Z(x,y) =eI A+ [y—cl ok W 1 2F

And the complete solution is given by :-

_CA24GA+]

Z(6Y) = Agly—c) g™

Where Aszand A are arbitrary constants
Domain: -oo<x<ow ,-00<y<owo .

2F y ; A3=eg

Note : If we suppose that V= A ,we get the complete solution by the same method .

Example : To solve the P.D.E :

C=1,E=1,F=-1,G=0,H=-1,1=-2,)=-2
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2 2
Since EA” +HA+J # (C;L ;S/H ! )2 , then by using the formula ( as in case-5-i
)
We get the complete solution which is form
2
=2y Varan-2* Na+ar-2
Z(X,Y)=¢ 5 [dycos—————y+d,sin————V]
2 2
Where d; , d, and A are arbitrary constants
Case (6) :
If B= 0 , S0, the P.D.E IS given by

AZyxtCZyxytDZyyy+ EZy+FZy+GZyy + HZ,+12,+JZ =0 ,
then the equation (3) becomes

A(u”+3uu'+u3)+C(vu’+vu2)+ D(uv'+uv2)+
E(u’+u2)+ F(v’+v2)+Guv+ Hu+Iv+J =0

And the complete solution is given by :-

i)

(c/12+c;1+|)2

CA2+G A+l 3. p.,2
ax-CAc+GA+L ALS +EA% +HA+ )
Z(x,y)= 2(DA+F d, cos -
x¥)=e™ 2DA+F) "ldy \/ DA+F 2(DA+F)

2
DA+F ( 2(DA+F) )7yl

d1:A3 COSfl,dzzAgsin fl
A3 +EA2 +HA+] c,12+(;/1+|)2/1 _F

. \/A,13+E/12+H/1+J CA2+GA+1
d25|n -

If z ( y -
DA+F 2(DA+F)
Where dy,d; and A are arbitrary constants .
_CA2+GA+l

i) 200y =Ag(y—c)e " 2DarF) Y 5 Ay =]

AB+EAZ +HA+] :(czz +GA+lyo , —F
DA+F 2(DA+F) ’ D
Where Azand A are arbitrary constants .

If

Proof : since

A(u”+3uu’+u3)+C(vu’+vu2)+ D(uv’+uv2)+

E(u'+u2)+ F(v’+v2)+Guv+ Hu+Ilv+J =0
Here we cann’t separate the variables in this equation , so we suppose that u(x)=A4
where A is an arbitrary constant, then the last equation becomes
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A3 +CA2V+ DAV + DAVZ + EA2 + BV + Ev2 +GAV+ HA+ v+ J =0

5 CA24+Ga+1 A +EAZ +HA+]
=SV +VT+ V+ =0
DA+F DA+F

A +EA2 +HA+d ,CA2 +GA+1 2

)i DA+F *maeE

, We get :

v=w, tan(f, —w. y)—M ; fi=w;c
1 Y DA+ F) ' S

WZ_AA3+E/12+H4+J_(CAZ+GA+|)2

1 DA+F 2(DA+ F)

7wy tan(f—wy)- M)dy xtInfoos (1, -wyy)l- _CA24GAtly, g

Z(x,y)= 2(DA+F) 2(DA+F)

ax_CA2+GA+l g
= Z(X, y):Agcos(fl—wly)e 2(DA+F) A3 =e

And the complete solution is given by :-

_CA2+GA+l 3. g2 2
200 y) = 2(DasF) Vg cos, | AEHEA HHATD | (CA 4G
DA+F 2(DA+F)

2
DA+F ~ 2(DA+F) )]

.\/A/13+E/12+H/1+J CA2+GA+I
+d, sin

; d1: A3 COS f1 , d2:A3 sin fl
Where dy,d; and A are arbitrary constants

Domain:-ow<x<ow ,-w<y<o.

i 1t Aﬂ,3+E/12+H2,+J_(C/12+G/1+I)2 we get : v L CA%+Ga+l
DA+F 2(DA+F) = ' y-¢;  2(DA+F)

, therefore

CA2+G A+ 4y Ax+IN|y—c |- wy +9
Z(x,y)=¢ MOIXﬂ[y —¢,” 2(DA+F) Jdy=e 1™ 2(DA+F)
And the complete solution is given by :-

CA24+GA+I

Z(x,y)=Ag(y—c)g " 2004+F) ) i Ay=¢?

Where Azand A are arbitrary constants

140



Journal of College of Education for Pure Sciences Vol. 4 No.1

Domain: -oo<x<ow ,-0<y<o.

Example : To solve the P.D.E :
Zyyx —2Z +Z +2Z +7Z -7 +ZZX—Zy—4Z=0,here
XXy Xyy XX Yy Xy

A=1C=-2D=1E=2F=1G=-1H=21=-1J]——4
A3 +EA% 4+ HA+] C/12+G/1+I)2

Since # ( , then by using the formula ( as in
DA+F 2(DA+F)
case-4- 1)
We get the complete solution which is form
2
Loy At ALy 1628 41122 ~102-17
42 +81+4
1628 +1142 —102-17
d,siny 5 y; A =-1
427 +81+4

Where d; , d, and A are arbitrary constants
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