
I-
THM If X4 independent ros then
~E)xx) = E(X). E(x) pointwise
multiplication:

X1.
... Yo

((a) :=

#ixPeterstryirce
=>

# #
nin-121

WARNING: Define prob space first



⑫
#I ancreate param of-ECX# a r.V.

-O
#2
variance Ex
Var(X= E)(x-E(x))) We
-

standard deviation &ix)
OX.Y)

isigma



p3L
Let f = cos x

& "H= (((x)= (600 x)
2



DE VarX =E((x-E IC ⑭Y

the varX = E(x" -(E(X)
"

COROLLARY E>(xP) L(Ex)-

#SCHWARE

DEF #ance of rv's X,Y

x4)=
EXY) -ENE

:If X, Y ideps them Cov (X,N=0
2)
#
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DEF X, Y are

positively coveted if Cor(x,4)>0
uncorrelated if (0r(x, 4) = 0

-concededifcoryenablesDS Events A,B are

pos. conez- ·A,B pos, correl
independent = OA, Bb uncorrel indepreg. cone

-
1) m

neg.covel



⑪S
m=E(X) var (X)= E(<x-m) =

=Ex=2m x +mi)
-ExY-2mE(x) + m = ECXY -m?

w

↳
-2n

in*Y)-(ED"
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-Let x = x, +=+Xk *=Cor (Y,x)

The
Var (x)= == Cr(X. xi)

it jit

=zvar (x2) +2. Ecor(Xi, x5]
c = ( 1i<j>K

canx.) "diagonal terms"
Painwiseindep
thevar (EXc) = zVr(xi)



Let x =EX r.v's ⑯

unconditionally
-

=zE(xc)
if the Xare

~indepthe var(x)=zVar (X:)

if the are
independent then
#

X:) =HE(x:)

Markov's inequality 3 STUDYChetysher's inequality
I concentration ineg.



A SYMPTOTK NOTATION ⑭

an, be sequences
DEF anubn asymptotically equal if and
-

tait eventnotoffereda
finitenumber of terms

sartistoneoffermetoolsinto
Aty au-bazar-botan

=ab= oba)



DEF
on = 0(bn) 1th of ba ⑰

if (F c, no) ((n=no) (1an12 3.16n))
Example
-

100n't 1000-5=0 (n)
c = 101 works

what (smaller) constants work?
every (>100

DEE-) big-Omga
an isof ba

if b
=0 can)



SAMERATE OF GROWTH ⑭
Dat a= =bn) an is bigtheta of bu
if
an =0bn) and an =R(bn)
=>

on-5= 8(n



R
GRAPHS G = W. E)

where V. E are sets Ee(2)
-

⑭ency relation on V:

↳

a rgb if Gab3EE1a, bare
aoa neighbors

*

ACR, lAlhE

1i=()



⑪B
*

GRAPH H = (W, F)
is a staph of G= (v, E)
if WIV and F LE

DEE
⑧

#

asparingsubseaph ofas- II
& 11- n, IE/=m

Asabgraphsm



⑭
tree: connected graph without cycles

of
bo
oo

I
tree

X
G EI EY

the (Kirchhoff 1848)
MATRIX - TREE THEOREM

#spanning trees = determinent(athSo graph
CONTEXT: theory of electrical circuits



⑭

CATLEY'S FORMULA
-complete graph

#spanning trees of K on a vertices
1-2

IS U ***
IPRIFEM code: one of the proofs of CATLEY;

-ce between a bet

tale

- Ma O
ob

DEF diameter ofG y
dia (6) = mex dist (a,b)

a, b EV



⑭k
RANDOM GRAPH

O
-

·
What is the typical diameter?


