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#topic 6 continued ... )

Here's another way to calculate

Letbe a discrete

random variable
with expected

value M = E[*].

Then ,

var() = =(2)
-u

where

ECE") = [xP(Xi
Where Xi ,

Xu , X3 ....
are

the outputs of E.
-



·:

~P(*, = Xi)

T
Previously

,
we calculated

u= E[X ,
] = 0.

E() = (-2)() + (
- 1) . (5)

+ (04 . (j) + (1)? (ts) + (2)
: (5)

= 10 . 5 = 2



var(E) = E[] -u2

= 2 - 02 = 2

u = re
,

= = 1
,
414 ,,

-

Ei
P(Ez= Xi)
/

9%-

Y400- I I
I
1L
! 2 Xi

Previously , we got M
= EC#2] = 0.



ES] = (-2) (ito) + (- 13 (b)

+ 10)() + (1) (0) + (2))oo)

= 10. = = 0
.

025

Var(*2) = E((z) -u= t
- 0= co

=u = 0. 158 ,



Theorem: Let be a

binomial random variable

with parameters n and p.

Then,

E(z] = nP

Var() = np(l
- p)

u =Mol-p
-

proof in notes
online

-

#Suppose we flip a coin

n = 50
times .

Let I be

the number
of tails that

occur . So
, p = 1/2.



Then,

t(] = np = (50)(z) = 25

Var( E) = np(1 -b) = (so)(i)(2)
= 12 , 5

r = N5 = 3 . 5355

Theorem(Chebyshev's Inequality

LetI be a
discrete random

variable with expected
value M.

Let t be
the standard deviation.

Then for anyAho, we
have

P((-u) >t)
-

means : P(Ec/ /E (w) -ult3)



nP(= Xi)

l11 .I

n-tr n+t Xi

- --
&sum these

to get P(( *-ul > t)

-

25into formula :

P(I-K,25)
~P(= Xi)

Hull1,1 11 x
u -25 H+25

& ↳



-S
adds up to

at

most = 0 .
25

-

#
③Suppose we roll two

4-sided

dice . Let be the maximum

of the two
dice .

(a) Draw
* and P(* = Xi)

(b) Calculate
ECE) , Var(E),

W.



·I
(1,

2) : - 1



P(X = Xi)
-
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23 Xi

E[] = (1)(ij) + (2)(i)
+ (3)(5) + (4)(7)

[=
16+

S+28 =31

⑪
E(E] = (1)2(i) + (2)(5)

+ (3)2( + (4)()



=

Var(E) = E(z) - u2

=
=08

Wer890 .
927


