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Partial Differential Equation

If an equation contains a dependent variable, two

or more iIndependent variables and partial
derivatives, is known as Partial Differential
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Note:-
Generally x and y are taken as independent

variables and z as a dependent variable.

HTHTIG: x 3R y B WaF TR dYT z Bl AMIT W H
w4 # forar Sirar 21



For Example:-

te=xtrg+ () + ()

0%z 0z
g 22 X
dx?2 dat



Formation of Partial Differential Equation by
Elimination of arbitrary constants



Working Rule:-

1. Let|f (x,y,2,a,b) =0)eses. (1) be the given equation, where z is regarded

as a function of two independent variables x and y and a and b denote the
arbitrary constants.
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2. Differentiating (1) partially wort. x and y, then we get
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3. Now Eliminating arbitrary constants a and b by using eq.(1) and eq.(2),

we get the required Partial Differential Equation |f(x,y, z, p, q) = (0|where
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Example

Form the partial differential equation by
eliminating arbitrary constants a and b from the
equation

THH0 A 99011 RRTF a 3R b FI geTd Hif¥rd
¥ JHIHIUT 410

z = ax + by + a* + b







Formation-of partial Differential Equation by

Elimination of arbitrary functions
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Working Rule:-

1. Suppose u and v are two functions of x, y, z which are connected

by the relation|f (u, v) = 0|......... (1)
ﬂﬂmu Gﬁ'\‘v, X, Y, z%ﬂ’fﬁ?%ﬁﬁ?ﬁﬂ f(u, v) = 0'@@??
......... (1)
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2. Differentiating (1) partially w.r.t. x, we get s ( =i ax) ;s
of (0v = dv 0z\
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3. Differentiating (1) partially w.r.t. y, we get g—f (a—” + —
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4. Now we shall eliminate 2—1': and g—i by using (2) and (3)

then we get the required Partial differential equation of
the form/Pp + Qq =R
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Example

Find the Partial Differential Equation by eliminating the
function f from the relation z = y* + 2f ( + log y)
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Q. Partial differential equation by (eliminating h and Efrom the
equation (x — h)* + (y — k)* + z* = A* is given by
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Q. The partial differential equation by eliminating the
(arbitrary constants J A and A from the equation z=

Ae*"tcos Ax is given by
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