
26 Mar The Gaussian Distribution

For a random variable X) taking values in D
or even in RodE0?

itcumulative distribution function CDF is

*x(t) = Pr(X = t) .
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25 Pr(X = Ed = 0 then Im Elt) = 0
++ -

x

and Li+ E (t) = 1

When Ex is differentiable its derivative fx
is called the probability density function of X

and satisfies &F0 andStdt =

1

.

"Right way" to think about fx is that

Pr(X+ (t - (x
,
t + da)) =fy(t) . (2m)

T X

LHS-RHS = o(dy) as dx + 0.



Fid: for 0 < t

fxlt) . (2)
= Pr (X + (t -dx

,
+d)

= Pr(x= (t= 2 + c +de
,

+i2 ta +dx))
1) = fu (trg . (4t(x) + ocet

~ ↓
fx(t) = 2t fxz(t)

The uniform distribution on [01].
i +0

* It : SEif Of
A random sample from Unit (0

, 17 has

independent uniformly random digits
in binary.

Fact: If X is
any random variable

imcontinuous
,

them

F(X) =: Y is uniform [B
,] distributed.
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Because & (Yt)= ott



Reverefact. If Y is uniformly distrib

and F is a continuousstrictlycreasing function

sto F(t) + 0 as + + -

F(t) + 1 as + -> +o

then F
+

(Y) =: X is a random vanable

whose CDF is Fo

* Exponential distribution with rate in
.

#(t) = 1 - e-
+t

. (f(x)() = e

- +

)
continuous analogue of

geomete distribution
.

To draw samples from Exp(),

1

. Sample YwUCo,
17

2. Output X = Fx (y) =
- - &(+-Y) .

The normal distribution NCO
,
1) is the

distribution with density
- [

2

f(t) = = e

where I is a normalizing
constr St.
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Central Limit Theorem If Xi ,X,
Xa

, ver

is an infinite see
of indep identically

distributed rander variables with

finite expected value M
finte variance j

then

Nat
where you& Y means

Xt ( Fy(t) -Fy(t))+ 0 as n+ y.

The CDF of N(0
, 1) has no closed form.

key obs if X
,

Y are independent

samples from N10
,
1) then

probability density of (X
,
Y) = (v, y)

is 1-t

je Get
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axis-parallel Square 2
E. fyly/

= E · Fyk)· fyly) -

-S

~ E - (x(x)

- z(x+y4)
do dy

-·~ dr &f
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derivative of 1-e-tr?

Substitute =1-er

2π
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indep and wit distrib

on [0, 2) and (0
,

1).

To sample a random point
in R2 with independent

N(o
,

1) coordinates.-

1 .
Draw Or Unit (0

,
2)

2. Drawnw unif (0
, 1]

3. Let r=-u)

4. Convert (50) to

both -X = r as

N(0, 1) -Y = r Sin 0.


