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3 — First order : linear

It is found in two forms

LAY o
- =2 +P(X).y=Q ()

The P(x) and Q(x) are function for (x)
The solution is

p = efP(x)dx
py=[pQxdx+c

Ldx L
-3 PO -x=Q0)

The P(y) and Q(y) are function for (y)
p=el PONWY

px=[pQly)dy+c

Ex. 1.: Solve the differential equation:-

dy

—~ 1+ 3y = x2
xdx+ y=Xx
Solution

xdy 3y x?
xdx x @ x
dy 3

ax XY TF

Let P(x) =% , Q) =x
p :efP(x)dx

3
p= efydx = e3lnx — 43
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p.y=[pQ(x)dx+c

xdy=[x3xdx+c
x3.y=jx4dx+c

y=gtc

5

x3

X +c
y_5x3 x3

xz -3
y=?+cx

Ex. 2.: Solve the differential equation:-
dy

—Z _ 3y =x2
xdx y X

Solution
2

xdy 3y x

xdx x X

dy 3y _
dx x_x

Let P(x) = == , Q@) =x
p=efP(x)dx

-3

p.y=[pQx)dx+c

xBy=[x3.xdx+c

x 3.y = jx‘zdx+c
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x B y=—+c
A

x~3 —x 1 ¢

x3) " x3 T x3

y =—x%+cx3

H.W.: Find a general solution of each the following equations:-

4) (x-2y)dy+ydx=0

4 - First order: Exact

The general formula of the equation M(X,y) dx + N(x,y) dy =0

oM _ ON ..
If — = — then the equation is Exact
dy Odx

If the equation was Exact the solve:
df(x,y) =0

[arey = o

f(x,y)=c
M(xy) dx + N(xy) dy = 2 dx + Z—f}dy = df

Ex. 1.: Show that differential equation:-

(x? + y¥)dx + (2xy + cosy)dy = 0 is exact and solve it?

Email (tayser.sumer.gaaz@uomus.edu.iq)



Al-Mustagbal University
Department (dib <! dunigl) culyiss)
Class (4l
Subject (3 el )
Lecturer (Ol ew juad 3a)
1%t/2" term - Lect. (Ordinary Differential Equation)

Solution

oM oN

oM  ON

5 = a Exact D.E.
To find f(x,y) such that
of

9
=x%+y?, £=2xy+cosy

f(xy) = [ M(x,y)dx + K(y)

fxy) = f (2 + y?)dx + K(¥)

dox

X3
fxy) =g+xy2 +K()

To find K(y)

d
%= 2xy + K'y = 2xy + cosy

K'(y) = cosy JelSs
K(y) = siny

3
X
flx,y) = = + xy? + siny

f(xy)=c
3

x ]
?+xy2+smy=c

Ex. 2.: State the type of D.E. (y sec®x + secx tanx) dx + (tanx + 2y) dy =0
Solution

M = ysec?X + secx tanx
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oM
3y sec“x

N = tanx +2y

JdN
d0x
om _ on
dy T x
daf daf

adx + @dy = df = (ysec?x + secxtanx)dx + (tanx + 2y)dy

of = ysec?x + secxtanx
dx

df = [(ysec?x + secxtanx) dx

= sec?x

Exact D.E.

f(x,y) =y tanx + secx + K(y)

0
% =tanx + 0 + K'(y) = tanx + 2y
K'(y) =2y
K(y) = J 2ydy
2
k) ==
f(x,y) =y tanx + secx + y?
f(x,y) =c

y tanx + secx +y2=c¢

H.W.: Solve equation % + d—yz =0
XEY XY
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