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Abstract. An alternative method of solving Lagrange’s first-order partial differential
equation of the form

(a1x+b1y+c1z)p+(a2x+b2y+c2z)q= a3x+b3y+c3z,

where p= ∂z/∂x, q= ∂z/∂y and ai, bi, ci (i= 1,2,3) are all real numbers has been pre-
sented here.
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1 Introduction

In the paper [1] by S.M.H. Islam and J. Das, a method of solving the partial differential
equation of the form

(a1x+b1y+c1z)p+(a2x+b2y+c2z)q= a3x+b3y+c3z, (1.1)

where p = ∂z/∂x, q = ∂z/∂y and ai, bi, ci (i = 1,2,3) are all real numbers, has been dis-
cussed. The present paper comprises a detailed discussion of an alternative method of
the same. This method enables us to find the solutions in some cases of failure of the
method adopted in the paper [1].
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2 The method

The simultaneous ordinary differential equations corresponding to the PDE (1.1) are

dx

a1x+b1y+c1z
=

dy

a2x+b2y+c2z
=

dz

a3x+b3y+c3z
. (2.1)

Suppose that it is possible to find numbers ρ, αi, βi, γi (i=1,2,3) ∈C such that each ratio
of (2.1) equals to

(α1x+β1y+γ1z)dx+(α2x+β2y+γ2z)dy+(α3x+β3y+γ3z)dz

(α1x+β1y+γ1z)(a1x+b1y+c1z)+(α2x+β2y+γ2z)(a2x+b2y+c2z)

+(α3x+β3y+γ3z)(a3x+b3y+c3z)

=
(α1x+β1y+γ1z)dx+(α2x+β2y+γ2z)dy+(α3x+β3y+γ3z)dz
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, (2.2)

where
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and dD denotes the total derivative of D:
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