
 

tastticInsitant
coff diff of

at In A In Ayan
am

in an

nxn constant
inshort ft Ect A Est

the sokn Kit eat Eco
a constant column vector

where exponential of a matrix is understood by its Taylor

expansion em It Mt etmet Mst

I Boundary Condition Initial condition
2 Inhomogeneous Term

1 dat A I E Ya

the solin space is an n dimensional vectorspace

It It In
Ci are arbitrary constants

Iatrix

we can obtain an isomorphism between

Q and the sokn space
to eat

i e we can use the column vectors in ett as basis



of sokn space

To pin down the so n we need to impose more

constraints

Ex we may require that at t to

the sot
geto I

This can be satisfied by choosing In

We plug in the general sold to the constraints

we get eat E in EfeAtl

recall that if A B commute AB BA then

e
B ett B

e
B ett

Lea e
it

e I

Ext Eq Ict 0

Xo 1

XC1 2

gon Solin Act at bt a b are freeparam



plug in the gen solin to the constraint we get

at b o I

at b a a
at
b I

Ext Ict Xlt Xlt a sint t

X o o
b cost

X ZT 1

a sin10 b costo O

a sina.tl b rose

b o

b 1

no Solh

Infusion
Ex Xt y o

yxtg o

T
homogeneous eq Tothis a

vectorspace

g
inhomogeneouseq

Solh isE 4 9 1 Is Iffy no longer
a vector



In space
For example hot and ont are sokn

but Clio cont Is lil is not a Solh

If Go yo is a soth to x y 1

and Xi y is a son to xty o

then
Xo1 1,90 9 is a sokn to Xy l

XotYo I

y p
Xotxi J 19 1 0 1

In general an inhomogeneous equations is of
the form

At 5
there exists a so n if I is in the range ofA

1
and I satisfies AE o

then Totti satisfies AF b
Soth AT b if not empty then is an

affine space modeled on the vector space
solh.si x o3

Differential Eq



Xlt AXE t get
t a given function

Let's rewrite the equation introduce D It

D N XH get

f
a particular so

If there exists a soph Nott for eq x

then there exist many sofa i by
adding to Xoitt a sin of 0 1 14 0

general so n Xlt Xo t t c ett
t c is free

Generalstrategyi to solve inhomog eq
Find a particular so n to the eq

Find a general so n to the

homage eq

Add them up to get the gen so n

to the inhom eq

D It Act



Ex D XK C H

aft c t is a particular so n

homogeneous

version D X t D A

Kalt Ca is a gas so n to

x t A Attract at ct is a gen
so n to A

D Xlt e
it

partinular so n
Xt felt

gon so n to the homog eq Dixit o

Xslt Co

gensolin to the inhomeq
Xo t X It Co text

ex.CD D.xei
84gr

suppose get eat bot bitt bit
and to X
we only find the particular so n here



we first set

x t ett acts

then D R Cent uts ett D ult

ext D Uct exo't bet
D Uct e Ao Nt bet

uct ft e o Mt bit de
x

ÉÉS e't at Ie't t c

S e't t.at J t diet t.eI.ge at
e it I ext I
ext I I

eat I ext a ett tent

ie't I
ext t polynomial

In general f eat t at eat putt



If I Xo aboveate
then setting Xlt eat act
we have

D Uct bit
Uct f bit dt

Pet
t polynomial of

degn

i


