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(055) [

Solution : a) fex) = logge is a convex function
,
that i :

log) [bidi) = Edilya, whereEdi=

So take di =P: on =P. -> log(P)= P.. GP, or

- Fies z-Sie- nee
b) Due to convexity of Fies - Fax = F(F ) = lgd

Emin = Ferrest)= 0 .



T

as Assume that the minimum output entropy stat is mixed
.

Call o

9 . - So = [diMX4 -

9) (E(f) = S(9)[6: 14.xy. 1)) =S(d: E(14..XY.. 1)

Since & is concave - S([(. 1) I [
.

J: S([(14, ·X:1)

- S([(1minXtmil) Where Ifmin] is the state

with the smallest value of output entropy.

b proof of covariance: We want to show that Ecuent-rescent



orecuenc = Ees. For any channel
this means that :

& (AU) ecrUY-[ReA! there we should

show that CAU = MijAj where h is a unitay

But this is obvious: Since

ePY is the operator of rotations around the Y-axis :WE KNOW THAT

10Y
e (c)
C) Finding the minimum output entropy stat : We have :

E(g) = (1 - -p.-f + P. (ex+ zez) + p- YeY

let 8-11 +h . 0) where is is a unit rector.

E : HE)- (E) where



( - 2p, - p,)Mx + P.) My
- nu) + p, nyy .

-

(-29. - 2p)nx

&= (2) =)Dans II=
-> ITE= 1 - 1 p.- p

.)" (ny +2) + (1-4p. )" ng
= (l - 2 p, - <p,) (1 - my) + (1-4p.) my
lik = ( - < P. -+p) = (A-4P.)"- (1-2.-zp,>] my

Minimum ENTROPY = Maximum IFP (More purestat). thus.

if 1-4p. > 1-2-2p. -> My =#
or

if 1-4p.? 1-1-, - My = 0.

Pep, - My = (i) (i)Y
Y P

.
Ep, - Up = 0. = Do (



هرمن ۱۵

&= 1

, )+ I

-> Ta = I ** -> d =[1
E -

Pu

--

m
·

·

In= I + ( +p = Ti=

6) So tre require the SAB = 1+ 1 = 3 this is possible for p=1

2) this is possible. For P-0



18) = 102 Bali) = 18)

10 := T(FA)(2) -> AsID =BpID=>

2

=
=T: [71

,=] =0 .



X, = TX Xc = TX [M
,
Y=]> 0.

i

Xiti = -Fixi Xitj =EjX: (itj) .

the for ground stats are : 1 %.) = (2)

1%.7 = File>

1907 =ze)

197 :Eit= /it.

&

solution : 14= 10,++p1.+

-> So = PlXl+ 4-plNX1) -> ELI4)) =SctA) = -Ploqp-4-plog( -p)






