ECS 452: In-Class Exercise # 6
Date: 13/02/2018

Instructions
1. Separate into groups of no more than three persons. The group cannot be the same Name I D (last 3 digits)
as any of your former groups. Only one submission is needed for each group. Prapu n 5 5 5
2. Write down all the steps that you have done to obtain your answers. You may not get

full credit even when your answer is correct without showing how you get your

answer.

3. Do not panic.

1. Consider a DMC whose transition matrix Q is

x\y 1 2 3 4 x\y 1 2 3 4
1 010 020 030 0.40]—>E—y 002 004 0.06 008
025 0.25 025 0.25|—=4t-3 010 0.10 0.0 o010| =P
3 0.50 0.30 0.10 0.10 |—=2-t 53 0.20 0.12 0.04 0.04
2| 2 2 7
0.37_ O.Z_B 0-20 D.?'?_
Suppose the input probability vector is p = [0.2 0.4 0.4].

a) Find the joint pmf matrix P. Put your answer next to the Q_matrix above.

b) Find the output probability vector q .
[e-32 O-2¢ ©.20 0.22])

c) Suppose the naive decoder is used. Find the corresponding P(S).

=) A 2 [ne
X\y 1 2 3 4 PLC) =0.02 +0.10 vO-O = 0.16

1 [€0D 004 006 008 PLE) =1-P(C) = 1-6.1C =0.84
P= 2 |010 @10) 010 0.10

3 0.20 0.12 (0.04) 0.04

d) Suppose the following decoder is used. Find the corresponding P(S).

Qty) 1 1 2 3
y )A((y) x\y 1 3 4
1 1 P(C) =0-02+0.64 +0.10+0.04%
> 11 1 [0.02)@0D 0.06 0.08 )
= 0.
3| 2 P- 2 |010 010 (0.10) 0.10 z
4] 3 3 |020 012 004 Qoa) FLE)=1-PLC)=1-0-2=0-%

e) Suppose the decoderis X(y)=2.5-|y—2.5|
Find the corresponding P(&).

atty) 1 2 2 1

x\y 1 2 3 4

s 12_ 1 0.04 0.06 (0.

o . P= 2 0.10 @.010
;

3 0.20 0.12 0.04 0.04
1.9

y-2.5 [ 2.5- \y-2.5)

’1‘;

+ v p X

P(€) =0.02+0.10+ 0.10 +0.0% 0.3
PCE) =1-P(C) =1-0.3=0.7



