
RVs. Inareisabsolutelycontinue"theaudiencethe
such that P(x- B3 =f(x) dx F Be Br.

i.e. IP [X, eBes ..., XatBu =S flee, ..., kab da ... desa &B:B.
-

BX...xn
"jointpolf" of X., ..., Xa

#IAEfor Frandom variables X., ..., Xa:

(a) X. . .

.,
Xn are (individually) absolutely continuousand independent;

(6) X., ..., Xu are (jointly) absolutely continuous and heir joint poll
satisfies

f(x,...,xn) =fx,(x)...fx() a.e. on IR" (*)

* for n=2

((a) =(6). WTS:PYX=BY =Sfx, (a) fx,(r) da, den *B+B(A)

-
!!

u(B) is a prob. measure (check!

Uniqueness of measures (p.36) =>enough tocheck (x) for productsets

B=B, xB,Bit B

>XGBY =IX,e, Xnxz3=4x,B, 3. 1xn-B2) =(,f,dr) (fx(dan)
indep

Fubini
=>(fx,(x,)fx,(xi) drda. B.

B,xz

(8) =>(a) Absolute continuity? FBEB:

>X,B3 = P4x = B,x13 =(1x()d
=((,fx,(y)d)(de)B,xen

->als, continuous;polf fr. x,(n,).fx(x)

Independence? similarly

PSX, eBe, X-Bu3(, x,(,)Ma)(fxz(ridan) =(x,B.1.1xfB)
Show that (1) can be replaced by the weakerconditition:

Iintegrable functions far,fu:R-R
s.t. flee, ..., xn) =fa(,) -..fu(zen) aon"
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AMPLES:

(a) normaldistr (multivariate):

X =(X,
.

., Xn) where X, -NCo,1)

Jointpdf:
-12/2

e.fa-ge=er...en=ste Fun
X

Def:X-N(0, In> i· Rotation invariance:

↓ x2

*E=0(u), the rov's Xand UXhave the same distribution

(1) If X., ..., Xn-Unif (0,1), then X=(X,
..,
(n) - Unit(20,1)")

Ff(x)=f(x) . . . f(x) =410,1)(x,) --. 190,13(n) =1(a)(x))
X(u)
L
-

(C) (continued) Emax(Xe, ..., Xn) = ?

·df: F(x) =P9Xx) =x3 =P(X,, .. ., Xue = P2X,2x3... 4X, =}
1- F

=>a Oe ~
1,x> 1 - ' 3

N

I·pdf:f(x) =F'(x) =(r I
-

·#X(n =xf(u)da =ix.nxda=n)ed= ........

n+1

(d) (continued) EXcriessecond largestamong Xa, ..., Xu

· pdf:P!X(-) =x) =P(atmostone of Xe, ...,X is <x}

=Pall X:=x4 +E,4X,xx and Xix itis
-x"+n.(1 -x)x4,0=x

=1. Continue... Xan-i)-

Generally, EXcu)= (HW?]
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pop(marginal
density) 18 X., ..., Xu have (jointly) continuous distr

fx(x) = 3...flen,...,san) de ...dan-

Proof for n =2: fx(x) =f(x,y)dy?
FBB:ASXeB3 =[(x,-xeBxR3 =Spf,y) drdy =dy)d
Uniqueness ofdensity (from Radon-NikodymThu) -> pdf of Xis this. B

Ex (X,) -Unf(*) ->pat of x x#t
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CATIONS

①ia large cut in a graph (Alon-Spenser's book)

I graph G =(V, E), the vertices can be partitioned V=V.NV, s.t.

lE(Vo,vlk

Roof Getthe graph at random:puteach verter into V or V,

independently atrandom, with prob. z

~Ber(Y) iid;V =[veV:dr =ob .v =(v=V:0 =13

lE(Vo, k)l=ezque and ver, or vice versa

-non =0

#X =C#Eric:
B. (=> 1x x0)

nw?

Remark) MaxCutis vp-hard;(Goemans -Williamson):0.878
- approximation (SDP)

cover?
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② lancing Vets (AS)

IM I unit vectors vn, ..., VnR4 I signs"I"such that

1 I V, IVz I...Unl

Remark:optimal for the orthonormal basis.
-

Roof Choose the signs at random, independently:
PS4 =13 =P49 =

- 13 = z (Rademacher distribution)
x =

=1 E,sville

=(x) =E(,v, E,Svi) =Ez9(Vi,Y =(s) (vi) E
· If i =j, E(25) =E1 =1

If i tj, E(59) =E(9) E19]
=0.0 =0

⑦E(vi,Y) =2=
=>Irealization X=U.

I

question;ifnxd, is there a better
found?
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