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Example (1) : solve the ODE .

dy2 dy
xy(a) + (x+y)a+1=0

2
i d d
Solution:let = =P = (—y) = p2
- dx dx

= xyP?’+ (x+y)P+1=0 = (p+1DOHp+1)=0

= xp+1=0 .- 1) and yp+1=0---- (2)
(1)=>xﬂ+1=0 = dy=——y = y= —Inx+1Inc
dx dx
:yzln(%) ...... 3)
dy y*

2) = y&+1=0 = ydy+dx =0 = —+x= ¢,

2
=y= + /2(cz—x) ...... (4.)
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Example (2) : solve the following ODE. y?P%? —a? +y?> =0

i d dy\ 2
Solution : let d—y= P = (—y) = p2

X dx
d
y2P2=a2_y2 = yp = i/aZ_yZ — yd_zz i/aZ_yZ
d —vd
dx = yay ... (1) and dx = yay ... (2)

aZz — y2 W
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H.W (1) :

a2 Qz_ 2 _
1-x (dx) y =0
2-xp’+ (A —-x*y)p—xy=0
3-p2 — x2y2 = 0

4-x*p?— 5xyp+6y* =0
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dy d*y dp
—_— = - P = - = "= P’ -
dx 7 dx® 7 dx
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Example (3) : solvethe ODE. xy" +y =4x .- (1)
H . ﬂ — A ﬂ —X no__ I @
Solution : let = =P = 2= Y = P’ = 3
. dp dp | p
then the ODE (1) become, as following, x ~ +P =4x = = + ol 4

which is linear Equation

dx
I F-=ex=e""=x = px=j4xdx+c
c
= px=2x*+c = p=2x+?
dy 2% + — 2+clnx+
= L —2x+ — = =x2+clnx+c
dx X y 1

Example (4) : solve the following ODE. x%y" — (y')? —2xy' =0

d d? d
d—‘Z:y’:Pﬂ —yzy"zplz—p

Solution : let
=== dx2 dx

then the a bore ODE become as following
2 4p

P2 _22p — 0 dp 2P P?
—_ —_ e ﬁ —_ =
& dx & dx x x2
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dp 2P' -1
> —P72— + = —
dx X x2
dw dp
let W=pP1 - —= —p2_—
dx dx
dw 2Zw — —1 — I - F = ef%dxz ellnx — elnxz = x2
dx x x2
2 -1 2 2
wxs = F-x dx + c = wx“= —Xx+¢c
x2 _ p x?2
—=Cc—X =
P c—Xx
dy x? p x? p
= - = X
dx c—x y cC—X

c2
= dy = (—x—c+c_x>dx

2
= y= (—7—cx+czln(c—x)+c1>
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dy | d?y dp dp dy Pdp

—_— = =P —_— = ”:P’ = . = —_
ax 7 = oz Y = dx dy dx dy

Example (5) : solve the following ODE. yy”" + (y)?+1=0

2

4y dp _ dp dy _ pap

Solution: let y =P = 2= Y = P = x-a - P
then the a bore ODE become as following
d d P
)’P—p+ P2+1=0 - —p+—=—P_1y_1
dy dy 'y
dp 2P?
op P 2T —2y~1
dy 'y
) dw dp
= let w= P - —=2P —
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_ 2dy
dW+2W= 2 — [.F.-= esz eZlny= elny2=y2
dy y y

wyzzj—Zydy+c = wy’=y*+c

C—
Py’ =c— y* = P? = Zy
y
c— y2 d c— y? d
y dx y c— y?
X1 = €4 —+Cc— y? or x, = cq1++c— y?
H.W (2):

1-xy" = )P -y' =0
2-yy"+ (¥)°=0

3-y" = e*(y')?

4-3yy'y" = (¥)? -1
5-x%y" + (y')2—= 0
6-y' — a’y =0
7-yy" + 2y'-2(y')* = 0
8-x3y" —x%y =3 — x*
9-y" = x(y')*

10-yy" + ()’ -0 =0
11-y"+y=0

12-xy" = y' — (2 - 3xy")
13-x(x+1Dy"+xy -1 =0




