
8.3) Non-Homog encone Systems of 18 Order ODE'S

* = Ax + g(t)
driving 111171/1

? The methods of chpt 4, Undetermined Coefficient
and Variation of Parametes will work for systems.

Owe will examine first. U. Coet., which only aplies
to the simple drivity functions, et, sin lt, tek.

EX, Consider X, (4) =x, (6) +2X2(t) + 2t
xi (t) =3x,(6) +2Xt) -4t

matrix fam: 2= x + .3 2 4) t
call this

? complementay solution Xc :

Homog: X'=(13 22 7 - 1 ' 3 2 1=0 2=-1,42-4

1 ÷  ?  7 = ( 7 ) a n d  1 = 4 ?

? particular Solution

x ,  =  a t  + B

a ,
a r  b e

ip farm:
non-tomogeneous

plug into, ODE to
determme 9,, 92,6, be



Ex cont . )

w e -  w i l l  n e e d

50 Xp
ODE :

ã  =  A l ä t t ö ) t I t

( A ?  t d )  t  + ( A b - ã )  = 0
Solve ton CoeAfient vectars à do

t * :  A ?  + ? = 0
?solvefor

t ° :  A b - à = 0
E insert

? solve for

(33Xa,) = (24) ? 4 (-37174

50 "/423(8)

? General Soluton:
4t 2

galt) = c. é (i)teze 3 + - %

New the apply the Initial Conditions

23/8

3
-5/1



(3)
@ Variation of Parameters

Let I = (2|8// In be the fundamental
solution matrix of all fundamental solutions

of the system
Then X ' = A X beames a diffential egu.

? For *'=AT + g(t)
particular solutro

l e t s  assume  t he

has the form (per Chpt4)

EXiVi ( t ) ,  T=
V2

Y n

where Wits in a yet to be determined
vecter function.

? Insert this indo the ODE in *  :

product rule

Solve

#I  =  g ( t )  ?



? We can integrate i'=#-(t) g(t)
to get V(t) :

7(t) = #"(t) git) dtV (t) =

? Create Tplt= Xi

? General Solution

Xgentl=.

2 =  ( 0 0 ,  6 2 ,

, parameter farm

bet: (11 1121-142)

.., (n) = Constants.

Xng (t) =



2x2 EX Solve via variation of parameters

C) -  (4)  +2" ( -9)
()Solve the homogeneous I ' = A ?

we can go back and see this solution in anl
earlier 8.2 example

- 6t(4) +62e ( 1 )

(il)Form # = (X, (X2)

e

4 è t

-  6 €

- e-6t)
e
6 E - 6t

f e t
6t



E x  c o n t .

livext we need Ig in the integrand
Le t  be t

(6)

2 x 2

2 t

2x1 ?  2 x 1

(v) Integrate :
se?t

=

(vil Form Xp =
-  t

gdt

-e 6t e?t
-sest)

= i z é t
3€ 8€

=

* 3+ 8 t

2 3

17
24

26
e

e t



E x  c o n t

(vii)piece things together

/Xigen

Xagen

? parametrie torm

Xi ge (t) = cièt

see  you

v e c t r

f o r m

) apply I.C. to get aife


