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المستخلص

الكامل والعام للمعادلة لحللإیجاد اتعویض موسع جدیدتناول استخدام ھذا البحث 
تفاضلیة الجزئیة ذات الصیغة العامةال

),,()(
2

ytxHuuu ttxxyy 
حیث أن  ),,(ثابت اختیاري و2 ytxH إلىدالة)ytx ,,.(

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

ytxHuuu ttxxyy 
where  2 arbitrary constant and ),,( ytxH is function of ytx ,, .

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

ucu xxtt
2 .

In this paper, it is found that the extension for Dalembert
assumption of three variables ytx ,, for solving cylindrical equation
and wave equation in two diminutions without out force and without
any conditions.
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The extension assumption is transformation the new equation
(cylindrical and wave equations) to equation with homogenous terms
which has the general form ),(1),,( 2

22 wzHuF DDDD wwzz 




and after solving the homogenous part it is found )(uc and non
homogenous part it is found )(up , for the last equation, and by
substitute yrZ  , yrW  where txr  , 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
),,()(

2
ytxHuuu ttxxyy  ,

where 
 T2 (constant force / surface density) and ),,( ytxH

displacement (function of ytx ,, ) represent out force.
and if 0),,( ytxH 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 :
uu xxtt 

2 ,  x ,  t0
where  2 is arbitrary constant and without boundary condition
and with initial condition )()0,( xfxu  , )()0,( xgxut 

by using assumption
txZ  , txW 
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]2[2 uuuu wwzwzztt  ... (2
since ,

uu xxtt 
2 , then

]2[2 uuu wwzwzz  ]2[2 uuu wwzwzz 
uuu wwzwzz  2 uuu wwzwzz  2

0uzw , which is partial differential equation , can be solved by
direct integral , hence it is obtained that:

)()(),( wgzfwzu  , where )(),( wgzf arbitrary function
since ,

txZ  , txW 

then ,
)()(),( txGtxFtxu  

Now by using initial condition )()0,( xfxu  , )()0,( xgxut 

it is obtained that:
3)...(()()( xGxFxf 

)()(),( txGtxFtxut  
4...()()()( xGxFxg  

By integral (4) with respect to x it is obtained that :
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the above solution is Dalembert solution of the wave equation.

Example:- To find the solution of the equation
uu xxtt  ,  x ,  t0
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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 :

yrZ  , yrW  , where txr 
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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 0),,( ytxH in general form

),,()(
2

ytxHuuu ttxxyy  ... (6
by substation

uuuu wwzwzzxx  2 , uuuu wwzwzztt  2 and
]2[

2

uuuu wwzwzzyy  
in the equation (6), it is obtained

),(]242[]2[
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wzHuuuuuu wwzwzzwwzwzz  
),(16 2 wzHuuu wwzwzz 
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let ),(1),( 2 wzHwzH





),(6 wzHuuu wwzwzz  ... (7
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 (up ),
let
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and finding the general solution for the homogenous part ( )uc 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

 


2

1
)(),(

i
ii wzmwzuc 

and since yrZ  , yrW  ,   where txr 
then the general solution is obtained:

),,())()((
2

1
),,( ytxytxytx

i
ii mytxu   



where 17.0
1
m , 8.5

2
m and 2,1i

i arbitrary functions.

2)The second method is by the use of e dwwmdzznwzu    )()(),( , which
transforms the homogenous part in the equation (7) to first ordinary
differential equation and let )(wm , by this way the complete
solution of cylindrical equation is obtained in form

   izizwz bdeu zw
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and since yrZ  , yrW  ,   where txr 
then the complete solution is obtained
      ),,(,, )(22
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where cc 21
,, and arbitrary constants.

IF 0),,( ytxH then the cylindrical equation becomes in form

0)(
2

 uuu ttxxyy 
then the complete solution and general solution by the same method can be

found as in the above.

hence, the complete solution is
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where cc 21
,, and arbitrary constants.

and the general solution is
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m and 2,1i

i arbitrary functions.

Example:

Example(1): To solve the equation ytxuuu ttxxyy  )(2)(
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and the complete solution
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, and arbitrary constants

Example(2): To solve the equation ytxuuu ttxxyy  )(
2
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then the general solution is
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

 ytxytxytxytxytxytxytxu  
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11
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3
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when 2,1i
i arbitrary functions.

and the complete solution
       ytxecece ytxytxu ytxytxytx   2)(22
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where cc 21
, and arbitrary constants.
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Example(3): To solve the equation )(4 uuu ttxxyy 

since the complete solution is

     ecece ytxytxytxytxytxu )(22

2

)(22

1

)(3,,   

hence

     ecece ytxytxytxytxu )2(22

2

)2(22

1

822,,   

where cc 21
, and arbitrary constants.

and the general solution is





2

1
))()((),,(

i
ii

ytxytxmytxu 

hence

))2()2(8.5())2()2(17.0(),,(
11

ytxytxytxytxytxu  

where 2,1i
i arbitrary functions.
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