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Ex : Let (S, -2, P) be a probability
-

space corresponding to rolling two 6-sided

dice . Let I be the sum
of the dice .
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*

is a discrete random variable .

It's range is 2
,
3
,
4
,
5
,
6
,
7
,
8
,
9
,
10, 11,

12
.

-

Def: Let I be a random variable on

a probability space (S , ,
P)

.

Define :

· P(A = i) =4([Saud(w)
i

where (w) = I

· P(* (i) = P([wIWES and E(wl
= 3)

-realloutcomes w

where (r) = i

Similar defs can be
made for

P(=< i)
,
P(E i) , etc .

· The perityfraction p of & is

p(i)
= P(X= i)

So, p :
R- IR



· the distributive function of is

F(i) = P(- = i)

So, F : R- R

--
-

Ex : Consider the previous example
-

where (S , 1 , P) represents rolling

two 6-sided dice
and

# is the sum
of the dice .

Let's draw the probability

function p
: IR-IR and

cumulative distribution

function F
: It IR

Let's calculate .



p(2) = P(x
= 2) = P([() , 13) = Y36

p(3)
= P(E = 3)
= P([(1, 2), (2,1)3) =

4/36

↑(4) = 4(=
= 4)

= P([(1 ,3), (2 ,2) , (3 ,
13) = 3/36

p(5) = 4/36 p(i)
= P(E = i)

p(6) = 5/36 6/36

e(10) = 3/36P

p(11) = 436

(12) = 436



What about F ? Sanityset
-

#* = 1)
= P(G) = 0

F(z) = P(I
= 2)

= P([(1 , 13)
= 436

-

F(3) = P( - = 3)
= P([(1, 1 , (1 , 2) , (2 , 13) = 3/36

⑫

F(3) = P(E = 2) + P(x = 3) = 436 + 436
= 3/36
-

F(3 .
7) = P(* = 3 .7)

= P(X = 3)
= 3/36

#
= 4) = P( = = 2) + P(x

= 3) + P(x = 4)
= Y36 + 436 + 4/36 = 436



and so 1on ... (F(i)= P(A(i)
-
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Hef: Let I be a discrete

random variable on a probability

space (S , 1 , 4) .

The expected-

ve of I is

[E(w)- 4(9w3))wes
-
sum overwinS
outcomes

of is X
,
x2 ,x3 ....

rangeor fe we get

E(x)
= [-(x

-

x)))i

- EX: P(Xi)



# Let's use the same example

as before where we
roll two 6-sided

die and & is the sum of the
dice

.

Long way to calculate -[*] :
-

-> [E] = Es* (w)
· P(Sw3l

= -(1
,
1) - 4(9(1 , 133) + (2) (3)
-6 3 436
2

+2):3)
+ x(1 ,3):4)-

4 y36
3 436

+ x(2 ,
4 - P(4(2 ,213)

+ E(3 ,
1) - P([(3 ,

113)
-

ne
-

2) 436 4 436

+ ... 1:3)
12 %36

= 2(56) + (3 + 3)(56) + (4 + 4 + 4)(y36)
+... + (12)(436)



= (2 + 2(3) + 3(4) + 4(5) + 3(6)
+ 6(7) + 5(8) + 4(9)

+ 310) + 2(11) + 1(12)]
= 7


