Lecture 16 C [/\ I 2\
Thursday, November 13, 2014 *

8:30 AM

A—B
T ndormafion Zumf'h‘es for CA‘M’Lt/ N

C&\An ne I ;\/e.s
l/ cowl ;‘Hunﬁ.( aQis‘Tr;é) u.T}Dﬂ '

CJO\SSIICQ.I NWTKQ{ IAM'- I(/\/): ;"[:f)‘ I(A;B}

] v (AR = H(B) — H(BIA)
Concave /3() - IT(A ) ,\ N\ finear

Concave comfpsz-{ with linear

ﬁ af:‘/iw\i‘mffaw s eq.s/ ((;:)V\.UEX o/gfn"“i%%ﬁon /Jfalo[fm”)

Holer le[l;rmwffan : )Q(/l/> = ?2’2 o (xi Bj
- sepereble
SOy e = 5 @l el
I\Fu.fe SIL'd'&.

arf’ky uh-v{

- CDV\CM/\Q IS (x)é’ C"V‘-’?’l“r mirture§ 15 Cghp(;{('ﬂﬂ‘l’l mgul en c{Asrfzq/ ;V\"/I\frm'ﬁﬂn Y
P Harkor chain N-X-B"% 1 (x,8)2 T (x;BIY).

= Diffialt o 0/07"'"""16 hecause choice of pure shfes 1gy

— f’fva VAJJ Fure shie 5':4#366:
S wgpose A 7 o(R) <X @/Dx
i i
flaec'lml Juﬁfosff/m of /ox Lpe e %}7(7 lg,'fx\béﬂyl

XA % Y
Defiee p°7 = 2 pEpr1d) 1ol @ NG [ @ [pd e
Netice  thaJf T}‘{ (P&YA> :PKA

> T (XY;A) 2 T(x;A)

_e/‘aaVL\ "'M ,‘CB Shoulﬂ{ be orﬂlla]anq/ FuLff sfq.fe,
Con sy el ] 1> 0

A

(\Pum 5 liles

o {bb‘ﬂ pr‘llnjvw»/'
Dmf‘a F/'oc_es'f;y ‘,me}.

/\,(%hl“( IW{;VW\Q'/";OM : I(/V) = {;:70"‘ I (Xj B)

. xA wre.
__OKay fo fe?uu/f/p r

— (Canraie “. “adut p{em.'*y [‘m an wnusm/ way\ ol 5/7:}65,

Fall 2014 Lectures Page 1



— OKﬂy To fe;ui/t’ /0 rwe-
= Concave T '.“f“’+ 9{6#«5;+/ (‘u/\ an wnlisus/ wy) /F,LN stales

P I[x,-e)h = T (x;B)
N A
whane U’XA 4 ru.m[:wfmn 07/‘ %F(y) ﬁn{

ﬂir-e,,/
P{‘og\t\ f/\d ]'mre s]lﬂ'lle 5%7[%!53 ) stdes
Let HSCYA be F%rh@caﬁbn a,l‘ /DKA
T(x¥8) 2 I (X8) et Xz (x'V)

Cohevet  Twhormation ©  Q() - o T (X>B)

PMY(,

QW) 20 even fhogh T (X>B) can be <O
wa{\'- IDXA - (OK @/DA &— Lafl\ ’mu’e
= f PrE N
»I(o8)> Hig) - (X B)
= H() - g - HEB) = O

x8 _

/\}o‘l’ A Convex pf'i fru“em 'Mjgng/‘/

I’p cLu:mne/ 1] Je fﬂ'/Aé/é’J Cowncavg |~ 'm./uf sﬁ?’é.
(@ mot aPTM«'&@( L/ quFe fﬁ{v’e\

Sufer-additify T oM) 2 T + I

K (WMD) T X)X )

R W oM) > Qr) + QLK)
PN, @A) = PN + POK)

Pr"aalA : C{qfsica/

Y. CuA IS Sl (O W

Fall 2014 Lectures Page 2



- "":“F H(KIXS “+ H(YIYL> "H(.KIK’-Y'YL>

P(ﬁ\ F{"‘)

= rena MR < HOD S KO -HO) — e~ (Yo)
f <, 1

i PCX;&? T(xY) L "YD

&qud_m .
I(A/IA,—'B. @MAI-—»Bf) _ /W)';T;L T (X - B, BA
'b’ )01:;.“;/0%1!\1 ,_T (7(( X-,_ Y B. Bz_\
C e T(xR) T

= T (‘MB + L (/\V"z_)
5%#"-6_ rﬂoﬂ\p 70;’ WLAM/ Zuawf/"h‘ﬁ.

