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Abstract

A new method has been devised for solution of first
order and first degree differential equation.
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INTRODUCTION

An equation which involves differential co-efficient is
called a differential equation. The order of a
differential equation is the order of the highest
differential co-efficient present in the equation. The
degree of a differential equation is the degree of the
highest derivative after removing the radical sign and
fraction. For example , the order and degree of the
differential equation dy/dx+y=x is 1 and 1
respectively. Variable Separable, Homogeneous
Equation Method, Linear equation of first order and
Exact differential equation method are standard
methods for solution of first order and first degree
differential equations . But some differential equations
of first order and first degree are so complex and
lengthy that none of the four methods mentioned
above can be used to solve the equations easily. In
such cases, the “New Method for Solution of
Differential Equation of First Order and First Degree”
can be used in finding the solution of differential
equations.

Il.  ANALYSIS

New Method for Solution of First Order and First
Degree Differential Equation

A first order and first degree differential equation can
be represented as

F( %, y, dy/dx) = 0. (D)
Whose solution can be represented as

fix,y)=c )

If the differential equation represented by (1) can be
divided into two different differential equations and is
represented as

Fi(x, y, dy/dx) +F5(X, y, dy/dx)=0 ©))

Then the solution of the differential equation
represented by (1) can be found using the procedure
given below:

Stepl. Fy(X, y, dy/dx) =0 4)
And F,(x,y, dy/dx) =0 (5)
Step2. If fy(x,y) =¢; (6)
And (X, y) = ¢ U]
be the solutions of the differential equations
represented by (4) and (5) respectively.

Step3. Solution of the differential equation

represented by (1) is

fx y) = f(x,y) +H{X Yy =c +c =cC

(8)

This method can be generalized also. If the differential
equation represented by (1) can be divided into n
differential equations and is represented as

Fi(x,y,dyldx) + Fo(x,y,dy/dx) +....... +Fu( X, Y,
dy/dx)=0 9)

Then the solution of the differential equation
represented by (1) is

f(x,y)=f (xX,y)+f(x,y)+....... +(x,y)=¢
+Cy+ ...+ cp=C.

Example

(2x y*e¥ + 2x y*+y) dx + ( x%y*e¥ — x?y?-3x) dy =0
1)

Or (2x &¥ + 2x/y+11y°%) + ( X2 e¥-x2/y?-3x/y”) dy/dx =0
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Or ( e¥-1/y?-3/(xy*))dy/dx + ( 2 e¥/x +2/(xy)+
1/(x’y*)=0

Or { (¢¥ -1 dy/dx + 2/x (¥ +11ly) }+ { -3/( xy*)
dy/dx + 1/( x*y*)}=0
oy

Here differential equation represented by (1) is
expressed as sum of two different differential
equations i.e.

(e¥-11y?) dy/dx + 2/x( e + 1ly) =0
)

And -3/( xy?) dy/dx +1/(x?y?) =0
3

From (2),

LeteX+1lly=z

Or (e¥-1/y?) dy/dx =dz/dx (differentiating w. r. t. X)
Or dz/dx+ (2/x)z=0

Or dz/z + 2( dx/x) =0

Or Inz+2 Inx= Incl (on integration)

Or z2x*=¢,

Or (e'+1ly) x*=c,
4)

Which is solution of differential equation represented
by (2).

From (3),

-3 dy/dx + y/x=0

Or -3 dy/y + dx/x =0

Or -3 Iny + Inx= Inc, (on integration)

or x/(y®)=c, (5)

Hence, the solution of the differential equation
represented by (1) in the example is

(e¥+1/y)x%+x/(y*)=c
Precaution

While solving the differential equations derived from
the original equation, Right Hand Side ( R.H.S.) of
the equation must always be equal to zero and all
variable terms must be kept to the Left Hand Side

(L.H.S.) of the equation. Transferring the variable
terms to the R.H.S. may lead to wrong answer. For
example if (3) of the above mentioned example is
expressed as

3/(xy*)dy/dx=1/x"y*
Or 3 dy/dx=y/x
Or 3 dy/y=dx/x
Or 3Iny-Inx =Inc, (on integration)
Or y®/x=c, which is wrong.
111. CONCLUSION

The “New Method for solution of First Order and First
Degree Differential Equation”can be used to solve
lengthy differential equation of first order and first
degree as this method divides the original equation
into various differential equations and facilitates
solution of these derived equations independently. In
other words, it reduces the complexity of the original
equation. The method benefits in such cases as the
differential equation can’t be reduced into Exact
differential equation form or is non-homogeneous or
non-Linear differential equation.
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