2.9 a)
Let h(t) = g,(1)*g,(1)

P o o ()

= 27 fG,())G,(f)
:(JzﬂfGl(f))Gz(f)

d
(j271G,()) G (f) ﬁ[ gc'lf’)]*gz o)

3 d * = g&@. *
"E[gl(t) gz(t)]—[ e j\ gz(t)

1 0)G, (0
Y g0 s0de——2G, G, + 390G 54y
—» j27rf 2

I G0
:[jT?G,(f)]Gz(f)J{ 5 5(f):\Gz(f)
[ ~ fG(f)+G(O)5(f)}G )

- g g, (0t =[ [gl(t)}*gz(t)

2.10. Y(f)= ’_[X(V)X( f—v)dv

|X()|#0 if [v|<W
|X(f—v)|¢0if|f—v|£W
(f—v)<W forf <W +v when v>0and v<W
(f—-v)=-W forf <-W +v when v<0and v>-W
~(f-v)<W for0<v <W whenf <2W
(f-v)=-W for-W <v<0whenf>-2W
- Over the range of integration [, W], the integral is non-zero if |f|s2w
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2.11 a) Given a rectangular function: g(t)=

always equal to 1, and the height is 1/T.

1 ;
?rect(%) =2 sinc(fT)

Taking the limits:
1 t
lim—rect| — |=0(f
(£)-20

-0 T

i Lsine(/T) =1

lim T sinc(fT) =

b) (1) = 2Wsine(2W1)

. f )
2Wsinc(2Wt) 2 rect| ——
© k=1 (2W

lim 2Wsinc(2Wt) = o6(1)

W oo

. 2
lim rect(——— =]
W —mn 2W

242
G()=5 7))
By duality:

1 1
G(f) 2 —6(~1)———
) 25( ) J2mt

: _1 J
g = 25(1)+ 27”

—1T—rect (t?), for which the area under g)is
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The transfer function of the summing block is: H,(f)= [l —exp(—j27rfT)].

The transfer function of the integrator is: H,(f)= —

2z f

These elements are cascaded :

H() = (H(NDH,()-(H (/) H,(f))

7 [1-exp(—j27 /)]

|
(27rf)

s —m[] —2exp(—j2x fT)+ eXp(—j47ffT)]

\\ ) v_‘.
L../_ B
4 ( /ﬂ\ — V)
Ao o "OSTNEAL, L by >y
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