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1. A real continuous-timesignal ��������� is bandlimitedto frequenciesbelow 5 kHz. The signal ���	�����
is sampledwith a samplingrateof 10 kHz to producea sequence��
 ��
 . The � -point DFT � 
��	
 of
����������� samplesof ��
 ��
 is computed.

(a) To whatcontinuous-timefrequency doesindex � ������� in � 
��	
 correspond?

(b) To whatcontinuous-timefrequency doesindex � � ����� in � 
��	
 correspond?

2. A continuous-timesignal ���!���"� is bandlimitedto 5 kHz. ���	���"� is sampledwith a frequency #�$ ,
producingthe sequence��
 ��
 . To examinethe spectralpropertiesof the signal,we computethe � -
point DFT of a segmentof � samplesof ��
 ��
 usinga comuterprogramthatrequires�%�'&�( , where) is aninteger.

Determinetheminimum valuefor � andtherangeof samplingrates

#+*-,/.102#�$102#+* �43

suchthataliasingis avoidedandtheeffective spacingbetweenDFT valuesis less than5 Hz; i.e., the
equivalentcontinuous-timefrequenciesatwhichtheDFT is evaluatedareseparatedby lessthan5 Hz.

3. A signalis sampledwith a samplingfrequency of 10 kHz. It is obvious that thereis a predominant
signal at one frequency, but you suspecttheremay be other frequencieswith smalleramplitudes
present.You wantto verify this for any frequency which hasanamplitudeof at least1% of themain
frequency, andis separatedfrom themainfrequency by at least10 Hz.

(a) Whatwindows canyouuseto seeif youarecorrect?

(b) Choseonewindow from (a). WhatlengthDFT doyouneedto useto seeif youarecorrect?

(c) Downloadthefile signal.mat fromhttp://www.ee.nmt.edu/rison/ee451/hw/hw13signal.mat.
Loadthis signalinto MATLAB usingthecommandload signal.mat. (If you cannotload
thebinaryfile signal.mat,try theASCII file signal.dat. You will have to usethecommand
load signal.dat to loadit.) Youwill haveasignalcalledx. UsetheMATLAB fft function
to determinethedominatefrequency, andto determineif any otherfrequenciesarepresent.If
otherfrequenciesarepresent,whatarethey?
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