Homogeneous Equation:

If a function f has the property f(ix, Ay) = A%f(X, y), then f Is

called a homogeneous function of degree c.
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Definition: Homogeneous Function

If a function f has the property f(ix, Ay) = A%f(X, y), then f Is

called a homogeneous function of degree c.
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f(x, y) = x3 + y3 is homogeneous of degree 3,
f(Ax, y) = (Ax)° + (Ay)® = A°f(x, y)




Homogeneous Equation:

A first-order DE:

M(X, y) dx + N(x,y)dy =0
IS said to be homogeneous, if both M and N are homogeneous
of the same degree, that Is, If

M(Ax, Ay) = A2M(X, y), N(Ax, 1y) =A2N(X, Y)
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" Definition: Homogeneous Equation

A first-order DE:

M(X, y) dx + N(x,y)dy =0
IS said to be homogeneous, If both M and N are homogeneous
of the same degree, that is, If

M(Ax, Ay) = A2M(X, Y), N(Ax, Ay) =A°N(X, Y)
\
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(x2-3xy)dx + (7x°-y?)dy=0  homogeneous DE of order 2
(X+5y)dx — (x2+4y?)dy=0 not a homogeneous DE




Facts about Homogeneous Equation:

If M and N are homogeneous of the same degree, then M s

homogeneous of degree O. N
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If M and N are homogeneous of the same degree, then M s

homogeneous of degree O. N
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M@xAY) _AMXY) _MXY) _ 0 M(Xy)
N(AX,Ay)  A°N(X,y) N(Xxy) N(X,Y)




Facts about homogeneous equation

If f is homogeneous of degree 0, then f can be expressed as a

function of X.

X

(X, y) = (v), v%
\_ /
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Example 1
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Solve the DE (x* + y?) dx + (x> — xy) dy = 0.

We have M =x? +y?, N = x? — xy are homogeneous of degree 2.

Lety = ux, dy = u dx + x du, then



Solve the DE (x* + y?) dx + (x> — xy) dy = 0.

We have M =x? +y?, N = x? — xy are homogeneous of degree 2.
Lety = ux, dy = u dx + x du, then

(X2 + u?x?) dx + (x° - ux?)(udx + x du) =0

1_—udu +%:O
1+u X

{—1+i}du+%:0
1+u X



Myt 2Int+ul+Inx = Ing

~Y 211+ Y+ In)X = Inic

X X




Then

y

X
Simplify to get

(X+y)°

+ 2In

In

CX

1+

y
X

y

X

—U+2Inl+u/+Inx =Inic

+In|x| = In(c|

or (x+y)*=cxey”

* Note: We may also try x = vy.



