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Topic 5-Binomial Random[Variables
A Bernoulli trial

is an

experiment with
two

possible
outcomes :

success or
failure.

Suppose
success

occurs

with probability p .

Then

failure
would have

probability
1-p.



Ex: Experiment is flipping

a coin. ↓

success-tails , p
= z

↓

failure = heads , 1- p = z

:Rolling two 6-sided dice.

Let success
be that

the sum

of the
dice is 7 or 11 .

And failure
is any

other
sum

-
Sum

is 7
,
success

-8>
sun is

5
,
failure

FI
Sum is

11
,
success

The probability of success
is



p
= %36 + 2/36 = 8/36
- u

probability probability
of sum of sum

being 7 beingI

The probability
of failure

is

1 - p = 1 - %36 = 5

:Experiment is playing
- with

a round
of Roulette

wheel .
the American

Let success
be that

the

ball lands
on
black.

Then failure
is not

black,

that is green
or red.



-

p = 18/38 = 9/19 38tot
asdurgess

L1 - p = 1 - p = 10/19 18 black

un
2 green

failure

-

Now suppose
that n Bernoulli

trials , each
with success Ps

are performed in a now

independently of
each other .

Let I be
the number

of

ThenE is a

successes.

bomial
random variable

with parameters n and p.
-



:Suppose youflip
a

ona

flip success is
T (tails

with probability p
= /2.

LetE be the total
number

of fails. Then
E is a

binomial random
variable

with parameters n =
3
, p
=
1IR

S(T, T ,i-

2
(H , T ,T)

·E
#

↓S
-



(T,T) P
(T
,
T,T)

-

(T
,
T, H)[

P-*T

p itt
+H, H(*&((t ,T,T)
(H ,T, H)-1 - p
(H , H ,T)

P-
httexactly 2 (H ,

H , H)
tails
-

P(x = 2) = pop - (1 - p) + p(1 -p)p

+ (1 - ppp



= 3tsuccesses
#

= (2)p" (l - p) re
L

pick 2 spots
for the tails

out of E

-nee-
We can generalize the

above

as follows :
-
weem-

Let be a binomialThegrem :

variable with parametersrandem

n and p.. Then,
n - R

=R) = (m)p(1
- p)

prob ,
of

where
OEMEM

exactly R
successes



# Suppose we flip a
coin

100 times .

What's the

probability of exactly 48

Failsoccuring
a

success=
T

failure = H

R= # successes
= 48

p = E
= probability of

success

I-p = =
= probability

of failure

E= total
# of tails

P( = 48)
= ((i8) - (z)(z)
-



= (iij) =(2)100

93 , 206, 558, 875, 049 ,876,949 , 581,
681
,
100

=,7690, 600, 228 , 229 , 481 , 496, 783, 205, 376

~ 0 .
073527 ...E%

-num

Ex : Suppose we flip a coin 20

times. What
is the probability

of getting between
10 and 12

tails ,
that is

,
10
,
11
,
or 12 tails ?

n = 20
# of flips

p= = probability
of success

Stail)

1-p =- probability
of failure

(head



# = total #
of tails in

the 20 flips

Want

P(10(12) =

= P(z= 10) + P(z = 1) + P(
= 12)

= (%(i)(El
seess Failure

+ 12)·"
success failure

-
=184,756+167960

+ 12,



50 .
456511 ...%%


