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#TopicI continued ... )

Ex: Show that
In topic 7

I

- 2x

f(x) = ce + Ge we will7Clearn

is a solution to how to

find this

Y
"
- 4y = G solution

on I = (- x,
x)

Here , a can be I
any

constants .

Ex
Let's plug f into y"- 4y = 0

and show that it solves it.



We get
- 2X these

f(x) = c
,
ex+e

all
- 2X exist

f(x) = 2,e"- z Cl I on
- 2X

f"(x) = 4c,
e2* + 44 I= (- D, x)

Plug in y = f(x) , y" = f "(x)

to get

f"(x) - 4f(x)

= (442*

+40e2x) - 4(ce*+ (e)

= G

So
,

+ solves y"-4y = 0

I
= (- x ,

d)



Ex: Find <, where
- 2x

f(x) = ce2 + Ge

solves the initial-value problem

Y
"
- 4y = 0 =

↳S initial
conditions
at Xo = 0

~

Thealready know that
- 2X

solves y"-4y = 0
.

f(x) = c
,
e2 + Ge

Let's make it also satisfy

f(o) = 1 and f(d) = 0.

We have

f(x) = c
,
ex + Ge2

xC2x
- 29f(x) = 24

,
e

I



↓

·2(0)
- 2e0 = 24e

↓

E
② gives < = C .

plug this into D to get 1 = c
,
+ C .

So ,
c

= Y2

Then,2
= c

,
= "2.

- 2X

Thus , f(x) = ze + ze

is the solution we want.

-



Topic 3-First order

linear ODEs&
thud

We will give a me

to solve

y + a(x)y = b(x)

on any
interval I where

a(x) and b(x) are continuous .

Sinceaiscontinuarivative

A(x) = Sa(x)dx .

So
,

A(x) = a(x) .

Now multiply y + a(x(y = b(x)



by e
*(x)

to get :

e
*( y' + e

+(a(x)y = eA(* b(x)

-
this side becomes

#y = A- A(x) -

y + ey
=

(A(X! a(x)y + eA(x)y

We have

(eA(x) . y) = e
*

b(x)

Thus ,
by integrating both sides :

eA(x) . y = Se
**

b(x)dX

Thus ,



y =A(x)[ScA(x)b(x)dx]
Since you can reverse the above

Steps this is the general solution

MThe ODE

Ex: Solve

y + 2xy=
L
-2x

on I = (- D, D) .

need

Te+ A(x) = S2xdx = x = + C

here[we just
Multiply y'+ 2xy = X

need one

anti-

by eA(X) = e

*
to get derivative&



2

X

e
*y+ e

*
zxy = Xe
-

this is always

(eA(X) - y)

We get
2

(e
*

. y) = xe

*

So , 2
2

ex y = Sxe
*

dX

--

Sxe
*Ex = Stedu

↑
= Ye + CS =

-



Thus ,
2

X

e . y = ze
*

+ C

y = z(te
*

+ c

Si
y = tex+ x

+ (e
-X

y = E + Ce
-Xi

So the general solution to

y+ 2xy = X is

Where C is

+
ce*

any constant



Ex: Let's solve

y + cos(X)y = sin(x(cos(x)

~FCxdx = sin(x)

Multiply the ODE above

byAIsinc to get

·Sin(xy' ginxs(x)y =
esin(x)sin(x)cos(x)

Thisis always

(eA(X)y))



We get

(esin(x! y))= &Sin(x) ,
sin(x)cos(x)

So ,

esin(x)y - Sinix! sin(x)cos(x)dx

-·LIATE

n= t du= dtEdr = etdt v = et



= telet + CW
= sin(X)esin(x1_ (sin(x) + C

-
We get

sin(x)
C · y = Sin(X)eSin(x)-sin(x) + C

--So , -
- sin(x) [sin(x)eiv()- esn(x) + c)

y
= e

Thus ,

·It Cesi
where

is the solution

C is any constant.

-


