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Consider the following seemingly simple. discrete memoryless relay
channel:

6

NG
X %Yz

Here Y,,Y, are conditionally indcpéndent and conditionally identically
distributed given X, that is, p(yy,y31x)=pO;lx)p(yplx). Also,
the channel from ¥, to Y, does not interfere with ¥,. A (2% n)
code for this channet is a map x:2® 5 X", a relay function
r: Y- 2" and a decoding function g : 27Co x Y3 — 2% | The pro-
bability of error is given by

Pgn)=P[ 8("(]1). Yz)# w } ’

where W is uniformly distributed over 2™® and
AR n n
pw, ¥, ¥y)) =2 E] POy | x{w)) il--ll Py | x (W) .

Let C(Cq) be the supremum of the achievable rates R for a given Co.
that is, the supremum of the rates R for which P(e”) can be made to tend
to zero. '

We note the following facts:
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1. C(0) =sup KX: ¥,)-
I
2. (o) = sug X, ¥, Yy .
plx
3. C(Cg is a nondecreasing function of Cp .

What is the critical value of Cq isfgch that C(Co) first equals C(eo) ?
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