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#opic3 continued... )

Ex: (Hw3-2(b)
Find all solutions

to
X

xy + x(x+ z)y
= e

means :

on I
= (0,d) wantEsolutionwhen

OX

ol: Divide by X2 to put

n 1 in front of y'.
We get :

y+x y=



We have :

y+y=

7Sep2 : Do what we

did last week.

Let A(x) = S(l+)dx
u

= X + 2(n(X) X > 0

3 This
= x + 2(n(x)

Kimblem

We need
A(x)x + 2(n(x) Je

+ B
= e

* eB
e = 2

x2(n(X)
= ee 7Aln(B)



x (n(x2)) = (n(B
* )

= C 2
L

L
= xex]e(n)= A

Multiply y + (1 + z)y=
by eA(X) = Xe

*
to get :

xey+ xe
*

(1 + z)y = Xe*
-
always (eA(Xy)

We get :

(xy)=
e2X



Integrate :

xe* y=x
-

SedxSedu
n= 2x

du = 2dX&Edu= dyE
We get

x e y = ze+ C

So ,



=Thus,
y=

#constant



Topic 4-Separable first[order ODES

-

1

Lef : A first order
ODE

is called separable if

it is of the
form

N(y). y=-
#'s and X's
Y's
-

EX:
-

=



Ex: Is y= separable ?

Yes , multiply by y to get :

yy' = x
L

N(y) M(x)

-



#
wto solve a separable ODE

-

Formal notation Differential form notation
-

N(y) · y = M(x) N(y(y) = M(x)
↓ ↓

N(y(x)) . y(x) = M(x) N(y)d = M(x)
↓

SN(y(x))y'(x)dx ↓
= SM(x)dX N(y)dy = M(x)dx

S · ↓

⑭Sid=RndNow integrate
Here U = Y



Ex:Solve the
initialvea

E
Furthermore, give

an interval

where the solution
exists .

-

We have

y = X
-

3separable

y dy = (x- 5)dx

Sydy = f(x-5)dx



5y3 = Ex= 5x +

Before solving for y let's]condition.
use the yl
Plug in X = 0 , y

= 1 to yet :

5 (1) = z0 3(0) + C

+ = C

Su ,

+ y= Ex 5x + 5
-

⑮



y = (zX- 1Sx + 1)↳


