
Non- constant Coefficients w/L.T.

? Recall fits is of exponential order it

lim55 F(s=0 (LT. Def)

Technically who L.T. I math Def'n

I f  =  M e t  W E S T
for some a, MIT

" your function never out grows an exponenti
We address staple ODE's with non-constant coelf:

? In the L. T. table, #30 we see combo's:
F(n (s) n=123.

like wive # 2 9

# 3 1
0es

F ( u )  d u

? These can be usefull in addressing
non constant coeffients using the LaT.



Ext solve the IV? (2)

y "+3ty' - 6g=2, y(o)=0, y'(0)-0

IS ILODE
1Ly" 3+31 [ty' ]-61 Cy] =1<2)

rule #30 I [tf(t)] = 1?F (S)
letf =y': - A L I E N S

=+ (6861-1011
ds 2 product

a proceeding an oil the transform of the ODE...

our trans firmed egn is not an algebra ega
as was to date... it is an ODE itself

(5-3-611-50-0-357'=
(83-918-357'=3

? - 3 5  I ' + ( 5 - 9 )  I  = 25(-35)
-39-  3 5



Ex (cont.)

I ' - ( 3
2

3 5 °
I s t  o r d e r
O D E  I n f ( S )

Spot

o This requires an integrating factor u(s)=e

=  0 ( 0 )  - 3 2 )
Ins"5%6

= e e
- 5%6

u(s) = 53e

multiply through th~ ODE
- 5%-s e 5%6 I'+ 5è

-5%

s ' e
-5/6-

b y  u  y e i l d

-5?

35

- 5%6

=

integrate (5'/6)

U  =

d u =

S

? s'e
s' e- 5 / 6 7 = 2 0 + C



(4)
Solve for  I (s )

I ( s )  = .

5 / 6

+  c e

(??)
ole how need the Inverse transform...

W e  c a n  h a n d l e  1 ( 5 3 = 2 1  7 t

s / .
y  ( t )  =  t+c1 3S

"  I f  y I t )  i s  a s s u m e d  t o  b e  o f  e x p o n e n t i a l

o r d e r ,  t h e  p e r  t h e o p e n i g  d e f i n i s h ,
5'16

2 +  c  l = 0l im
5 . 0 0

5 / 6 # 0

= O + C
l i m

S
L'Hospilal

u s e d  3 - t i m e s

? The only way this is satisfied is it

Then we are Herpon entich order in y.

I ( 5 )  = 2

C = 0

y ( t ) = + = Since C=0



((??)

I ' + 3 1 = - Fads
? = e

2la (s)
= e

lus"= ?mult. In through the ODE inI
(58+255)  -2

( 5 2 7 )  = 2

Integrate 5 ' 7 = 2 4 5

5 'X=25+C

I(S) = +

= S

Qi how dowe get e

all well behaved.

1(5) = €
the noose

y (t) : 2+Ct

?Now apply y (0) =2
? y 10) =2+C(0)

2 = 2 + 0 No New info

?  U s e  y ' :  i f y =2+Ct
y '  =  O + c @ t = o y ' = - 4
- 4 = C

Soln: y (t) = 2-4t answer!



ove the IVP by
ty "-ty'+ y =2, y (o)=2, y'(o) =-4

1 [ ty ]  = -S I '  - I 1C01 = cont.?  W e  k o w

?  l i k e w i s e
#1 30

n =1

= 56(597-5-40-4713 constant

=-Es [S'I-syo-(y).]

=-(5'I1-1--0?

1[ty"] = - 5I'- 25] + yco)
y ro)

Cast

? The ODE transforms to
(1) ILEy")-1[ty'3+1L97=1121

y (o)

(8-5) I'+ (2-28)7+2=3
?


