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(Topic 7 continued ...

Ex: Solve

⑰toy(0) =
- 1

y'(d) = 1

The characteristic polynomial is

4r r = 0

r(yr - 1) = 0

Either r = 0 or 4r-1 = 0

roots : r = 0, 14



The general solution of

4y"- y
= 0 is

#X
In = c

,
e
*

+ e

⑰+ (2
+

We want

Yy(0) = - 1

yn (0) = 1

We have X/4

Yu = c + ce

Yn = + e
*

We want



Yn(0) =
- 1CEgild=

↓

⑫
② gives 2

= 4
.

Plug into D to get c
,

= -1-2

=

- 1 - 4 =
- 5

.

-

FThe solution to the IVP

4y y= 0
, y(0) = - 1

,
y'%) = 1

-

IS



\n= - 5 + 4e
*

-[



Why do the formulas we

gave
last time work ?

we are looking at
Suppose

-azy" + a
, y + a

. y = G (x)

with characteristic polynomial

acr + ar + a
.

= 0

Suppose there is a real root o

So we are in case) or case
2).

↑ X

Let y = e.

Let's show this is a solution

to (* ) -

We have



y = ex
,

y= rex
, y= vex

Then , plugging into the LIS

of (A) gives
/

any"+ a , y + a0Y
↑ X

= acrerx + a
,
re*X + age

= erx(acr+ a, + a .)
-
characteristic

poly with F

plugged in

= er(0) = 0

Thus , if i is a roof of

the characteristic polynomial



then y = erX will

Solve any" + 9
, y + a. = 0.

Suppose now we are in case

where the characteristic

polynomial
has two distinct

real roots rist (rifiz).

Then by the argument above

we get two solutions to (* )

it and Ye= e**
given by Y

,
= e

Ex: y"- 3y' + 2y = 0

r = - 3r + 2 = U

(r - 2)(r -1) = 0enzetr = 2
,
r = 1



Let's show y = e
** and

i X
are linearly independent.

Yz = e

We have
Y

,

win ,
ya) = )yi
g IG=ex enrx

= (eix)(rex) - (e)(re
*Y)

(r , + rz)X (r ,
+r)X

= Eze - re
(r ,

+ r2)X

= (rz- r
, )e
-

u
never O

r- r
,
fu

since r. Fiz



So
,

W(Y , Y2) is never 0.

It's not the zero function.
r2X

Thus
,

y ,
= ei *, Yz = e

for all X.

And for case I
,

the

solution to (A) is

r2X

Yu = c
,
e" + Ge


