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F

CDF of discrete r . v . X is

# (x) &tp[x = x) = EPx(k)
REx

- CDF is integration of PMF
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~

Propertiesof CDF

① CDF is sequence of increasing steps

② Fx(0) = 1

⑤ Fx (8) = 0

⑦ When PX (2)
To ; there

is a jump

85 Height of jump is p(X = R)

⑥ CDF is right continuous
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CDF - PMF

GivenG . v . X with CDF Ex (1)

find its pmF

Px(nk) = Fy(nk) - FX(xk-1)

...
--
·#
....a in
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Find PMF

Px(0) = 1 = Fy (0) - Ex (0)

Px(1) = Ex(1)
- Fx(0) = 1

Px(4) =
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0) For exp . Mor . with focus = Xe
*

Find P[1[X13]

#
fx(x)

p[1[x (3) = =x(z)
- Ex()

= 1 - e
-
3
- (1 - e)

*
-3x

=
e - e



Revisiting jump property

For any 2v
. X = P[X = b) is

Ex (b) - Ex (b) ; Ex discontinuous at x= b

E o olw

I ·Fx ijp(x = b]

X
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-O ; Olw

Find CDF
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a) 240 ; Ex(x) = 0

001) : Ex()= at =
2

-

b) z Fx(x)

i
= 2 + ! =

1



Deriving PDF fromIDF

fx(x)=Ex(x) =x
dx - 0

if Ex is differentiable atx;

else

fx(x) = P(x=D = Fx (m) - Ex(x)
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Inverse CDF sampling

① Assume : we know how to sample from

Uniform dist U(01)

② Gear : sample from rv.
X with PDF fx (2)

(DF Fx(x)
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Aside (strictly monotone

T: Co , 17 - R is strictly monotone if :

I strictly increasing
x(x2 = T(x)) < T(x2)

2) Strictly decreasing

x , <x2 +
T(x))) + (x2)

Strict monotonicity ensures T is defined.



Aside (strictly monotone

T: Co , 17 - R is strictly monotone if :

T(u) = Ink

u, 42 =
hum 3 Strictlymonotone

-SeeStu
Not 1-to-1

Not monotonic- T not defined
-

on all range



Inverse CDF sampling

Assume Fx(x) to be :

- continuous

- strictly increasing

Goal : learn strictlymonotone transformation

T: Co ,
1] - R

S. to

TCU) = X
↑ Jame dist . as

X



Inverse CDF sampling

T: Co ,
1] - R

S. to

TCU) = X

Fx(x) = p[X = x] = p[T(v) = x]

= p[U = +
+ (x)]

= T (x)

: Fy(n) =
+ (x)

or
; T(u) = F](u) , m = to

,]



Inverse CDF sampling procedure

D Generate u..... an samples from U

2) Apply ai = Fr (vi) to get samples fromX
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Inverse CDF sampling procedure

X - Enp(x)

Generate samples

Ex(x) = &1 -e
+2

, az

0 ; /W

Consider 130 ;
-xx

= y (say)Fx(x) = 1- e

1 - y = e
+

log(1y) =
-
xxox = - fog()-y)

: Fx(n)=log(1-u)


