Partial diffeirential Equation



Partial Differentiation
Let / be a function of two independent variables x and y. The
partial derivative of f with respect to x (regarding y as

constant) is the function denoted by f, defined as f,.(x,y) =
f(x+5xy) wACHD

limg, g provided the limit exists.
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Similarly,

The partial derivative of f with respect to y (regarding x as
constant) is the function denoted by f, defined as f,(x,y) =

f(x, :v+6y) f(xy)

limg,,_,0 provided the limit exists.
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Results:-
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4. 1f z = f(u), where u is a function of x and y, then| % = Z2%
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== 3
Homogenous Functions (2+7&c <T)

A function f(x, y) is said to be a homogenous function o @ ane
_n, if the degree of each of its terms in x and y is equal to n.
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In other words,

Any function which can be expressed in the form x"f (%) IS

called a homogenous function in x and y of order n.
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Examples:-

A.ax? + 2hxy + by* is a homogenous function of order 2.
ax® + 2hxy + by? ¥ 2 BT UH GHEY Ba- g
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\A u= xx““;’ — x2 (1+"3) is a function of the form x?f (y ), which
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is homogenous function of order 2.

3 I

u =5 _ 52 (“iff)’xzf@)%waa‘rwwé,a’rmzm

X



3.u=sin"" (Z) is a homogenous function of degree of 0 which

X

can be written as|x’f e)
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Theorems OR Properties
(1) If u is a homogenous function of degree n in x and y, then

both 3—’; and g—; are also homogenous functions of degree n — 1

each.
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@Euler's Theorem on Homogenous Functions
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If u is a homogenous function of degree n in x and y, then x 3—2 +
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@Relation between second order derivatives of homogenous
functions
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If u is a homogenous function of degree n in x and y, then
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