EE3101 Tutorial 2 Solutions

(1) The waveform of “1” (s, (t)) is not equal to the negative waveform of “0” (s, (t)),i.e. s;(t) #
—ks,(t) {k is a constant and k=1 here}, =» we can’t use single discrete impulse with

separation T, amplitudes A and —A to represent the coded waveforms for “1” and “0”
respectively.

One possible solution is to use the following discrete impulses for represent “1” and “0”.
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Method |

Assume that binary “1” and “0” are represented by discrete impulses with amplitude A and -A
respectively.

Ry =(A)? 12+ (-A)* /2= A?
Vr=0, R =(A)(A)/4+(A)-A)4+(-A)(A)/4+(-A)(-A)/4=0
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Since each impulse generates two pulses (with T/2 apart), i.e.

H(w) = T sin(@T /8) +exp(—ij/2)[Im] {Assume t=0 is at the middle of the 1% pulse}
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Method 11

Assume that “1” is represented by 2 discrete impulses with amplitude A and with T/2 separation,
“0” is represented by 2 discrete impulses with amplitude —A and with T/2 separation, as shown in
the following figure.

T/2
P -
i.e. binary “1” =>» and binary “0” l l
l«<—
T/2
Each impulse generates one pulse with pulsewidth T/4, i.e.
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Method 111

Assume that “1” is represented by 4 discrete impulses with amplitude A, 0, A, 0 and with T/4
separation, “0” is represented by 4 discrete impulses with amplitude —A, 0, —A, 0 and with T/4
separation, as shown in the following figure.
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Each impulse generates one pulse with pulsewidth T/4, i.e.
H(0) = T sin(wT /8)
T4 (wT/8)



R, = (A)?/8+(0)% /8+ (A)2/8+(0)2/8+(~A)? /8+(0)2/8+(~A)* I8+ (0)* /8= A?/2
R, = A(0)/8+0(A)/8+ A(0)/8+O0[A/2+(~A)/2]/8
+ (~A)(0)/8+ (0)(~A) /8 + (~A)(0)/8+ O[A/ 2+ (~A)/2]......=0

R, = A(A)/8+0(0)/8+ A[A/ 2+ (~A)/2]/8+0(0)/8+ (—~A)(~A)/8+0(0)/8
+ (~A)[A/2+(~A)/2]/8+0(0)/8.
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(3) (a) CD: ~650MB; DVD: 4.7GB
(b) (i) CD: 650M x 8/3600 ~1.4Mbls
DVD: 4700M x 8/7200 ~ 5.2Mb/s
(i) CD: 1.4M/3 = 0.47MHz
DVD: 5.2M/3 =1.7MHz

(4) (a) (i) 3dB; (ii) 11.8dB; (iii) 21.8dB
(b) (i) 6dB; (ii) 23.5dB; (iii) 43.5dB



