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ABSTRACT

This research presents the use of a new extension assumption for
finding the complete (c.s) and general(g.s) solution of partial
differential equation which have the general form

2
Uyy_ﬂ (UXX+ urf) = H(X; L, 'Y)
where IBZ arbitrary constant and H(xz¢ y) is function of x¢ y .

INTRODUCTION

Dalembert transformation is one of the assumptions which is known
to solve the wave equation in one dimension without out force with
boundary condition and without initial condition which has the
general form

Uu.= CZ U -
In this paper, it is found that the extension for Dalembert
assumption of three variables x y for solving cylindrical equation

and wave equation in two diminutions without out force and without
any conditions.




The extension assumption is transformation the new equation
(cylindrical and wave equations) to equation with homogenous terms

which has the general form F([y, D D.. D)u= ;H(z, w)

and after solving the homogenous part it is found (;;)and non
homogenous part it is found (4 ), for the last equation, and by

substitute z=r+ gy , W=r- gy where r=x+¢ , hence the complete and
general solutions of cylindrical and wave equation is obtained.

Definition:[3]
Cylindrical equation is partial differential equation of the horizontal

displacement of the fluctuated cover which has the general form
u,~ B .t u)=Hxey
T

where ﬂz =~ =(constant force / surface density) and H(x ¢ )
yo,

displacement (function of x y) represent out force.
and if H(x¢ y)=0 then the above equation becomes wave equation in
two dimension without out force .

The Dalembert Solution Of the Wave Equation:[2]

Dalembert solved in 1750 the wave equation in one dimension
without out effect, which have the general form :

U.=q U.,—©<x<wn 0<t<o

where ’is arbitrary constant and without boundary condition
and with initial condition u(x0)= A(x) , 77(x0)= g(x)

by using assumption

Z=x+at , W=x-at

Now , by found
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. 2
u.,=o U, >then
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11,,=0 , which is partial differential equation , can be solved by

direct integral , hence it is obtained that:

u(z, W= [ 2)+ g(w) , where £(2), g(warbitrary function
since ,
Z=x+at , W=x-at
then ,
u(x, )= F(x+at)+ G(x—al)
Now by using initial condition u(x0)= A% , 7(x0)= g
it 1s obtained that:
AX)=F(0)+G(%)...(3
u(x,H)=aF'(x+at)—aG'(x—at)
gx)=aF'(x)—-alG(x) .-(4
By integral (4) with respect to x it is obtained that :
)I(g(wdw c=aF(xX)—al(x) -5

by solve (3) and (5) , we get

F()= 4, (et 5 A)

17 c 1
G(X)— m){g(")d"_za—i— 5 f(X)
x+at

Flx+ad) =5 [ewdr=y o Axrad)
Xo

X=at

_ 1 e A
Gx—at)= )I(g(wdv o+, flx—ab)

since



u( x, )= F(x+at)+ G(x—ai)
then

x—at 1 Xtoat

! 1 c 1
to /{g(@dv—iJr 5 fx—at) u(x 1) =~ )j(g(v)deJr S fx+at)

1 x+ot |
u(x0) = [edv+ | Ax+at)+ f(x—al)]

x—at
the above solution is Dalembert solution of the wave equation.

Example:- To find the solution of the equation
Uy= Uy~ P<Xx<00 0<t<o0

f(x)=0, g(x)=sin xwhen

since
Xt+ot

u(xh) =5 [edril Axtad+ Ax—at)]

x-at
then
1 X+t
u( x,7) = 5 jsin( Vdv
Xx—t

X+t
]
x—t

u(x?) = %l[cos( V)

u(x, t) = %l[cos(x+ f)—cos(x—1)]

Extension of Dalemberts Assumption

It comes to be known by the us of the above method how Dalembert
has used assumption for solving the wave equation. Now the
Dalembert assumption is taken but in an extension form.

let :

Z=r+py, W=r—pfy, where r=x+t¢
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Solution of Cylindrical Equation by a New Method
It has been explained how to use a new method for solving

cylindrical equation by using new extension

let the cylindrical equation when H(x y) =0 in general form

u)’y_ﬁz(uxx+ UU)ZH(/‘?CY) ces (6
by substation

U.= .+ 2, .. » u,=u,+2u."* ., and

2
u,= P lu.~2u.*u,
in the equation (6), it is obtained

,5; 2.+ uW;l—,g 2y +4u2ual=Hzw

-1
. o, u,, =z HzZw



let H(zw=—5 H(zw

w1, U, = Hzw
the above equation is homogenous terms and non homogenous with

constant coefficient , therefore the equation (7)can be solved by
finding the general solution for the non homogenous part (),

let |

u,= H(z w)
. . D.
ﬁa(D L@
L oD, . D.
)+ ) H(z W)
Lf L><ﬁ

and finding the general solution for the homogenous part (;;) by two

methods:
1) The first one is by the use of [1],and by this way the general
solution of cylindrical equation is obtained in form

udlzmW= Lo mz+w)

and since Z=r+pfy, W=r-pfy, where r=x+1¢
then the general solution is obtained:

u(x,t, y)= Z¢,-(m("+ t+ B+ (x+ =)+ @ (%8, )
where p3=-0.17 , mp=-58 and ¢ /=12 arbitrary functions.

