2.3 Exact First Order Differential Equation
M(x,v) ~dx + N(x,yv) -dy = 0O
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If an equation can be written to the form:

M(x,¥)-dx +N(x,»¥)-dy =0

ar ar

daf (x,v) — adx +@dy = 0
afr anr azfF

MO =5 By ayox
af aN azf

N(x. ) = ay ’ 8x  Oxdy

and hawve the property that:
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-~ is said to be exact equation.
To find Ff(x, y):
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s flx,y) = f M(x,y) -dx + g(¥)
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Sub eq. (1) and eq. (2) to get:
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Then integral dg to find g(y) to get f(x, ).



Example (1): Show that ¥y - dx + x - dy = 0 is exact equation?
Solve:

M=y, N=x
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- Exact function
Example (2): Show that the equation (x* + y?) - dx + (2xy + cosy) -dy =0
is exact equation and then find f(x,y)?
Solve:

M = (x? +y?), N=(2xy + cosy)
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To find f(x, y):
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Sub eq. (1) and eq. (2) to get:
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