
Hovors4-02-19( E
ALGORITHMSI

probability-editional P(A1B) :=4
given

Theover of complete probability
-

= Hav ... H partition

I
↓ A Ea

1EP(a(hi)P(H,) (WiFj)(HinHj = 8) , P(HdF0
---

P(A) =I P(arHi) --
[
m

these are disjoint



2Theover of complete probability for events L
-

-
= Hav ... H partition

↓ A EaI P(A) =I P(A(Hi) ·P(Hi) (Vitj)(HinHj = 1) , P(HFO-1
---

P(A) =I P(arHi) --
[
m-(= Ex(a) . 4(a)

these are disjoint afl
-

X : ->IR

P(B)+O

E(X(B)= XGa)
a e

BC &

The of complete prob for r. V's
---

E(X)= 2 E(X(Hi) ·P(Hi)
L

4 = Pr " E(
=[[ X(a) ·4() =2

-

E(X(H
=
)4(t

--



Independence of rv's , (fully) 23
--

X ,
Y : 2 -> I are independent if

(Wxy + (R)(P(*x/Ey) = P(X=x)
. P(Y= y))
-

DXs, . . . , s :&->R are independent if
k -

(Wx
... x,

E R)(P((Xi = xi) =πP(X , =xi))i = 1

-

If X
.
. . Xn are independent then

(FI[[]) (X: /itI) are indep .
-LT Events A ... An are indep<> OA.... FA indep
-

indicator variables



↳

* The If X , Y are endep
X
,
Y :&+R
L

E(XY)=E(X)E(y) same prob . space

** Converse take
DEF X ,Y are uncorrelated if E(XY)= E(X)E(y)

positively correlated if Lt negatively 24 if S
-

F

X, Y that uncorrelated

butnot independent



↳5
The If X, ... Xu are r

.
V's then

I

E(πXi) =ME(Xi)
i i

-

-EXi)= I E(X)) - unconditionally



3-COL : 3-cobrability ↳
imput : graph I min EN4question: is it 3-colorable

TAM: Hamiltonicity :
:

rip
input : graph
question : is it Hamiltonian ,

i . e.

7 Hamilton cycle : passes through
--

all vertices

CLIQE : Input : Graph , K integer
question :1/6) = k
i'. e .

"nondeterministic
--"these are i polynomial time



R : class of decision problems ↳
decidable in lynomial time

with respect to bitlngthL

of input
--

NP : clos of decision problems
A(x) = Y/N

A(x) = (by)(B
,
(x,y)

polynomial-time
decision problem

19/ = /xk
--

AD NP < P PENP


