ECES535DIGITAL SIGNAL PROCESSING
Problem Set 7
Spring2001

Issued: WednesdayMarch?21,2001 Due: TuesdayMarch27,2001

Readingn Oppenheim and Schafer
Weekof 3/27/01 — ChapterB, Sections8.0-8.7,8.9
Notethat8.8 will NOT becovered
Weekof 4/3/01 — Chapter9, Section.0-9.6
(We maystartCh. 9 on 3/27 andcontinuediscussiorafter Exam?2)

EXAM ANNOUNCEMENT:

Exam2 is Tuesday, April 3. Thisexamwill cover materialthroughthelectureon March 20, including
problemsetsl-7 andMatlabassignmentsIll. Theexamwill beclosedbook,but two 8%"x 11" sheets
of notes(bothsides)areallowed. Calculatorsareallowed, but probablywon'’t be useful.

Problem 7.1 y
Figurel shavs the DFS, X [k], of a periodicsequence; [n] thathasperiod N = 4. Figure2 shovs
theperiodicsequencés[n| (periodN = 4).
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Figure2: Sequencé;|[n]
(a) Determinethe periodicsequence; [n].

(b) Find the sequencej; [n] whoseDFS is equalto the productof the DFS of ;[n] andthe DFS of
j‘g[n], i.e., Yl[k] =X, [k‘]XQ[k]

(c) Supposehatz[n] is theinputto afilter with frequeng responséin] = (%)nu[n]. Whatis the

outputof thefilter? (An analyticalexpressiorshouldbefairly easyto obtain.)



Problem 7.2
Oppenheim and Schafer, problem8.28

Problem 7.3
Oppenheim and Schafer, problem8.29

Problem 7.4

Computethe DFT of eachof thefollowing finite-lengthsequencesonsideredo be of length NV (where
N iseven):

(@) z[n] = d[n]
(b) z[n] = d[n — no) 0<ny<N-1

© )1, neven 0<n<N -1
=910 nodd 0<n<N-1

1, 0<n<N/2-1
(mxm_{O,NﬂgngN—l

0<n<N-1
otherwise

(@) oln] = { o



