
EXAMPLES (SECTION 4.57

• y
"
- 34g
'
- 4y

= 4th

cone general solution is of the form y = yacht Y, Ctl where

• yet) is the complementary solution f- ialodutrom of y
"
- 3y

'
- 4yoo )

• Y
,
Ct) is a partake solution of the gram DE .

Go find yet) : characteristic equation of y
"
- 3 y

'
- 44=0 is 92-31-4=0

-

(D- 4701417
Its roots are 1,24 and Ma ' - l (real distrmet roots )

Thus you) , c, ett +got
GofrmdY→ : the nonhomogeneous boom 4th is a polynomial of degree 2
which is not a solution of the homogenous DE .

8ha table suggests to choose

y, Ct) = At4136+0 ( = polynomial of same degree ask) .

Where A.B.c are parameters which we are going to determine by
substituting Y, Lt) wi the DE
Y
,
o 176413Etc , Y

'
= 2AttB , Y

,

"
= 2A

Substitute into the DE :

Y
,

"
- 34

'
- 44 = 462 4- 217 - 31217ftB) - 4 (AttBbtC) = 4 t

'

⇐ - 417 t2 - ( 617+4 B) t +217 - 313 -4G 462
⇐

- 417 = 4 A =- I

317+213=0 ⇐ 13=3/2{
2A - 313 - 4GO { C = I (217-313)=4 (-2-92)=-183

Hence : Y
, Ctl .

- t't It +13g
conclusion : the general solution of the DE is

y the C,
ett + Cz e-

t
- t2xSgt - GB , where e, , Cg are arbitrary constants .

•

y
"
- 3y

'
- 4y = e-

t

Ahe associated homogeneous DE y
"
- 3y

'
- 44 so is equal bothab of the

previous example .

We only need bo frond a particular solution , say



fact) . In this case, the mom homogeneous term is it, and it is a
solution of y

"
- 3y

'
- 4Yeo , but test is not .

Hence Mt) =A test
.

is the guess according to the table .

2

Substitute in the DE to frond A :

Ict) i Ate
- t

tfCtl incest. test) = All -test
t) = - A e- t. All. Exit
=
-217e- tt A bet

Ya" - 3 Ya
'
- 44 = e-t ⇒ - za Et + Atest- 317Ett 3Ate 74A test, et

⇒ - 217-1174- 317 +3/716-4/176=1 ltecausfgeitto )
⇒ -5 A = I

⇐ A = -I
5

Clues : get = - f- test and yet) . get +get- f te?
• y

"
-3y

l
- 4g = 4th test

By the superposition principle , a particular solution of this DE
is the sum Y

,
+% of the particular solutions found above .

In this case
,
the general solution is therefore

y
= geht t get - treat - Eg - ftest.


