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pos def

the multivariate Gaussian NIM ,I) is the

distrib with density
f(x) = ma() e

-(x-u2(-m)
I

E
.g .

if HER
**

denotes identity matix

NO
,
1) has density

)-
)

N(O, 1) is the distrib of n vid, random

variables, each N(0
,
1) distributed

Suppose Be Ruxu invertible and we sample

X~ N(o
,
i) and output Y = BX+

M .

E(y] = &((X) +
u

Coror(y) = E((y-m)(Y-m))
= Ej(x)(BxT]
= E/Bxx+ BT]



- B.
= BBT

Density of Y : Prob of Y landing in6box of side length a near yel
X = B (x-m. I

Pros of X landing in B" (box)
which has volume det (B-1 s

"6and is located near B" (y-x) -

fily) = f (B"(y- m)) · det (B")

= en (Biy-u(B(y -ul) det (B-

ta () e-
* -milz

I
2 = BBT

Fe det(E) = det1)2
E = (B-yTB- !



A linear transformation applied to a

Gaussian ameing Gaussian
,

Take X-NCO
,

1) Assume Ask*
Set Y = AX +

M .

and rank (A) = m .

Chan Y has a
Gaussian distrib.

Y-NIr
,
AAT)

? Use SVD to write

A = UDVT

·Farog
Da

Y = UDVX +
M .

Do (firstm coord of X) + M .

Il

& invertible mxm matix
.



Eg If X
, Y are indep N30

.

7)

what is the distrib of 3X+ 4Y ?

N(0
,
25)-

If [*] is N(o
,

1)

what is distin of /?
A

No
,

AAT [347(2) : (25)

GaussianMathemwith did entries

Theorem- (Davidson-Szarek, Vershynin)
If A is arandom matix

in Aman min
,S



with independent N(0
,
i) entries

then the singular values

T (A) = &(t)2 .. - >(A)

satisfy
↑-+

with probability - 1- zee
"Chernoff type concentration"

YA)? .. - Pol) are

the eigenvalues of AAT

Theorem is saying At is

really close to I
·
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The ) entry
·P AAT

is
Y

it now

↓
it now

a aj *

What's EJAAT] ? I

i =J ai , ajvN(o, )
indep

E(ai . aj] = E(ai] · E(aj)
= O

.

i=j
Hai.aj= Flak

=& Var(ain)
.

=
1

.


