
STAT 6201 - Mathematical Statistics

Recall : permutations
n ,

Pnp = n ( n - I ) . . . ( n - ktl ) = #
↳ # of ways of picking K elements from a st  of  n

Without replacement When order  matters



Counting

Suppose that a club consists of 25 members and that a president and a

secretary are to be chosen from the membership. Determine the total

possible number of ways in which these two positions can be filled.

Suppose that six di↵erent books are to be arranged on a shelf. What is

the number of possible permutations of the books ?

135,2 = 25 ( 241=600

6 ! = Put = 720



Counting

If four dice are rolled, what is the probability that each of the four

numbers that appear will be di↵erent?

Suppose that three runners from team A and three runners from team B

participate in a race. If all six runners have equal ability and there are no

ties, what is the probability that the three runners from team A will finish

first, second, and third, and the three runners from team B will finish

fourth, fifth, and sixth?
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How many total art ones are there ?64=1296How many outcomes ' correspond to the event  of  interest ( tun
,

4 district #D?

Pay = 6151141 (3) =3 60

pots = 360/1296=0
. 2778

How many possible orders anther for the finishers ? 6 ! = 720

How many Ways are her for the first 3 from team At the 243

from than B ? 3 ! 3 !

prob = 3k¥ =k÷o=±



Counting

Combination of n elements taken k at a time:

Cn,k =
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k!

This number is also called the binomial coe�cient.

The binomial theorem
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Counting

Suppose that a fair coin is to be tossed 10 times. Determine

I
the probability p of obtaining exactly three heads and

I
the probability p

0
of obtaining three or fewer heads.

Total # of possible outcomes.  = 210

# that  correspond to  exactly 3 heads.  = ( Y) } p = {¥= 0.1172 = t¥€
" E'±

. - - - - - - -
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P ( 30 - fewer H) =P ( 0 H ) tP( 1 H ) tP( ZH ) + PCSH)

= ¥.
+ Ed + le +t¥

= 0.1719 =p
'



Counting

Suppose that a class contains 15 boys and 30 girls, and that 10 students

are to be selected at random for a special assignment. Determine the

probability p that exactly three boys will be selected.

How many ways can we pick 10 students from 45 ? ( YI)
How  many ways can we pick 3 boys t 7 girls ? ( F) (31)

p= 49K¥soy
= 0.2904



Counting

Suppose that a deck of 52 cards containing four aces is shu✏ed

thoroughly and the cards are then distributed among four players so that

each player receives 13 cards. Determine the probability that each player

will receive one ace.

Method 1 :

# of ways to place 4 ads ' in the deck of 52 can  = ( st )

T#
. "  I

# of ways to place the aao so that each player gets one = 134

pnb =
134

¥)
= 0 .

105T

# of ways to order 52 cord 5  = 52 !
How many orderings gin one au per person? 134 ( 4 ! ) ( 48 !)

pnb= 1344411481=2

!#EsAai , 48 non - aus
 =

( T} )



Multinomial coe�cients

Suppose that 20 members of an organization are to be divided into three

committees A, B , and C in such a way that each of the committees A

and B is to have eight members and committee C is to have four

members. Determine the number of di↵erent ways in which members can

be assigned to these committees. Notice that each of the 20 members

gets assigned to one and only one committee.
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Multinomial coe�cients

If n distinct elements are to be divided into k di↵erent groups

k � 2 in such a way that the jth group contains exactly nj

elements, where n1 + n2 + · · ·+ nk = n, the total number of

di↵erent ways of doing that is

✓
n

n1, n2, n3, . . . , nk

◆
n!

n1!n2! . . . nk !

This number is called the multinomial coe�cient.

Multinomial Thoerem
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DNA Sequences : A
,

C
,

G
,

T

Species I : ACCGTTAAG

s%eI÷:÷e#t¥a
§ How many patterns for 4 species are then with the san

wstpi?a4 ( xxxx )
, ¥ ,µ }Sp 2 : A

Sp 3 : A

Sp 4 : A

How many with pattern Xxyz , xtytz ,

×
, y ,Z€{ A .cat ] 2¥

xxgy ? 12

NOW
, suppose I get DNA sequences with 3 xxxx

,
4 xxyy ,

2 Xxyz

Q How many different DNA sequences an then like this ?
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