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Ch
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LINEAR CONSTANTCOEFFICIENTDIFFERENTIAL
DIFFERENCE EQUATION (L22DE)

An important dass of CilDT systems is that too which the

input I output are related through WILDE ·
- LICDE describes wide variety of physical Phenomemon .

- Electrical Excit RLC .

- mechanical System - mass a spoing with applied force!
I

- Accumulation of saving in bank account DT
- We can solve LILDE to find EXPLICIT expressions between
input & output . I

Notificateswewillseefeatthe appoachcompete
outputs too these systems .

Example
- Consides an Rh Circuit:

R=2

-⑪ * y(

x(t)
L

= 1 H

- Can be described by weept

↳dyt + Rye=
dy) + 24(1) = 4() -⑦-

At

· Let's solve this LeeDE for finding Get with given editions:
*
A
= eMI) & YIt)-0 too to

= ? foo t>0



-tran the calculus course
,
we know that

YA)= Jack Y - ⑳
- fact" hanogeneous solution, a solution of :

I + 24= 0 = 8 "Natural Response"

-

Yol' particular solution, a special solution due to the "P.
"Freed Response".

- To find the guess
the solution of the form ,
st
At

,
foo all 't' *

Guessed expoJust as its diffolint
.

is of expo form.
- Insecting in eg as well-

As est+2Hest=o
Aest (s+ 2) = 0

S = -2

: Y* Het Star any A) -

- Now to find up" guess

= Best foo +>0- *asig, ofthe
same from as

- Insecting in D for finding -p (t)
the given /P .

3Bet+2Bet=est
3B + 2B = 1

.

B = ↓/5



- : M. Yet too tzo-6

- substitutinge. 28 in eq

YAetet-o
· To determine

,
we use the initial condition

250 foot o

Eg . 8 = O =At

- Therefore

A=-5
tI

I

eq ↳y f(= - + est s
NOTE

suppose the initial condition was *, ther,
eq8 =1 1 = A + I

A
= t

· n*= by* ethtest, to
But in this case the initial best cardition is not

satisfied too the considered nit systems, % ,
44=0 too est

,

if &
G
=0 foo Asto

Yet
.



provides close approximation to most htt systems !
-I

atCausal)LTI systems , we consides in this course,
the initial yest condition should be satisfied !

- The system defined by eq8 is either not causal os
not an LT .

* Remember (Def. -Lecture 10) :

- causality also ensures time invariancyof Lit systems.
- That is

,
with zeo initial values, the response at different

times will be the same (with the same I(p)

Cassuming R & C do not change oneo time I.

General foom of LICDE (IT)

Nax = *** -
k= 0

standard solution :

GC+ Ances+-p
-

*

Guess ! KC) %p(1)Use roots of -

Chasal. Espo est Best

cos (not) A cos(Nt)
ti sinput

· 3

Anxiliary conditions : (Initial editions -Rest)
YtY(t)= - =

&N-1
dtw-1 Y(t)

=0



cassume continuity of As
& its desivatives)

NOTE : We will see lates that solving LICDE is move straight
forward in fre domain ·

LICDE (DT)
- Recall that the differential in It is replaced with the
differenc In DT.

- This implies that ,
↑

- dying Ging-YIn-1]
-Y()-- din = 14 -dyen-13
dt2

- (Yang-ban-13)- (en-isben-as
=Yin; 2411y+ G(n-a] - B

9

d*-
d*finy- d

-

Y(n-1]
Therefore

,
the DT analogous of eq car be writtenas :

I

anyt ad"yay-Ban dan58
- Equivalenty (using eq

, e ② can be expressed as:

a(n-y-obenn-



standard solution

I
.
Similar to the IT east

Yang=Gnans+41 (n]
- assume initial yest conditions too Causal hisseptems,
that is

,

Yeny =0 too man FrN
.

it eay=0 foo <No

It
. We have eq

,
as

-gen+ Yan-y bsnews
Yang- (b*(n-y-E

,

a
* (n-x]]

- And then compute secussively !
Example
2 . 15 textbook]

Ying- %1-1- 4(n) :
*

any
= * 8 (n]

Yang= &any +yen-1)2 Causal LTI

King
=0

,
forN-1

=O
,
for n-14707 = Roy + 41-1= k+0 = K : yans

-- =O

y (1) = 411+ 40) = 0 + K -1-1]
=

! % ⑨

Y(n] - - L check
-yourselves !


