SOLUTIONS TO PROBLEM SET #8
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increasing DFT order no help 18 points does resolve them
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Harmming: 14 points not enough Hamming: 15 points is enough
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Resonator: no endpoints Emphasized 0.3n over 0.4%
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Multiply 2nd sinusoid by (-1) Spectrum shows aliasing |
2 - . — 10 . .
LN
N
€ ‘P Pl =
£ o (L lé 55
[T
-1t Q
- - 0
0 10 20 30 40 0 50 100 150



100 150

50
spectrum of comb-filtered

spectrum of sine+saw

10

20

comb-filtered sine+saw

5 10 15 20

sinusoid+sawtooth
10

00

1

50
spectrum of comb—filtered

|

160
150

100

50

25

20

15

10

comb—filtered sine+square

- $Solutions: EECS 451 Prob Set #8, Prob #1
xumw:ﬁo.u~ﬁw*ﬁwuum_H+mwnﬁo.pxnw»ﬁwuum_vn
szUHOnAu.N_Hv,mnmaﬁxﬁpupwuv
title('sum of two sinusoids’),ylabel( 'x(n} ')
mCUbHOnﬁu‘w,mv.ﬁmOﬁAmUmﬂmMﬁnx“H"Hwy.pmmuuv
title(’12 points does not resolve’),ylabel (‘DFT of x({n) ")
subplot (372,37, plot (abs (EEL (X (1: }.256)))
title{'inc easing DFT order no hel ') ,ylabel { 'DFT of x{n) "}
mcUUHOnAw_m.av.nHOnAmvm.mmnax : 128 1)
title(’'l3 points does resolve them’),ylabel ('DFT of x(n) )
Y=X(1:14)", amming :
mccmponﬁu.w,mv.UHOnnmvammnﬁxﬁH“Hny.::msawbmﬁpnu._Pwmuvv
title(‘Hamming: 14 points not enough‘),ylabel ('DFT of x(n)*)
mCU@wOnﬁu‘N‘mv.Uwonﬁmvmﬁmmnaxawnpmv.*rmsawﬁmﬂwmv.~mmmuy_
title(’'Hamming: 15 points is enough'’),ylabel {‘DFT af x{n) "}

$Scolutions: EECS 451 Prob Set #8, Prob #2
xumwnﬁo.u»ﬂh4ﬁwuwm_V+mHDAo.nnUM*HHhum_urll

H=[1 -2*cos(0.3*pi} 1]; ¥Notch filter -2 sy
YY=conv(H, X} ; Y=YY(3:32); %$Discard endpolnts
MCUUHOnAu.m,wv_mnmEAMV

title{'Notch: no mn&nowsnm.~.<wmvaﬁ.<ﬂ=v.v ——,

mEUUHOHﬁu.N.m_ﬁbHGnﬁmUmAmmnAN.Hmmvuv \ |

title('Eliminated 0.3\pi’).ylabel{’'DFT of yimn) ’)
H={l -1.8%cos(0.3*pi) 0.81]; $Resonator; r=0.9 t-1.80sfe3m) %
YY=filter{[1].H,X}; Y=Y¥(3:32); $Implements AR
mCUﬁHOnAu.m.uu.mnmE.MV

title({'Resonator: no mnmvowsnm.».wmemHA,%abv,g
m:UﬁwOﬂAu,m.uv,UHOnAmUmﬂmmnA%.Hmmvuv
title('Emphasized 0.3\pi over O.4\pi*),ylabel{ DFT of yin) ")
Nnmwzﬁo.u»m:.,,.ﬁfuw:+ﬁT..,_. -~ [1:32)1).*sin(0.4* m.::r"um:,.
mCUUHonnu.m~mv.mﬂmEANv
title('Multiply 2nd sip - n'y, z{n) ")
Z=Z.*hamming (32) ' ; 4 Q. =g Fo.¢ a.‘.ust-rm‘ﬂ ejyrw
mzvuponﬁw.mhmv.ﬁHGnAmUm.mmnﬁN,Hmmvvy

title(’Spectrum shows aliasing‘),ylabel('DFT of z(n) )

%Solutions: EECS 451 Prob Set #8, Prob #3
xnmwnAo.u*ﬁw*mo"mwuv+mm£ﬁooﬂbﬂHo“mmuam\Uwu“
mCUUHOnAu.N‘HV.bHOﬁHNU
anHmA.mwbcmoMQ+mm5n00ﬁU.v~%Hmvmwh.xnbv,y
qux.*zmaawﬂmﬁwov.h
m:UvHOnﬁu.m.mU,UHOnAmUmgmmnA%k,mevv_
title{'spectrum of mw5m+mm£.y,<wmwmwa.ome of x{nj)*

H={1 1 ﬂ 1 vH 111 pctmw.. %Comb filter oR:\'10..e1! /2
YY¥=conv(H,X); Y=YY(10:3 H . v ——
subplot(3, 2, 3} plot (Y} . \m..ﬂzmw ok MC&V@\N.%.WM&HV&

title(‘comb-filtered mw5m+mm€.v~%wmwmwﬁ.wﬁnv.u

YY=Y. *hamming (21} ; (d) = N—_ .
subplot (3,2,4) , plot (abs (££E(vY,128))) | ELMIVITE S tUkroMCs |

title(’spectrum of ooavrmwwnmnm&~v.HHmUmhA,Ume of y({nj} ")
xumwbﬂo.w»ﬁwamoumm:._.ghpﬁﬂo“mw_»M\ﬁ.:..

YY¥=conv(H,X); Y=YY{10:30};

mcUMFOHAu.m.mv.UHonA&V

title(’comb-filtered mwbm+mﬂCmHm,v\KHmUmHA.KADU.v
%duw.:ﬁwaawﬂmﬂmwv‘“
mCUUHDnﬁu.m.m-.ﬁwonamvmnmmﬁ*&M.Hmmvuv

title('spectrum of OOBU:mMmeHm&_,,%wmvmwﬁ,bme of v(n} )



