EE 451 Fall 2001

EE 451

Homework #13
DueNovember26,2001

1. A real continuous-timesignal z, (¢) is bandlimitedto frequencieselonv 5 kHz. The signalz, (%)
is sampledwith a samplingrateof 10 kHz to producea sequencer[n]. The N-point DFT X [k] of
N = 1000 samplef z[n] is computed.

(a) Towhatcontinuous-timdrequeng doesindex & = 150 in X [k] correspond?
(b) Towhatcontinuous-timdrequeng doesindex k£ = 800 in X [k] correspond?

2. A continuous-timesignal z,(t) is bandlimitedto 5 kHz. z,(t) is sampledwith a frequeng Fg,
producingthe sequence:[n|. To examinethe spectralpropertiesof the signal, we computethe N-
point DFT of asegmentof N samplef z[n] usinga comuterprogramthatrequiresN = 2¥, where
v is aninteger

Determinethe minimum valuefor N andtherangeof samplingrates
Fmin <FS <Fma;c

suchthataliasingis avoidedandthe effective spacingbetweerDFT valuesis lessthan5 Hz; i.e., the
equvalentcontinuous-timdrequenciestwhichthe DFT is evaluatedareseparatethy lessthan5 Hz.

3. A signalis sampledwith a samplingfrequeng of 10 kHz. It is obviousthatthereis a predominant
signal at one frequeng, but you suspectthere may be other frequencieswith smalleramplitudes
present.Youwantto verify this for ary frequeng which hasanamplitudeof atleast1% of themain
frequeng, andis separatedrom themainfrequeng by atleastl0OHz.

(a) Whatwindows canyou useto seeif you arecorrect?
(b) Choseonewindow from (a). WhatlengthDFT do you needto useto seeif you arecorrect?

(c) Downloadthefile si gnal . mat from http://www.ee.nmt.edwison/ee451/hw/hwi13ignal.mat.
Loadthis signalinto MATLAB usingthecommand oad si gnal . mat . (If youcannotload
the binaryfile signal.matjry the ASCII file si gnal . dat . Youwill have to usethecommand
| oad si gnal . dat toloadit.) Youwill have asignalcalledx. Usethe MATLAB fft function
to determinethe dominatefrequeng, andto determinef ary otherfrequenciesrepresent.If
otherfrequenciearepresentwhatarethey?



