ECE 158 Fall 2008
Gibson

Homework #3 Solutions
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(c) X[i]= 5 .1'[;;]”{,.5;" 2n (=1)"x[n] which is real.
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526 X[k]= ¥ «n]iF.
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(a) X*[k]= X x*[u]W:.-.E”;". Replacing n by N —n in the summation we obtain
n=0
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DFT{x*[N—=n]} =DFT{x*[{(—n) 5} = X *[k].

5.27 Since for a real sequence, x[n]= x*[n]. taking the DFT of both sides we get
X[k])=X*[(=k) y]. This implies
Re{X[k]} + j Im{XTAT} = Re (X[(=F) 5 ]} — F Im {XT(=F) 5 13-
Comparing real and imagmary parts we get Re {X[k]} = Re{X[(—k) ]} and
Im{X[k]} = -Im{X[(-=k) 5 ]}

5.45 (a) yp[0]= glO]A[0] =4,

yp[11= glOTA[11+ g[1]A[0] = 10,

yp21= glO1A[2]+ g[1]A[1] + g[2]A[0] = -6,
yr[31= glOTh[3]1+ g[11A12] + g[2]A1] =8,
vp[4]=gll1A[3]+ gl2]A[2] =7,
yL[51= gl2]h[3]=-3.



(b) yclOl= gel01A[01+ g [11A[3]+ g [21A[2] + g [31Al1]
= glOJAl0]+ g[11A[3]+ g[2]h[2] =3
velll = gelO1A[1]+ g [NA[0]+ g [214[3] + g [31A12]
= glOJAl1] + g[11A[0] + g[2]A[3] =
vel2]= ge[01A 2]+ g [ Al1] + g [2]1A[0] + g, [3] ]3]
= glOJAl 2]+ gl 11Al 1]+ g[21A[0] = —
vel3]1=gel01Al3]+ g 1] A[2] + g [21 1]+ g [31A[0]
= g[OJAl3]+ g[11A[2] + g[2]h[1] = 8.
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d) glnl=[2. -1 3, 0, 0, 0] hnl=[-2. 4 2, -1, 0, 0}

vel01=g,[017,[01+ g [1ho[51+ go[21he [41+ 8o [31 1. [31+ o [41h,[2]+ g [S1h,[1]
= g[0]Jh[0] = -4 =y [0].

velll = gelO1h [+ g [117,[0]1+ g [2151,[S]+ g0 [311.[6] + o [41h,[3]1+ 8. [5]1 /(2]
= g[OJA[1]+ g[1)A[0] =10 = y [1].

Vel21=gelO10e[2]1+ g [ A (1] + 2 o[ 217, [0]+ o [317,[5]+ g [4171,[4] + g [5] /1, [3]
= g[O]A[2]+ g[1]A[1] + g[2]A[0] = —6 = v [2],

v [31= 261010, [3]1+ g 1o [2]14 g [21h e [1] + 80 317 [0]+ g [41 7. [5]+ g [5]h,.[4]
= g[O1A[3]+ g[11A[2]+ g[21A[1] = 8 = v, [3].

veldl=gel01h 141+ go[11h[3]1+ g 121 (2] + g 31 he [ + 8. [411,[0] + g [5]1 A [5]
= g[1A[3]+ g[21h[2] =7 = v [4].

velS1=gelO01h [51+ go [ ho[4]+ g [21 7 [31+ g6 [310. 21+ g [41 1o [1]+ g, (517, 0]
= g[211[3]=-3 =y [5].



5.50 v[nl=glnl+ jh{n]=[2—j2. —1+j4 3+;2. —j| Therefore,

viol] 1 1 1 1] 2-J2 4+ 3
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VIk1=[4+j3. 4-/3, 6-;3 -6-;5]
Thus, 17’*‘[<—A’)4]:[4+j3, -6+ /5, 6+ )3, 4+j31 Therefore,

G[k]:%(V[k]+1f'4=[<—k>4]):[4. ~1+j, 6, —1—j] and
H[A-]:%(V[A-]—V*[(—km):[3. —4-j5 -3, —4+j5]
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5.58 (a) IY[H]:{.&[HEL]. n=0,L2L.....(N-1)L,

-0, elsewhere.
NL-I ak N Lk N1 nk
YIk]= 3 ynlWyr = = xn]Wxi" = = x[n]Wy' . For k=N, let k=k, +rN
n=0 n=0 n=0
N-1 ooy N-
where k, = (k). Then, Y[k]=Y[k, +rN1= % sfa]WiFe™™) = 5 ynwike
n=>0 n=0

= X[""o] = X[("")N]*



