EECS 451 SOLUTIONS TO PROBLEM SET #7

la. Reverse the second sequence: {4,3,2,2} — {2,2,3,4}, repeat the cycle, and shift:

y(0): Layiiaas = (D@ +(2)©2) +(3)(2) + (1)(3) =17
y(1): BaTe — (DE) +(2)(4) + (3)(2) + (1)(2) = 19.
y(2): Lrtagate = (@) +(2)3) + (3)4) + (1)(2) = 22
y(3): Laaisaan — (D2 +(2)(2) +3)3) + (1)(4) =19. {17,19,22,19}.

1b. X1(0)=1+4+24+3+1=07. X;(1)=1+2(—j) +3(-1)+1(j) = -2 — 5.
X1(2)=1-2+43-1=01. X;(3)=1+2()+3(=1)+1(—j) = —2+].
Xo(0)=4+3+2+2=11. Xo(1)=4+3(—j) +2(=1)+2(j) = +2 —
Xo(2)=4-3+2-2=01. Xo(3)=4+3()+2(-1)+2(—j) = +2+g.
Multiply: Y (0) = (7)(11) =77. Y(1) = (-2—-75)(2—j) = —5. Y(2)= (1)(1) =1.

Multiply: Y (3) = (=2 4+ 7)(2+ j) = —5 or conjugate symmetry: Y (3) =Y (1)* = —5.

y(0) = %[77 54+1-5]=17. y(1) %[77 5(7) + 1(=1) — 5(—5)] = 19.
y(2) = 1[TT+5+1+5] =22. y(3) = 1[77 —5(—j) + 1(-1) — 5(j)] = 19.

2a. X (k) = Zgﬁ)_l x(n)e 32 nk/N 4 Z N/2 x(n)ed?™ kN Let n — n — % :
X(k) = Zgﬁ)_l[%(n) + x(n + —)e Jmk]e=a2mnk/N — () if e/™F =1 — k even.

2b. k odd — eITk = —].—>X(k?> ZN/Q 121,( )6 j2mnk/N _ DFTN/Q{QZE( )e—j27rn/N}
since k = 2m + 1 — e—i2mnk/N _ o=J27 N/z e—i2mn /N _ Wm/n e—i2mn/N

2(0) 1 1 1 1 (0) (0) 7
e 1|1 5 -1 —j (1) X)) | _|—2-J
3. 22| T3l S - X(2) — X@2)| = 1 . Agrees #1b.
z(3) 1L —j =1 (3) (3) —24]
4. z(n) ={1,1,1,1,1,1,1} becomes aliased to {2,2,1,1,1}.
X(k)=1+1e js - + 1le™5™ 4175 4 1e 5" +le 5 +le 5
—jark —j6mk —j87k
X(k)=2+2"5" L le 5 4 le 78T 4+ le DFT—! —{2,2,1,1,1}.
5. Let h(n) = he(n) + ho(n) and u(n) = ue(n) + uo(n) (break into even and odd parts).
Let A(k) = DFT{h(n) + ju(n)} = DFT{he(n) + juo(n)} + DFT{ho(n) + juc(n)}

REAL IMAGINARY
= [Ho (k) = Uy()) + JHo (k) & UeB)]; Ho(K) = DFT{he(n)}; Ho(k) = LDFT{h,(n)}.
2H (k) = Re[A(k) + A(N — k)] + jIm[A(k) — A(N — k).
2U (k) = Im[A(k) + A(N — k)] — jRe[A(k) — A(N — k).
Easy to confirm you get the right answer when either A(n) = 0 or u(n) = 0.

6. 4 spikes are caused by H(e’*), so H(z) has poles {0.97,0.97¢77/2,0.97¢7™,0.97¢737/2}
H(z):’zél_‘zi(i974 and y[n]=x[n]-0.974x[n-4]4+0.978x[n-8]+. . . and x[n]=y[n]-0.97*y[n-4].
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