
 
Plan for today: 
5.7 
Start 7.1 
 
Learning Goals: 

Be able to solve nonhomogeneous linear systems using undetermined coefficients/1.
variation of parameters 
Know the definition of the Laplace transform 2.

 
Announcements: 

Final exam will be available online from 7:00pm of May 4 to 7:00 pm of May 5\ 1.
Quiz 6 (last) next Thursday. Covers 5.5, 5.3, 5.6, 5.7 2.
Read the textbook 3.

 
 
 
 
 





77 Non homog systems

I tt tE
Ict Xp
tH1 Apart solin

Undetermined Coef for systems

I 3 Es's III
const coef

compesoini
g f f

g X I
deff p z

o
7 89

find
Find eigenvectors for X



e
7219 t µ e7 t

µ
in
eigenvectors

Parton Find nice building blocks

f htt d If t te fo
Building blocks linear comb of functions
appearing in f their derivatives

xp etf tet big

T
undet coef

Duplication No

o x is a good guess

Plug in Xp into find a ca b bz

Soen at the end

Difference when there is duplication
EI y 2y't y et

Yc get tcztet
seen

guess yyfcetctzetovefaferm.metf
p.mueybypoueroft



u c u's it
complis e't I e check

T T
eigenvectors

Guess for p

f CH Ite titff
s e't I t te't f

x
Duplication Unknownconstant

Multiply by lowest power of t
for which there is no duplication
in any term
t is good

then te f Ee f
no duplication

Difference In the actual guess



include lower powers of ti

p
e't 1 1 te I ite f
surprise differentfreuiew

protrobYembeth
is relevant

plug in to find a az bi bz Ct Ca

For exams Undetermined coef is good
only when right hand side is simple

Variation of Parameters

ICH TECHIs cont

Iandepend out
not the case for uudet coef

If PCH is a fund matrix for ICHE
then a particular solin to is

ICH f ICH f Hdt
indefinite integral

Eyck



Ip E CH JECH fetldt I
ICHI fat

It t't t
p.ft.to JECH fCHdt

fat
TECH Ep Ict

If we know Pct we are happy

If 7 tf E const coef PCH e
t

is a F M
Soda to 1 UP

s E I I
co a definite integral

is
eat e Et A

floods
Comp1 Sol n

tx tea't s folds

compare Ep ICH JICH f Hdt



t lgf.li Ifgf ft
ix iii I S

Given e
At e

3 4e Et 2e 3t ze2t

2e34 2e2t 4 e 3t e2t

e
3T Ge Et 2e 3t ze2t

2e 34 2e't 4 e est est E

I c ie 1

f
4 e

3T Gezi

8e
3t 2e2I

ft f
se e

34 7 qezctsyg.es2e
Kt Sl

2e
2C t d

t



Sofi Ext Undetermined Coefficients
An Eat

I 11571 I
Find Eigenvalues D 7t

Comp Solie

ye
t etat

where Ei are eigenvectors associated
w d 7182 12 7 189

fft et lb tet 9

p lad let Ya tet No overlap
of building
blocks

substitute p into

II let.fi et iIhiftet
AfIifettAfb Itetgjyet fqytet

not at S L Al 3 I b
b
b



Equate coefficients
oef of et a tb Ga Az t1

et az tb Da Zaz
tet b Sb t be
f

te bz 8D 2kt I

collect terms

Da Az t b I

89 13A be O

O O 8b be O

O O 8 b 3bz I

a
I L

can cue a CASH find
faq.is B t

E Row reduction



i i i
8 I 1 O

bz I 8b be o b I
16

Zaz t b tbz I az 2

8A a t b I ai It tf
a 93256

So

42

Htt et t f feet


