24 Exercise in Digital Information Processing

. Are the following systems LTI-systems?
a) y(t)=x(t)+b

b) y(t) = x(t)m(t)

. Discrete convolution

e Compute the linear convolution for x[n] and A[n].
Xl =1{...,0,2,7,-5,3,4,0,...} und hln] = {...,0,2,-5,4,1,0,...}

e Assume the signals are periodic with the values for n = 0,1,2,3. Compute the
periodic convolution.

. Compute the Z-transform Z{x[n]} Z x,z" " of the signals

N=—o0

a) Z{ax[n] +by[n]} b)  Z{x[n—il} ©) x[n]Z{ (1)/4 Zt:erl\;vzi;z,4

. Compute the Z-transform of the signals

a) x[n|= @ n=0 b) x[n]= —a' n< -l
1 0 otherwise ’ 10 otherwise
Compare the results!
. Show that for the Z-transform Z{x[n]} = X(z Z xXnZ "

n—-—oo

e the convolution theorem

Z{x(n)xh(n)} = X(2) - H(z)

1s valid,
e and for the derivation of the Z-transform

dF()
—2 = Z{n- fInl}

is valid.



