The University of Queensland
School of Information Technology & Electrical Engineering

comMs3100/7100 Introduction to Communications
Tutorial 12 Answers

12.1 (handwritten)
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12.2 not starred.

12.3 Show that H (X,Y) = H(Y) + H (X]Y).

P (xi,y;) =P (xily;)P (v;), and

zX: (x,,y])z (y)

1

:Zy: [Z:P(Xi,y]')] lOgﬁyj) + ZP(Xi,Yj)m

“H(Y) + H (X]Y)

12.4 a) H, (G|S) = Zx,y P (X7Y) log P()1|y)

G P(GS=0) P(G,S=0)logsghg P(GIS=1) P(G,S=1)logsghs

1 0.1 0.05 % 3.3219 0 0

2 0.1 0.05 x 3.3219 0 0

3 0.05 0.025 x 4.3219 0.05 0.025 x 4.3219
4 0.45 0.225 x 1.152 0.25 0.125 x 2

5 0.2 0.1x2.3219 0.3 0.15x1.737
6 0.1 0.05 x 3.3219 0.2 0.1x2.3219
7 0 0 0.2 0.1x2.2319




12.5

Sum the H(G |S) rows and we get 2.1807.
b) 1> (S;G) = H2 (G) — Hz (GIS)

Calculate H(G) and then subtract part a’s answer.

Binary erasure channel

P(0)=P(1)=1(1-q)

P(E)=ia+ia=«a

H(Y)=25%log £ +alogl

=(1-a)log2+ (1- a)log - + alogi

We can rewrite this as:

=l-a+w(a)

Note that the w (a) term is the same as the conditional entropy below.
H(Y[X)=2x1[(1-a)log:L +alogl+0logi]=w(a)

Thus, Cs = maxI(X;Y) =H(Y)-H(YX) =1-«



