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Exact First Order Differential Equations




: dglalitl dlalesdt oS3l

(1) M(x,y)ds+ N(s,y)dy = 0
g Aa5 Aalaall o8 (g3l S g o 3 a il
oM ON
® .

oy Ox




M (x, y)dx + N(x,y)dy = 0
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fde+fndy=0
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Example Solve the differential equation:

(ye* + 2x cosy)dx + (e* —cosy — x?siny)dy = 0

Solution:
- oM " ;
M = ye +2xcosy—>a—=e — 2xsiny
y

_ x 2 - aN_ x .
N=e*—cosy—x siny »—=e — 2xs8iny
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ay dx

The differential equation is exact and the general solution is:
fMdx+ [ndy =0
- [(ye* +2xcosy)dx + [ —cosydy =0

~ye* + x? cos y—siny+c=0




Example Solve the differential equation:
(e¥ +x sinxy)% +ysinxy =0

Solution: y sinxy dx + (¢¥ + xsinxy)dy =0

: oM :
M =ysmxy—>a =Yy Ccosxy.x +sinxy

= Xy cos xy + sinxy

: AN :
N = eY + xsinxy — 5. = Xcosxy.y +sinxy

= Xy Ccos xy + sin xy

oM oN

R The differential equation 1s exact and its solution is:

jde+fndy=0 — | —eosxy -teX Le=10




¢ (x*+y")dx+2xpdy =0

& (e'siny+3y)dx—(Bx—e’siny)dy=o

& (4" -20)dx+(3x*y* —x)dy =0

¢ (Ge¥y-2x)dx+e’dy=o0




