
HONORS 2014-02-16- #
ALGORITHMS /
--

PROB "Finite Probability Spaces"

"Last updatedFeb15, 2024
night



Finite Probability Space (d ,
4r7 E

le finite set
,
I *

Pr : 2 ->R probability distribution on 12
4

Event : AC
(i) (fact)(Pr(a) =0)
-

(ii) 24r() = 1
att48 (A) :

=[ Pla -m
-

eO- -



RANDOM VARIABLE Notationi= B* (X: ->I

set of randon variables

R
& RIF/B/

*

we can take lin . Comb.

- R
*

is a or space dim = /2/
a basis : 0

.

0.!.....



indicator variable : r. V. codomain 40 , 13 ↳
- A

00 - IY :2 -> 20 , 13 -·00000 O & · O

- -
- with events z

f) corr -
varthed

/

o : R->R Ex(a) =&A
--

Alt of event Aindicator
-

inverse corresp : if Y is an indicator var.

then Y= Ox where A = Y"(I)



as i Ildete ef
1st aggregate of date :
EXPECTEN VALUE 5: 1 :5 - 10 .T

- X(a) · Pr(a)
- E(X) = 2

-°-->

at2

weighted average of the values of X
#Pr is uniform : EM =+EX(a)·n= 1 - / att



Biased Coin Plloads)= P 1rk24
↑ (tails)= 1 -P

flip a times RangeXI = n+ 1

X : = #heads

*

x/(x=xE(X) = Ex: P(X=xi)
ne

Xie Range(X)
"X = x,

"

event = [ae -/X(c) = x= )
-

= [yP(X=y)
YE)R



E(VA) = 2 .Pr(G = 1) + 0 .4r(G=0 =Pr(a)
l

"T= 1"= [aeR15, (a)= 13 =A

F= 4r(A)
Ibiased Coins X : #head in n win flips

#(N)= up



E( = Ey . P(X =y)
C8

y =0 --- n
U n-y--28(y)p8 - (-p) -Z Same I

y = 0
y
= 1

y
. (i) =ymilitary th =n .Ce

= n

.
(ii) p3" . (-p)

ie
=

a
p-

-- hel

(p+( -p)" = 1 =1



9
X = Y

,
... + Yn Yindicates L

event

Ely)Fal
is winaSee

v
i = 1

-

A E(zxi)= ZE(Xi)

LINEARIT OF EXPECTATION Xi : y r. v.s

x= 24E(Xi)



Boolean variable x - 50
,
13 LO

X.... Xu ↳
Yi = 1-Xi
-

X, ... Xo Y, - -Yu : Literals

-

CONJUNCTION : A N ... X &m

DISJUNCTION : 9
,

... Van
--

3-DISJ
. 4

,
va
, was where the ai are literals
- -

Cf . ... In 3.disjunctions
find assignment /0, 1) to variables x: s .t .
max#il4 : (x ... x) = 13
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