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The mathematical t

A) The basic

B) Permutation

C) Combination

Homework
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A) The basic principle of counting

N/

** Rulel: suppose that two experiments are to
be performed . Then if experiment 1 can
result in any one of m possible outcomes and
If experiment 2 can result in any one of n
possible outcomes ,then together there are
mn possible outcomes of two experiments .



A) The basic principle of counting

Ex. 1 : How many different ways are possible
to choose two numbers from 3,4,5 when

1- with replacement. N
Solution: s o4l
_ _ N 35
m=3, n=3 /,g 43 | 9numbers
Total=3*3=9 17 44| m
\ N .
3
544 53
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A) The basic principle of counting

Ex. 1 : How many different ways are possible
to choose two numbers from 3,4,5 when

2- without replacement. R

solution: 3 4 >

- - N 35
m=3 , n=3 /2 43 6 numbers

Total=3*2=6 2 4

N 5| s3

e 54
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A) The basic principle of counting

Ex. 2 : A small community consists of 10 women
, each of women has 3 children , if one women
and one of her children are to be chosen as
mother and child of the year , how many
different choices are possible ?

Solution:
m=10, n=3
choices=10*3=30.
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A) The basic principle of counting

** Rule 2 : The generalized basic principle of counting:

If r experiments that are to be performed are such
that the first one way result in any of nl possible
outcomes, and if for each of these nl possible
outcomes there are n2 possible outcomes of the
second experiment, and if for each of the possible
outcomes of the first two experiments there are n3
possible outcomes of the third experiment, and if . . .
, then there is a total of nl1, n2, . . . , nr possible
outcomes of r experiments.



A The basic principle of counting

* EX. 3 :How many different ways are possible to
choose four number from 1, 2, 3, 4, 5 when

1- With replacement
Solution:

n,=95 Nn,=5n,=5 n,=>.
Total=5x5x5x5=625.

2- Without replacement .
Solution:

n=5 n,=4,n,=3, n,=2.
Total=5x4x3x2=120.



“* EX. 4 :A college planning committee consists of 3
fresh man. 4 sophomores, 5 juniors, and 2 seniors,
a sub committee of 4, consisting a single
representative from each of the classes is to be

chosen. How many different subcommittees are
possible?

Solution:
n=3n,=4,n,=5n,=2.
Total=3x4x5x2=120.




A The basic principle of counting

* EX. 5 :How many different 7-place license plates
are possible if the first 3 places are to be occupied
by letters and the final 4 by numbers?

1- With replacement.

Solution:
n, =26, n, =26, n, =26, n, =10, n, =10, n, =10, n, =10.
Total=26x26x26x10x10x10x10=175,760,000.

2- Without replacement.
Solution:
n,=26,n,=25n,=24,n,=10,n,=9,n,=8, n, =7.
Total =26x25x24x10x9x8x 7 =78,624,000.
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TB) Permutatio

“* EX. 6 :How many different arrangements are
possible to arrange 10 people?

Solution:

101=10%x92x8x 7Tx6x5x4x3x2x1=3628800.

“* Ex. 7 : How many different batting orders are
possible for a baseball team consisting of 9 players?

Solution:

Ol=0x8x7Tx6x5x4x3x2x1=362880.

12



BE————
B) Permutation

\/

s Rule 2 : There are

( n ] ;
nn,ng.n ) n!nt.n/!

different permutations of n objects, where

n= ni+n2+..+nk,whichnl are alike, n2

are alike , ... , nk are alike .
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TB) Permutatio

“* Ex. 10 : How many different letter arrangements
can be formed using the letters PE P P E R?

Solution:
n,=P=3,
n,=E=2,
n,=R=1.

n=n,+n,+n,=3+2+1=6.
Then,there are

6 |
L 60 possible letter arrangementt.
32) 312!
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TTB) Permutation

» EX. 11 : How many different signals, each consisting of 9 flags
hung in a line, can be made from a set of 4 white flags,3 red
flags, and 2 blue flags if all flags of the same color are
identical?

Solution:

n, = white flags =4,

n, =red flags =3,

n, =blue flags = 2.
n=n,+n,+n,=44+3+2=09.
Then, there are

9 |
A =1260 different signals.
432) 413121
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C) Combination

The number of different subgroups of size r that
can be chosen from a set of size n Is given by
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C) Combination

» Ex. 12 :A committee of 3 is to be performed from
a group of 20 people. How many different
committees are possible?

Solution:

There are

20 !
_ 20 =1140 possible committees.
3 ) 31ir!
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TC)y Combination

“* Ex. 13 :From a group of 5 women and 7 men, How
many different committees consisting of 2 women
and 3 men can be performed ?

Solution:

There are

; 9l 7!

CoxCl=—""x =350 possible committees.
2131 314l

18



S ampling

The number of samples
(sizen)
that can be made from
a population
(size N) s

without replacement with replacement

N
P N
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Binomial Theorem

a2 N
n N

(X n y)n _ Z Xk yn—k
o\ K

N /
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