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LET p--The probability for sending a binary 1, then the probability for 
sending a binary 0 is (l-p). From the entropy formula for H(p), we can draw 
the figure of R(p) ,and from this figure , we can find the maximum entropy 
and the p. 
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From the .above figure, we know the maximum entropy is 1 where the 
probability for sending 1 or 0 is 0.5. 
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(a) chars := 110 Number of characters available 

log (chars) ]
b := ceil Number of bits required to represent a character[ log(2) 

====> b = 7 bits 

(b)	 B:= 3200 Hz Channel bandwidth
 
SNRdB := 20 dB Signal to noise ratio
 

SNRdB 

10 
SNR :;:;:: 10 ==;~===> SNR = 100 (Absolute power ratio) 

C := B. [log (1 + SNR)]	 
4 

==> C = 2.131·10 Channel capacity (bits/sec) 
log(2) 

C 3 
C :::::: ­ ===> C = 3.044 10 Channel capacity (chars/sec) 

b 

(c) Assuming	 equally likely characters,
 
information content of each character is:
 

1 
P := ----- Probability of each character 

chars 

log[~] 
1;=-­ =========> I = 6.781 bits 

109(2) 
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x .- 1 x .- 0 x .- 1 x .- 1 x .- 1 Input vector
 
0 1 2 3 4
 

ga .- 1 ga .- 0 ga .- 0 ga .- 1 Gain vector, mod2 adder
 
0 1 2 3
 

gb .- 1 gb .- 1 gb .- 1 gb .- 1 Gain vector, mod2 adder
 
0 1 2 3
 

k := 0 .. length(ga) - 2 
v	 : = 0 k: = 0 .. length (x) - 1 v : = X 
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v	 := 0 i : = 0 .. length (v) - length (ga)
 
k j := 0 .. length (ga) - 1
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