Subeedditiity © T (W@ M) = T(4) + T(A)

X (W, ® M) = KW w KLG) i entgloment ~brnkig
62 (AA ® /(/l'z) Q(M) + (QW‘L\ A o[yrv/aélé
PN oN) = PN~ P(n)  if dyrodible

(Iw {ac‘l‘, P=(Q W o@:ru/né/ei N jevu!m/ PZQ\)

[y"mo}l\‘ : C{%“;C“/:

,('l-v-Y

T(Wom™™) = 50 T (% ;YY)

i\

I\

9

T D00 s IAD)) + Tk

Ng‘h'c_e y Y‘ —XI —’XL ——YL / /

Fall 2014 Lectures Page 3



/
Netice = Y, =X, =Xy =Yy / /

HOLIYY = H (Y [ xoa )
— ML) = HOL X
£ H(NY) — H(Y [¥a)

T (moh) 2 iy TG + I06T)

< T (W) IR

aum\’“h MI
A, —~8BE, A. =B, E,
Cay\qia[er‘ “somelric exfensions (/(/V. a‘we (/{M
for =y lom’g sfaTe /ﬂXA'AL
T(xB BJ* = Hex),+ H (BB, ~ H(xB, ),
= H(B.B.EE) + H(8B),— H(EE),
Dewsty cprobors’ = H(R B, [EE.),+ H(BB.),
GRS EA (’(M\ (/Jx/\./l-x.) < H(8 lE El\,* HB, E, EL) + H(s) » H)
AIB’L‘E'L X = - + r
QK = (I/V—L ({0 A‘A"> - H(Bl IE\\T H[Bz}EA + H[B,) [‘/(52_)
= H (8 ENg~+ H(8) - H(E)
X BEBE, , B D
\ - L{/l/. oll, [/J) H(B, E), « HCBY) .
= H \ - ZBI
ALl pure aned consifil (K Ay + H(B), = H (X A B,

“H A~ H(B, - H(xAB),
= T(xA, ;8) ~ IT(XA ;8)
=T W) ~In)

\:\/(/\7 AO we Care q_kvmf a_p(,(;fu/;‘f/ ?

Cawveﬁe Ffoo?& :

Fall 2014 Lectures Page 4



&N
//{emof// /?55' Communi Cafllﬂ’l se ﬂ/\mj /\/

/Vl lﬁi A

Classical ~ Copacify eme o
M xn () bl
e ] S{ER R

Encoder ¢ [2."'?-—9)(,7\
Decoder j Y [Z’”j

__D_fi Roufe K ”LC/\EQVAé[f .’_'[‘ Vss0 HV\,‘(\j : P(/"l 71/’9)<f
Def. quoac."// " C = Tup EK ack'wab[e%

— quoaf'lf/ Theorem (Slmyman)j C = IO{)

Nof’ice : I’Il\ I(/\/\) were  wnot ao{gf;f;‘vgj TL\]S cau/o/ rw'/ }Je True.

H(/"L) L Smell Fanof 'me}ut-z/y
T(m.m) +~ H(mA)

£ I CX,L N Y'A) ‘07 D,.,f& Proce$$;7 ;"C;Md/;#
M—x"=Y"— /M

Comveﬂe_ Pf‘oa)l\ . ,,LR

1]

H

< T (V™)
= IT(¥) < dditicty

P REIW) ~ & (aRe + k()

= IO\/\ + R+ Lix)

Towe by el o > g W8 (DO v ) = TOH) g

Fall 2014 Lectures Page 5



