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Recap Random Variables Distributions

Random variable
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Ear
values fort

discrete probability space 2

Distribution
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Notation

X I random variables

ir
y

2 values

X Y I sets of possible values support

P Q distributions

p q actual probabilities
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Jensen's inequality

Convex set S f s IR

random variable X

supported in S

f is convex E x f E x

f is concave E x f E x



Exercises

Prove Jensen's inequality when support of X is finite
induction

Prove fix X f x X Logx convex

fix logx concave

Prove Canchy Schwarz using Jensen's
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Entropy
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Entropy
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Entropy
IP a p H X pi log logs
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Source Coding
refix free code C

T.i.FIes.t y

alphabet x ly 6

for any 6 Σ

Fix 0,1 say

Goal Prefix free C with least expected length
EIC X
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Kraft's inequality

Let 1 1 n prefix free C X 40,13 with lengths
l In

if and only if 1

if given l hn sit I ei l code

only if for all prefix free C I e I



Assuming Kraft's inequality
Let C be any prefix free code C X 10,15

Then E IC x H X
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Shannon code

There exists prefix face C X 0,13

with E x H X 1
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Kraft's inequality

Let 1 1 n prefix free C X 40,13 with lengths
l In

if and only if 1

if given l hn sit I ei l code

only if for all prefix free C I e I



only if for all prefix free C I e 1

Proof Bingo

Bingo tickets with codewords x1 Xn

IP ith titket wins need prefix free

disjoint events

II
I



if given l en sit I ei 1 code
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