[ec .2

Q % A ! - \
ji’xmmﬂm% C@xzfiﬁ <C§%ﬂ§3w’%€% To P@?’}i}‘j}

l; - (w”

’"’“’?:?

/
i
{
W

The warst - cose lewgth  can be bad:

EW foo X= 1@ wp. |- %G%
I \ i [l ’ 3‘ g ~!@M»§
Bt W e s Lo

et




Rl man vs. Shannon:

R&ég’? wWan

but:

o o R

S

Was  bettey

1 %
2 2
2) 3)
b 3

] L i
Lower  Lound :

11
L |

B .
i

The  @peeted J@w@i‘ﬁ o»f(f %f@aim@

%\% @ gr@:‘g;,{ ff""% C@f{} Cg'
rv. X = HOXO. \‘%ﬁ
HOO — B }2— P
Zp; leyex, ?&j ﬂwiwj
/
— : (WE_W.?\\ 3
zwf?; ) F; M= 3(11.&

{

=




Im proving 1's

ﬁg Ue ‘{i’lél J@i&r{& %’é}"’)%}%‘r G g%@f@i&ﬁ;&
ird draws Lm m X
X, ) ) X

Eﬁ?ﬁ Hfi X‘?’\?XM } = m. H <><>

|

o E’lﬂmﬁé n - rﬂ%f% \ﬁzé& @’j K; zf“”““}‘ im
(F ‘

E Do < w KOO+ L
=7 avg. £ Lits maa& Per Symbol é%?{}@%?% v

{: ?L@?\@i«gﬁw @Q Thm 0{6 Source
Coding. or Noiseloss Cooling %m}f

L
= L lom

y;,é‘z;}f"‘z Jn st
Given 14 S annup ke %imw\ A Ty %j

\i{; S ?Q‘lggg\,& ‘%@ {\QM%@%%,AQ% € (Qk}%@j

=

o

. %QX>% c ;:u%;/ng,? ;9 r*ww&
Ky wm*?\xiw\, w-%q the  othar F’ﬁ«@%\\“" |



Def

Covre Lated > rV s

HOOY) =
% @Qi }/j

Let X;}f be two (}@3%’@3?}

) Thow

D) Aoy -

|

o)

MX % )=4)
If Xy are indspendait P03 = pOPIY)
= B W)= B0+ #Y).
In Gounerd, ?ia;g}vﬂ@;{%}

o %)
. ] . \ ‘% }
= 2 PLley) M J—;; + 3; ”';Fi%%‘a}'@z 737”
NMWW¢M\ME}‘ 7 :;(:}\3 - r\%i%}
HQX> . M*m“wwwf
=0 1) T Pl ey ——
/ < : 5? ’ \é%{)
] ) N Ul Ty N
W%‘\X %"%ﬁv X}ﬁ&\}/’zx’z}(



i / J § N
% Jowa HOOY ) HOOH YO

%Y are M&;@Wﬁﬁ‘ - H <_‘>{)>f}z,§’§§><>i~H§}/},
w HOybos H(y)

Thm  (Chain m@ : . o
T (for any @ﬁz’m»@
v Yo Y
H(\\Xﬁ}wijf\ﬁ)’gH<X\l}>fg’%§(x2;x§)—‘f‘\w "’f‘

———

R

| N A 3







>

C@’Y‘. ( ‘ nson %@mo{y> :

e,

- EM%;E@ ‘%GM WW\ Cmé%é@w@ Cannol

ﬁﬁf{‘@&ﬁﬁ mz{g “”Fé "j \i

I N S
ﬁ ‘i/ P ) s G Cancave %mcﬁ on cfg
1%5@ < distri 29%&%% U

< H(> P +(1-%) ¢
— N ""me
’2,%2.&{ it a5 Somg 1V,

o
~
R
i S
L
e’
sl
s,
I
S
A
[
o
R

H
|
T o







i

st e,
e,

N ' ! .
%‘ﬁ@g}mmﬁf‘%%\ .

T
NN
R «
~ pre
< -
i \
T -,
< >
s — et
N N

X) ?}

(

vz

4

I

/)<

et

—
i S

N
alwas the Case

Xerdy® I;% f{



