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Entropy

. Consider 8 letters only
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' Need 3- bib
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Analog to PHP : Kraft 's Inequality length
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. Suppose we have sallow .ig skewed distribution
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Entropy ACBADAFGAH

Q : P = ( Pi
,

Pa
,

B
, ...

) Pa= Fo

li  
= logapti

PB = ko

Pc = 410

what B expected code length ?
p

,
= no

BnIisgripi.Yog@annrLHlphqPi.l
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Facts !1! Entropy B the compression limit .

!2! Entropy is essential to bound on ability to communicate

in presence of noble
.

!3! Fundamental measure
of randomness

.

!4! Cryptography



Conditional Probability FE
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Pr [ HNE ]= Pr{ H ) . defy← G- E

⇒ Pr[ EIH ]=
PIHIEJ

PRCH )

= Pr[ E ] - Pr[ HIE ) ←

⇒ Pr[ HIE )= PIE )

mm

Prc E)

Bayes Law :

= Pr [ HNE ) = Prc H ) . PRCEIH )PIE) .

PRLHIEI
-

-

Pr[ HIE ) = Pr [ EIH ) . PRCH ) H= hypothesis : do have

- zika ?

Prc E)
E= evidence : did blood

test come

back pos ?
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Last tiuie Today Next time

=Finish Expectation
' Finish Entropy . Markov Chains

-

Variance / standard deviation ' Conditional prob
. & & Pase Rank

' Start Entropy Bayes Law

Announcement

Re grades → Kevin Gold



A B C D E F G H

P2= ( 42
,

44
,

1/8
,

416
,

464
,

4
64

,

"
64

,

"
64 )

0 10 110 1110 111100 111101 111110 111111

BPc=§li . Pi Ty
A on

=

1.42+2.14+3.48+4.416
B YY

+ 6. Yby . . . - + 6.464 C

µ
= 2

D

YY- Hon
Pi li Pi= 42k

- - E F G H
" 2 1 link

⇒ pi= Bnli

" 4 2 ⇒ zli.pt
118 3

4,8 4
# li=logatp@

' lby 6



Entropy ACBADAFGAH

Q : P = ( Pi
,

Pa
,

B
, ...

) Pa= Fo

li  
= logapti PB = ko

Pc = 410

what B expected code length ?
p

,
= no

BnIisgripi.Yog@annrLHlphqPi.l
092¥

Facts !1! Entropy B the compression limit .

!2! Entropy is essential to bound on ability to communicate

in presence of noble
.

!3! Fundamental measure of randomness
.

!4! Cryptography



Conditional Probability FE
- pnbognentt

Pr [ HNE ]= Pr{ H ) . defy← G- E

⇒ Pr[ EIH ]= PIHIEJ
PRCH )

= Pr[ E ] - Pr[ HIE ) ←

⇒ Pr[ HIE )= PIE )

mm
Prc E)

Bayes Law :

= Pr [ HNE ) = Prc H ) . PRCEIH )PIE) .

PRLHIEI
- -

Pr[ HIE ) = Pr [ EIH ) . PRCH ) H= hypothesis : do have
- zika ?

Prc E)
E= evidence : did blood

test come

back pos ?



CS1800 
Discrete Structures 

Fall 2017 
 

Lecture 26 
11/6/17

.



Last time Today Nexttiine

=Finish Entropy - Finish Card.Prob .

- Finish MCEIPR

' Stant Cord . Prob .

& Bayes Law
-

. Start Module 4 :

- Bayes Law
. Start Markov chains Algorithms &

& Page Rank Analysis



Conditional Probability FE
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Pr [ HNE ]= Pr{ H ) . defy← 0¥ E

⇒ Pr[ EIH ]= PIHIEJ
Prat )

= Pr [ E ] . Pr[ HIE ) ←
Independence

Pr[ EIH )= Pr[ E)
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m.tk?pIhaTp.can.)=priain.p.asQ@#Pr(A1B)=Pr(BlA_PA)P@=Pr(B1A).pr(

A)
What  's PRCB ) ?

-

p( B) = Bt 8
pr[ BIA ) . Prat PKBIE ) . PRCF )
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_
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Example : Zika In FL 2016

. Prevalence of Zika In 5. FL
. pttika )= 10.5 ( 1 in ioo

,
ooo )

. accuracy of blood test D 99%

'
'

' e ' P ( pos , test lziea ) = 0,99 ← test subjects who had Zikq

PL pos . test | no zika ) = 0.01 ← control group who don't

have aka

. You test positive ; what it  is the chance that  you have Zika ?

⇒ N¥ plpos . test Izika ) = 0.99

⇒ you want pltikal pos . test ) !



p ( tikal pos test ) =

PCpos.ie#1z.ua).pltika)pCpos
test )

=

plpos.testlz.ua/.pL7ika)Plpostest1zika).pttika)*plpustest1nottika).p(notZika
)

= 0.99 ×
10-5

.

0,99×10-5 + 0,01 × (1-10-5)

= 0 .
0000099

÷0099 t 0.0099999

I 0.00099

~~ 0.1% i.e. only 1 in how !



Seems wildly counterintuitive
,

but
. . -

fyzika
lnsoetateg

10,000,000 people in
FL

.

lotEta:tEi:b
" "¥99test pos wlziea : 100 . 0.99=99

Pos
. test

test pos . who 7. Kai 9,999,900×0.01 ( not to
scale )= 99,999

.

'

.

If ym test Po >
.

,

you're about how times more likely
to be anmg 99,999 who don't have Zkq

but test pos , than among the 99

who do have zika and test pos .
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