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Unit 5
LINEAR SYSTEMS WITH RANDOM INPUTS

Two marks

14. Define a system and Define the linear system.
Answer:
A system is a functional relationship between the input X(t) and the output
Y(t).1.e.. Y(0) =f[X(D)]. -o<t< .
A System is a functional relationship between the input X(t) and the output Y(f).
If fla; X (t)+ axXo(0)] = ap X (0 ]+ a; fiX5(0)]. then fis called a linear system.

15. Define time invariant system.
Answer:
If Y(t+h) ={[X(t+h)] where Y(t) ={[X(t)].then f 1s called the time mvariant system.

16. Check whether the following system is linear .y(t)=t x(t)
Answer:
Consider two input functions x;(t) and X,(t). The corresponding outputs are
yvi(D=t x1(t) and  v>(1)=t X5(1)
Consider y3(t) as the linear combinations of the two inputs.
vi(t)= tla; Xy(D)+a, (D)= art xp(t+a tx(0) (1)
consider the linear combinations of the two outputs.
ary(D+a: ()= ait xa(t+ax txa(t) (2)
From (1)and(2). (1)=(2)
The system y(t)=t x(t) is linear.
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17.

Check whether the following system is linear .v(t)= xl(’r)
Answer:

Comnsider two input functions x,(t) and x-(t). The comresponding outputs are
vi(D=x:1 (1) and v2(1)=x2"(1)
Comnsider y3(t) as the linear combinations of the two inputs.

ya(D= [a1 x1(D+a> x(D]= a;” X" (D+ax” (042 ax(Dasxa(t) ... 1)
comnsider the linear combinations of the two outputs.
a () +ax ya()= a; X7 (D+a> X7(t) )
From (1) and (2). (1)=1(2)

The system y(t)=x"(t) is not linear.

13. Define the Linear Time Invariant System.
Answer:

A lmear system 1s said to be also time-mvariant 1if the form of its impulse
response /ii(t,u) does not depend on the time that the impulse is applied.
For linear time invariant system. A(z.u)=h(t —u)

If a system is such that its Input X(f) and its Output Y(t) are related by a
Convolution integral.

re..if Y(r)= J‘h(u}f((r—u)d;; . then the system 1s a

-0

linear time-invariant system.
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19. Find the ACF of the random process {X(t)}, if its power spectral density is given

by
[1+@® for|o|<1
S(w) =-
«“ 1_0 . for |0)| =1
Solution:
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20. Define Average power.

Average power :L J S(w) do = R(0)
27 -

21. A system has an impulse response h(t) = e PtU(t), find the system transfer
function.

Solution:
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