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Last thine Today Next tune
- - -

. Conditional Probability - Finish Mic
.

. Review
- iteration method-

Bayes Law

- Marker Chavis
' Finish Expectation & Variance

- linearity of expectation
-  variance & standard deviation

°

Entropy



Guess an answer for
① B =  7. Bt .3 . Mt .3 - S

Stationary distribution

② U = 0.2 . B t 0.6Mt 0.2 - S

Bo = 43

Mo = 43 ③ S = Oil - BtOil
.

Mt 0.5 . S

So = Y
3

-

Try it new
guess

B
,

=  
7×43

t.3xllzt.3.tl/g=.433
① 42

µ ,
= .z×q+  . 6×1,3+2×4 ,

② " 3

S
,

=  . 1×43 t.IN/zt.5x4z=.233 ③ 46

-
a

Bz =  it x. 43 ) t -3×-37 ) t  ix. 223 =
 .

4735

I
- -

:
.  -

name .



More on Expectation die 2

-

Example :
. Roll two fair 6 - sided die be?x

EI.nu?notdietaces÷µµ¥#die #-
X : r → TR 6 Chlo )

e. s .

X ( Guy ) ) → 6
- F- Ex ) = EX Cw ) . pcw )

E Ex ) = § X . PrEx=x )
were

= E Xlw ) .
Y 36

were

11=2 PrCX=2)=
" 36

X =3 Pr Cx=D= 2136
= 436 - w§JW)

§ X=y .Prfx=4) - 3/36 ?Ko . [ sum of table )

= 7
* is

:

pretor " 36

i?E ( X ) = § x . Pr Hex ) Let Xs = r . u . for second die roll

Let X=X , the

= 2.
'Got 3 - Yat - - t 12.436=7 EGKEEx.tk ) E TEES ) =

'



Variance & standard deviation .

-

case 2 cases
caret -

-

4110
"

s
' 512 " y

'
s

'
6

'
3

"

s
'

7
'

Efx , )= S
' EExD= 5

'
EEXZ ) -

-
Sl

- 3 ways
How to measure

" variability
"

-

⇒ ① y= X - Eeg x
" es &
pros

①

Ely,j=§jkw ) . Pw ) '

cancel

=  -124.1ft O
" -43+412 " ) . 1/3 ② y -_ Ix - Efx ) I - mean

"
2 absolute

= O deviation

② pacy , ) = I - is " ) . tht to ' 't '
' Bt I " 't '

" "
① Y, -_ ( x - EW - variance

= 12.43 to - llzt 12-1/3 = 8
"

-

③ Fecyz ) =  -42" ) ? Hzt to 'D ?
113 t Cia " ) ? lb

= 96 in

⇒ take square root
,

sets deviation TE = 9.8 in



T2 = Var ( x ) = EE ex - Eash ) - variance

⇒ o = f¥= Etf -

stadn
.

mhm ( back  in original

Claim : E [ C x - Ew , )d) = E Exa) - CEEx ) )
's units )

exaple : Cases Efx )= 5
'

= Go
"

E Exa ) = 148" 7 't 1650 " Pt 172 " )2
T

Clair : 3696 - Go 2=3696 - 3600=96
=

c-

Exam scares
E = 76

I 213 T - breaks scones nib

T = 15 Enables

2/35 = 10 pts

÷¥÷÷ r



Entropy 8 letters
- -

e Consider 8 letters only { AIB , Ci DIE ,
F. G

,
H )

ooo  cool do  011 too lol 110 Ill

. needs 3- bits A → 000
FAD = 101000011

B→ 001

i

Tde"%!
" " " led " T"2M

k bits
,

can remnant 2k this ,

N = 2K ⇒ k= logan

.

Efficiency of code is measured in bits - per - character
-

used an average , BPC BPC =3
. variable length code i

assign shadows to frequent letters
why do we need longer codes ?

longer codes to infested letter
-

-E
. 9 .

A B C D E F G H BBB 010101
010 011 100 101 110 Ill00 01 CF 010101



E. 9 ,

A B C D E F 6 tf

P
,

-_ ( 'ly
,

'

ly
,

"
s

,

"
s

,

'

46,4%46,46 )
code tree !

Code s 00,01,

100
, 101,1100,1101,1110 ,

1111

µ
O

ADF → 001011101 00/101/11011 % ON
AD F A B

0/110/4c DM
Bpc = w§nXlw) - Pho ) = & hi . Pi ← prob of letter i rest

I length of  code

for letter i

=
'ly . 2+44 . 2+48.31-48.3+14 , -4 t . - - t 140.4

= 2.75

* 8.33% savings over a fixed code of lengths



P2 = I ' k
, 44,48 ,

'

116,464
,

- -

,

"
be )

O 10 110 1110 111100 - - 111111

DPC -_ gli . pi

= to l ht 2. Ily +3.11g t - -
6-464

= 2

Pi lie Pillar

link
⇒

Pi - Yali
4h I

"
y

2 2li=Ypj
' Is 3

Ali = lost
I I
i.

, -

' BPc= gli . Pi =§pi.log Entropy


