Lecture 1 : Systems

'%‘“ + B33 (0)
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ww—m 2| an () B0 ()220 o)+ B0k
N‘cﬁ a weighted :
‘sum of outputs

= [ax; (t) +Dbx, ()]

wei 'htesi sum of outputs, the superposition pnnelple_
n-linear.
”nds-ffaﬂ pregent mput only. Heme the system is causal.
' not constants. One coefficient is
of hme Han‘ __.the sysrem is tlme- O T
n system is dynannc, non-linear, causa,l and time-variant.

(¢) Given oy=evix)

0= ertath) = 1-[:@ +x)
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Lecture 1 : Systems

i.e. for negative values of 1, the OUP
system is non-causal. {4

4. Given
The output due to input delaye
(¢, T)=Tixt =D}
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als and Systems

The output due to weighted sum of inputs 15 s . 1 . 2
)+ - 1) + by (1]

y3(n) = Tlax (n) + bxy ()] = Eﬁ:(ﬂ)“‘ pxy (I

ya(n) # ay, (n) + by, (n)

Hence the system is non-linear. i Qfmt?“t Hence the system i8 ¢
3. The output does not depend on future VAL : H{_
+
4. Given y(n) = T[x{n)] =% (ﬁ“) x‘z(n«-" D

' 1
ot
yn, k) =Tlx(n =k = y{ﬂ)‘g@;gﬁs-%} 2 x*(n—1-k)

The output delayed by k units is:

! y(n—k}‘—‘y(h)[m‘_ = — k) +
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Lecture 1 : Systems

¢ L able is given by the

sc response of the system. This is called BIBO stability criterion.

- \ear time-invariant system with x(f) as input and ; y(1) as output. The
ot th system are related by the convolution integral.

y(t)= J x(7) h(t — 1) dT

—oa

oth sides, we have

j ,x(‘r) h(t ~7)dT

A=

o=

‘\-ll.

M&a Balwuodutd {6

el " Alue of the integral of the produc { of two terms is always
. roduct of their absolute values, we have
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1) Unbounded signals,

ennlev Suieeds A
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182 | Signals and Systems

Therefore,

For stability,
In this case,
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Lecture 1 : Systems

n is stable if its impulse response h(n) s absolutely summable.

2 |h(n)] < oo

R==so

2 rwl= ¥ a6(ni-7=a  for n=7

i F =

Hence the given system is stable if the value of a is finite,
e o o e o J

o) Gven e DU = 2+ 2 5=+ :1{ S-2)

; Y(n) = h(n)

e h(n) = 8(n) + % Sn~1) +.i.>-5'(rz s

discrete-time system is stable if

E|h(n)| < oo

H=—oo

lue only at n = 0, n = 1, and n = 2. For all other values of
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_ Hence this system is

(¢) Given
For stability,

ystem is unstable. ,
sten sare BIBO stable or not;
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v __y{n)=mammumnf[x(n) ;a:(g; 1), x(n-2)]
: x(n) = 5(?:)2‘

B0 i 6100 by s

-‘H{l) - maximum of [(1), 5(0), §(~1)] =1
h(2) = maximum of [6(2), §(1), 8(0)) =1
h(3) = maximum of [6(3), 5(2), 5(1)] = 0

 h(#)=0=h(5) = h6)...

Ol

" }t ; élk('*)l =[r(0)] + || + |n(2)| +
| 4 =t R 0 030 =
sen system is BIBO stable.
' y(n) = ax(n) +b
x(n)=8(n)
| y(n) = h(n)
Ise response is:

.h(n) a5(f%) +b

o I S e gt
ST e R S

‘“-” o)==
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