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Notes l. Due credit \rill bc given to ncatDess and adequate dimensions.
2. Assumc suilable data whcrcvcr necessary.
3. Illustrdte your answc! [eccssary with the help of[eat sketches
4. Use ofnon progmmmable calculato$ is permitted.

1. a) Express the ovcrall impulse responsc in terms of ht (n), hZ ([), hi (n) and ha (n)

b) Derermine h(n) whenof ht(n)={t /2, l/a, l/2}. h2(n)=h3(n)=(n+l)u(n)and
ha(n)=5(n-2)

b) State and prove any four proplrties ofDFT.
-oR
a) Compute the eight-point DFT of the sequcnce x(n) = \y,, %, Y,,%,0. 0, 0, O) using the in-

place radix-2 decimation-in-frequency algorithms. Follow exactly the correspoiding signal
florv graphs and keep track of all the intermediale quantities by putting them on the
diagrams.

b) Determine the response offiltcr by the method otDFf x(n) = {2. l) and h(n) = {1, 2}.

a) Dctermine the coefficienLs h(n) ol a linear phase FIR Iiltcr of length M : 15 \rhich has a
synlmetric unit sample response and frequcncy rcsponse lhat satisfies the conditions.
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b) What is finite word lenglh etTect in digital filters? What are the different ty'pes oflidte \^ord
length effects that occur in digital filters? Explain how it can bc Ininimized.

OR
a) Explaio Fourier sedes method of designing an FIR Filter. Hence explain Gibbs

phenoruenon. Also la) do\4! the step \\ise proccdure for designing FIR filtcr using Fourier
Series Method.

b) I'ind the pole and Z.ero localion of an analog Chcbyshcv typell filter for the lollou'ing
digital filter specifi cations. Use bilinear trarrsformation.
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15 a) A sequen;e x(o) is upsampled by I : 2, il passes through an L I'I system H I 
(z) , and thetr it

rs down-sampled by D:2. Cafl we rcplacri this proccss with a single LTt system with H2(z)

l [fthc arsuer is positivc. dllerniine the s]stenl function ofdlis sysrem.

b) l-lxplain Deaimation aDd lnterpolation p:ocess rvith example. Also obtain the spectrum of
Jown sanpled and up samplcd signal.

OR
a) lhe pron)type lilter in a four channel unifoml DF'T filter bank is charactedzed by the

transfcr lunction lIoQ) =1+t | - 3z-2 + 1z-1

i) Delermine the transfer function oflhe filters Hl(z),H2(z) & Hl(z) in the analysis

seclion.
ii) Detemrine the tansfer iinlction ofthc fillcrs in the synthesis section.
iii) Sketch the anaiysis and slnthesis scctions of tlre uriform D!'T filter hank

b) Explain polyphasc decornposrtion pro:css. Hence obtain FIR & llR pol)?hase filter
stlucturcs for decimator and interpolator.
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a) Explain the basic idca of Steepcst l)esce,rt nrelhod and hence explaiD how it is uscd to
mi[imizo the cost funcli(,n. Also discuss rhe stahility of Sleepest Descent algorithm rvith
appropd e signal flow graph.

b) State matrix inversion lemma llnd henccr dcrivc the recursive least square adaptivc filtering
algorithro. Also give the summary of Rl-S algorilhnl.

OR
a) Explain indetail the pdnciple 0fonhogonalir)" applicd 1o the adaptivc tilteling. hence dcrivc

wieEer- Hopf equation fronr Lhe principle ofonhogonality.

b) Exptain Least Mean Squ.re adapti\e fihering algorithm in detail. Also, discuss the stabiliq
constrairt, conyergcnce specd and exccss MSE related 1() I-east lvlean Square adaptive
filtering algorilhm.

9. a) What is STrT? \ hat are its dd\,antages over liouriea tmlrslbrrn. State and prove properties
ofsl l'I.
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What is discrete Hilbeft transfom'l Statc and prove thc diflerent propcrties of Hilbefl
transloran.

OR
Show tlat DCT is an orthogonal transf('ml.

What is Cabor transform:'Lis1 the aduntages aurd applications ofGabor transform. Explain
any one application ofGabor translbrrn in detail.

Draw &. explain the Interoal nrcmo.y Architecture ofDSP Processor 'l-M5320C67)0(.

Explain the application ofdigital signal processor in biomedical sigml processing with oeat
block diagram and associated $'avefonns 

OR
Explair the various registels. pointcrs rxrd interrupts of TMS 320C6713 DSP.

Discuss various issues iovolred in DSP l)rocessor dcsign. Also state basic rcquirement of
implantation of smallest DFT usinE DSP processor as an insrruction.
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