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s1) Y(z) = 0.3[z71Y(2) + 0.3y(—=1)] — 0.02[z72Y(z) + z ly(=1) + y(=2)] + X(z) —
0.1[z71X(z) + x(-1)]

We know that X(z) = z/(z + 0.2) and x(-1)=0. Then

0.3y(—1) — 0.02z71y(—1) — 0.02y(—2) N (1-0.1z"HX(2)

Y(2) =
(2) 1—-03z1 + 0.0222 1—03z1+0.0222

When the input x(n) is zero, X(z)=0 then the second term on the right side is zero. It is the z
transform of the zero input response ygi(n). The inverse z transform of this first term on the
right side.

0.3y(—=1) — 0.02z"'y(~1) — 0.02y(=2) _ 0.288 —0.02z""

1—0.3z71 4 0.02z2 T 1—-0.3z"140.02z72
_0.288z% —0.02z

z2 — 0.3z + 0.02

Yoi(z) =

Yoi(z)  z(0.288z—0.02)  0.376z 0.088
z (z—-01)(z—-02) (z-02) (z-0.1)

yoi(n) =[0.376(0.2)" — 0.088(0.1)"Ju(n) — =zero input response

You(2) = X(z)(1-0.1z7") 1-0.1z7"1 z
0s\ ) = 10321+ 0.0222  |1—032-1+0.0222|z+ 02
z%2(z — 0.1) 72 —0.5z 0.5z

S 020z -0DZ-02) (Z+02)(z-02) z+02)  z-02)
Vos(n) = 0.5[—(—0.2)" + (0.2)"]Ju(n) — zero state response

S2) For this case we have

ag=—=\|-1|,a1 =—= ,ay =
311 am
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The Karhunen-Loewe transform is then given by

y(] [2/V6 1/V6  1/V6 |[x(0)
yO[=] o 1/V2  —1/v2||x(1)
y@1 L3 143 —1/v3l1x@)

1 1 1
$3) H[8(D)] = —and H || = —58(t). Then H |1 = —n8(1).
S4) If @1 (t) and @, (t) satisfy dilation equation,
(a) Does not satisfy.

(b) Will satisfy a dilation equation as follows.

P, () = %Hl 3 (3)

)= 5 (5):(3)

- 0000 -0 (0 )00 2) - )2
where H(w) = \/%Hl((o)Hz(w).

$5) h;(n) = —1"h(N — n). Therefore,

-1 -3 6 -2

h{(0) =h(3) =——,h;(1) = -h(2) =——,h;(2) =h(1) = ——,h;(3) = =h(0) = ——
1(0) =h(3) 53 1(1) (2) 53 1(2) =h(1) N 1(3) 0) 53
56) DCTé”(k) _ g[%_l_ Cos(21kZ+1)n: + Cos(216<+1)rr + cos(2{:+1)n + cos(2];+1)1t n cos(ZIl",;-l)Srr]

DCTM(0) = DCTM (1) = DCTM(2) = DCTM(3) = DCTM (4) = DCTM(5) = —0.197

DCT values for N=6
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57)L{ +2% - 3x }_ L{e%}

2 dx(0) 1
s“X(s) —sx(0) — T + 2[sX(s) — x(0)] — 3X(s) = p—r
s2X(s) —1F 1+ 2sX(s) — 2 — 3X(s) = 5
(s? + 25 —3)X(s) = S—Ll +2= 2:__11

2s—1
(s—1)(s2+2s—-13)

58) L {(SZ+S(.02)2} =17 {sz-iu)z ' sz-ls-u)z} =L {sz-l-%} * L7 {sz-ls-wz} = cos(wt) * Sin(f)wt) -

5 Jy costomsinfnt = 0)]dx = 75 [ cos(—20x + 00 + 5 (tw)sin(wo)| |; -

X(s) =

é E cos(wt) + %(tw)sin(oot)] — % E cos(oot)] = i sin(wt)

Q9) Compute the inverse Fourier transform of

1 400 ejwt
_ p-1 - _—
f(t) = F{F(w)} o f_oo T o2 dw
+oo
—oo 1+oo2

fort=0, f(0) = zi dw = ziarctan(oo)IJroo = %

to evalute f(t) whent # 0,

1 el 1
f(t)—%ln —llm 1T zdzl—ze

Q10) x(n) = —e’ ko 4 1 ~e” o = x1(n) + x;(n)

N-1

(k) ].2 2k1'm —ZT[(k ko)n
Xl = Z e’ N Z

n=0

From this result

X(k) = g[S(k — ko) +8(k—N+ko)]