2)The second method is by the use of u(z w) = é'[ ot oy , which
transforms the homogenous part in the equation (7) to first ordinary
differential equation and let =(w) =4, by this way the complete
solution of cylindrical equation is obtained in form

u.(zw= e (d cos 22 iz + f sin 2\/5/11'2)

2424z 23207 2422z " 23207
1

W=3Z)A +
u(%m= ‘“[de T

(w=32)4 224z 224z
ulzm=é""ce™ + ce™™)
and since Z=r+py, W=r—-fy, where r=x+1¢
then the complete solution is obtained
(xe+t=By3 (e t+8)A 222 (x+1+6y) 224 x+t+3y)
st p)= &P g 6 +ge J gt




where 3, (. and ] arbitrary constants.
IF H(xt » =0 then the cylindrical equation becomes in form

2
U_y_y_ﬂ (UXX+ ut‘t) = O

then the complete solution and general solution by the same method can be
found as in the above.
hence, the complete solution is

(xe+t=Lr3(xrt+B0)A 222 (x+1+ ) 222 x++5y)
Uxty)=e (c;e tge )

where 3 . c,and j arbitrary constants.

and the general solution is
2
u()g t,)/): Z¢,(m(’f+ t+ By)+(x+t— By)
=1
where ;3=-0.17 , ;13 =-5.8 and ¢i1':1,2 arbitrary functions.

Example:

Example(1): To solve the equation Uyy—%(uxﬁ u)=2(x+0)+y

2 1 1 _ 1 zZ+ w
f=gz=resy, Wer——y, rexeim =220 ey

H(xt, ) =2x+0)+y

Z+wW

5 ]+Z—Wﬂ:ﬁ(z,@=—

= H(r,y)=2r+ y= H(zw) = —4[(2

hence

uZ W= @ (0.172+ W+ (-582+ w)

8 D DZW -
and u,= DZ D Dz)+ )z = U=

then the general solution is

U( XL, )= 2 (m(x+ 1+ BN+ (x+ 1= B+ @ (54, )

N..
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u (&taﬁ: (01(_0~17(X+ f+5)’)+(X+ f—g}’))“‘(ﬂl(—S's(X“‘ H'EY)*'(X"‘ f—z}’))—3(X+f+2_YJ

when ¢ /=12 arbitrary functions.

and the complete solution
(xe+t=Lr3(xrt+80)A 222 (x+1+y) 222 x++y)
Uxty)=e™"" ce tae )

3
Iy Iy 4 1
( l; a X+t ;yLS(ertJ% y)jﬁ( 2 Zl(ertJ% » —2 21()(#4% y)) ( | , |

where ., - and J arbitrary constants

Example(2): To solve the equation ¢ —(y,.+ 1, =%(x+ H-y

Z+w Z— W

> T

2
ﬂ =LZ=r+y, W=r—y, r=x+t= r=

H(X,t,y):%(m H-y= H(f,y):%r_y:ﬁ(z, M:_%(z; Wj_[z; WJ]:

ﬁ(z, W):_T3W+lz

4
hence ,
llc(% @: @, (0.17z+ W+ (-5.82+ w)
and u,= Dz(l— DD g} )(—Z——Wj = :l(gz 3W)Z

then the general solution is

U(XE Y)= D (s 0+ B+ (e 1= )+ 0 (19

u(x b )= @ (~0.17(x+ t+ )+ (xt 1= D)+ (<5.8(x+ 1+ )+ (x+ 1 y))+é(?(—2x—21+4y))(,\’+ t+y)
when ¢j1‘=1,2 arbitrary functions.

and the complete solution

Uxt )= 2’*“”(6 ém"*’*”mém"”*”) l(1—9(—2X—zt+4;a)(x+t+ 32

where ., o and J arbitrary constants.



Example(3): To solve the equation g7 =4(y, + 11,

since the complete solution is

(xe+t=By=3(r£+-9))A 22U x+1+3Y) 2 2A(x+1+By)
Uxty)=e (c;e + )

G
hence

(2% 2e8y)4 2 2A(x+142y) 2220k t42 y))
Uxty)=e ce +toe

where ., o and J arbitrary constants.

and the general solution is
u()g t,)/): Z¢i(m,(x+ t+ By)+(x+t— By)

hence

u(x t, y)—= Q, (-017(x+t+2 )+ (x+t-2y)+ o, (-58(x+t+2))+(x+t-2y)

where ¢ /=12 arbitrary functions.
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