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Ch
.
2 -2: CT LTI SYSTEMS

- Characterization of CTLTI systems in terms of its lunit impulse
response .

Recall- In DTLTI
,
the key to developing convolution sum was the sitting

property , ilos
xn) = E- *(x)8(n-k] siy--hang

any &Tsig, can↳ebe expressed as superposition of scaled
& shifted impulsefunctions

· linexsity & time invariancy implies that the output to keny's :

yens- E-*Nan-ky egis--Yang
- similarly, in CTLTI systems :

- The unit impulse response lit) of a CTLTI systems is its
output when unit impulse, SCH is the Input .

S - hit)
- We can expressany sig . using sitting property ofS

24 = /K SA-YdY
-

be expressed as-any25 sig, can↳
integral of scaled

&

shifted impulse functions
- Linearity & time invariancy implies that the output to sys:

24- rustindi

THEOREM : For a CT LTI sys. with impulse response hift , the
output , Yet, to the given input xH) , is :

Y= RNA-ndY x
*h)-O

-
--YA



Examples :
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⑪ RH) = & U (a<0) Y()= ?
⑧ -at

Wits-UI YA= Se 4-ndi
from egn above

=eatStepI Waite/doaw x() UCT
x(T) A

-as
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I ↳e-
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Step witeldaw hicot)=UCY (Ucy Hipped)
h(a)*
I

0 *

Step Is slide his to the right by 't'
b(-)

↓

- ↑

- And check too all the possible different regions of overlap/NoovedalV
p

of My & WA-7 with coesponding different values of E.
- too example, in this considered example, we ear see the two
regions - >0 Overlap

t0 No overlap .

Stepl a) :As peo the regions of overlap
,

in Step I , multiply
xc & hist i & integrate legn) .

6) - Foo the non-overlapping regions, the product in eqe
Es EsO ·
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Step Egn & =>

t O

YA= (Cleaty -so

= - (1- eat)U(t) unitsteppto
a express right

YCt)A sided sig
--H ---------------

-

-
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NOTE If hit=U(t) : then foo any input sangingtoam-tow :

*writer41) = xcH) *heat interein

*
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CUMULATIVE INTEGRATION

too example : If 21) = SA) & ht= Hit

**e
⑳ e) A
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h() A
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StepI
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0 S T

Stepit hear)A-
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Step I Step
a) (i) 1 <t < 4

f

A Ccy/hst-i)
Overlap [0 -> (t- 1)]

- I
Get face) (1)
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(ii) 4 [t <6

A xC)/host-i) Overlap ((t-4)-x (t-1)1
I (t-1)

- -1)=14) (1) (1)&Y[
St-4) (t-1)S -I

- 3 -

(iii) 6<t<9

1
& xcr)/host-i) Overlap [A-4) -5]

I,
-C= SCH) (1)di

-5(t-1)
=-

+ 4 -⑯

b) (i) + > 9
11 Ray /h(t-i) No Overlap

- y( =0 -
- IS

Also
,
(ii) +<1

-
*c) /hcon)/hct-1) No Overlap .

I

↑ y() = 0 -
--q(-) -19

-1)

-

Step
Combining Eg. ④ to ⑧

O t 1 Ab
t- 1 1 <t<4

YC=
·3 4 <+ 6

1 =

!I
O t > 9

-
-t+ 9 6<t<9 *

REMEMBER : While performing convolution; you should look fooall
the regions of overdap by sliding hey to
the sight by it'



NOTE : If hit's a rectangular pulse given as:

hit)= al
[UH-a)-UH-b)T (acb)

Wit
>al I
A b It

Then too any xct)

8(= *()* hict) = -a)SN [UA-an Ust-bin]dY
e
to the pulse to exist, i.t, =I
It-a-),

0 = TcH- al((t -b-40 =x +> -b)

-YA)= -as
*

x)d4 AVERAGING .

↳stabhi- xi)
-/IYell//I 14

,

(t -b) It-e)

IF IMPULSE RESPONSE
, WA) IS A PurSt ,THE OUTPUT Is

THE AVERAGE OF THE INPUT:


