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students are allowed to use only calculator. The necessary equations ond references ore
given in the last two poges of this exom paper.

1. Describe the following. (5 p)

a) The applications of digital signal processing.
b) specify some of the basic purposes of fílters and give type of applications where the filters

are needed.

c) Gíve list of applications where adaptive signal processing is used and what are its benefits
compared to non-adaptive signal processing?

d) The applications oftwo_dimensíonal fílters.
e) what are the benefits of multrate signal processing and give example applications where

multirate signal processing ís applied.

Design a lowpass FIR filter that satisfy the given specifications using window based design
method: {do = 0.3n, As = 50 dB, rrl, = 0.5n, and Ao = 0.1d8. (g pt)
a) use an appropriate fixed window to obtaín a minimum order linear-phase filter and

determine the coefficients of the imputse response of the filter and plot it.
b) what will be the order of the firter íf it uses Kaiser window?

The impulse response of a system is given as follows H(zl = 2-+ - z-z * 3z t 1 (4 ptl
a) lf the ínput is x(z) = rf !-z'!, what is the output in frequency domaín?
b) Determine the corresponding frequency response of the system at frequency o, =

O.25*2n.

4 The system function of a discrete-time LTr system is as foilows (g pt)

Hb)= -22+32+7
z¿*0.32*0.9

a) Determine the time-domain difference equation of the system.
b) Draw direct form ll structure of the system.
c) Calculate the output of the system when the input is x(n) = 3 + cos(O.Sæn)
d) ls the system stable, why?
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Ap:20 rog,o (tr) > o(e; o)

A,:20 rogls (+) > o(> r)

N DFT (k) = }l=t x(n)W#k , f or k = 0, 1, Z, ... ,N - |

Amplitude spectrum A,, = *lx(k)l = 1 (Reat[x(k))) + (tmøs[x(k)])

Phase spectrum etc = tan-t(Wrrrr)

Power spectrum p* = #lx@)12
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Lowpass filter impulse response

Twiddle matnxWa -

Highpass filter impulse response

Bandpass filter impulse response

hor(r) --

h,o(n)=*ffi#2l

200A"/I

L ¡,_\ _ sin[n(n - 0.5M)] sin[ø"(n - 0.5M)]
rLh7,\tL)tLP = r(n - 0.5M) r(n - 0.5M)

sin[ar,r(n - 0.5M)] sin[ø"1(n - 0.5M)]
n(n - 0.5M) r(n - 0.5M)



Table 10,3 Propeniêspfetlrnmoily used winilot¡vs (L - M + 1)

IVindow
name

Side lobe
level (dB)

Appror Exact ôp È ô, Ap
(dn¡

As

(dB)Ato A,to

Rectangular -13 4n /L l.8n /L 0.09 0.75 2t
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Bartlett

Hann

Hamming

Blackman

-25 \n/L 6.ln/L 0.05 0.45

-31 ïn/L 6.2r/L 0.0063 0.055

-41 &n/L 6.6n/L 0.0022 0.019

-57 t2n /L Ih /L 0.0002 0.0017
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