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30. PERMUTATIONS AND COMBINATIONS

IMPORTANT FACTS AND FORMULAE

Factorial Notation : Let n be a positive integer. Then, factorial n, denoted by |z or
n ! is defined as :

o!l=n{n-I(n-2) ... 3.2.1.
Examples : (5! =(5x4x3x2x1)=120; (i 4! =(4 x 3 x 2 x 1) = 24 ete.
We define, 0! = 1.

Permutations : The different arrangements of a given number of things by taking some
or all at a time, are called permutations. :

Ex. 1. All permutations (or arrangements) made with the letters a, b, ¢ by taking two
at a time are (ab, ba, ac, ca, be, cb).

Ex. 2. All permutations made with the letters a, b, ¢, taking all at a time are :
(abc, ach, bae, bea, cab, cha).

Number of Permutations : Number of all permutations of » things, taken r at a
time, is given by :

)
"P.enn-Dn-2)....tn-r+1) = -
(n=-r)!

Examples : (i} °P, = (6x5) = 30. (if) Py = (Tx6x5) = 210.
Cor. Number of all permutations of n things, taken all at a time = n !

An Important Result : If there are n objects of which p, are alike of one kind; py are
alike of another kind; p, are alike of third kind and s0 on and p, are alike of rth kind,
such that (p; + py + ... + pJ) = n.

Then, number of permutations of these n objects is .
n!
P D(py HNeeeea(p, B
Combinations : Each of the different groups or sclections which can be formed by taking
some or all of a number of objects, is called a combination.

Ex. 1. Suppose we want to select two out of three boys A, B, C. Then, possible
selections are AB, BC and CA.

Note that AB and BA represeni the same selection,
Ex. 2. All the combinations formed by a, b, ¢, taking two at a time are ab, be, ca.

Ex. 3. The only combination that can be formed of three letters a, b, e taken all at
a time is abe.

Ex. 4. Various groups of 2 out of four persons A, B, C, D are :
AB, AC, AD, BC, BD, CD.

Ex. 5. Note that ab and ba are two different permutations but they represent the same
combination.
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614 Quanlitative Aptitude

Number of Combinations : The number of all combinations of n things, taken r at
a time is :

ek A n! ! n(n-1(n-2)...1o r factors
T Y- r! :

Note that : "C, = I and "Cy = 1.
An Important Result : "C, = "C, .

(11x10x 9 % 8)
Example : () C, = ———"—"— = 330.
N T (Ax3x2xD)
_16x15x14 _ 16x15x14
() Y0 = GRS 510 o st = 560,

31 Ix2x}

SOLVED EXAMPLES

1
Ex. 1. Evaluate : otk
28 !

30! _ 30x29x(281)

Sol. We have, =i T = (30 % 29) = 870.
Ex. 2. Find the value of (i) Py (if) ‘P,
g 60 ! 601 60 x59x58x(57Y)
] A c. g bl oL - (60 x 59 x 58) = 205320,
Sol. @ ™R = =51 T BT 571
(i) Py =4 ! = (4x3x2x1} = 24,

Ex. 3. Find the value of (i) °Cq (i) '™Cyg (i) %Cgq
10x9x8 10x9»38

. 10 ¢
; i - - 120.
R 2075 120

(i) °Cgg = 19Cq100- 05) = 10°C (——1020 :I ] = 4950,

(i) 9Cgp =1 [+ C, = 1]
Ex. 4. How many words can be formed by using all letters of the word ‘BIHAR ?
Sol. The word BIHAR contains 5 different letters.

Required number of words = “P; = 51 = (5x4x3x2x1) = 120.
Ex. 5. How many words can be formed by using all the letters of the word
‘DAUGHTER so that the vowels always come together ?

Sol. Given word contains 8 different letters. When the vowels AUE are always together,
we may suppose them to form an entity, treated as one letter.

Then, the letters to be arranged are DGHTR (AUE).
These 6 letters can be arranged in 61-’5 =61 =720 ways.
The vowels in the group (AUUE) may be arranged in 3 ! = 6 ways.

& Required number of words = (720 % 6) = 4320.

Ex. 6. How many words can be formed from the letiers of the word ‘EXTRA’, so that
the vowels are never together ?
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Sol. The given word contains 5 different letters.
Taking the vowels EA together, we Lreat them as one letter.
Then, the letters to be arranged are XTR (EA).
These letters can be arranged in 4 ! = 24 ways.
The vowels EA may be arranged amongst themselves in 2 | = 2 ways.
Number of words, each having vowels together = (24 x 2) = 48.
Total number of words formed by using all the letters of the given words
=51=(bxdx3x2x1) =120 ;
Number of words, each having vowels never together = (120 — 48) = 72,

Ex. 7. How many words can be formed from the letters of the word ‘DIRECTOR so
that the vowels are always together ?

Sol. In the given word, we treat the vowels TEO as one letter.
Thus, we have DRCTR (IEO).
This group has 6 letters of which R occurs 2 times and others are different.

P 6!
Number of ways of arranging these letters = 37

360.

Now 3 vowels can be arranged among themselves in 3 ! = 6 ways.
Required number of ways = (360 x 6) = 2160.
Ex. 8. In how many ways can a cricket eleven be chosen out of a batch of 15 players?

Sol. Required number of ways = 15¢); = BCus_ 1y = By
_ 15x14x13x12
4x3x2x1

Ex. 9. In how many ways, a committee of 5 members can be selected from 6 men and
& ladies, consisting of 8 men and 2 ladies ?

Sol. (3 men out 6) and (2 ladies out of 5) are to be chosen.
6x5x4 5x4)
3x2x1 2x1)

= 1365,

Required number of ways = OC3 x°Cy) = (

EXERCISE 30

(OBJECTIVE TYPE QUESTIONS)

Directions : Mark (') against the correct answer :

1. The value of "°P, is:

(a) 2715 (b) 150 {c) 5550 (d) None of these
2. How many 4-letter words with or without meaning, can be formed out of the letters
of the word, ‘LOGARITHMS’, if repetition of letters is not allowed ?
(a) 40 (b) 400 (c) 5040 (d) 2520
3. How many words with or without meaning, can be formed by using all the letters of
the word, DELHI’, using each letter exactly once ?
{a) 10 (b) 25 {c) 60 (d) 120
4. In how many ways can the letters of the word ‘APPLE’ be arranged ?
(a) 720 (b) 120 (c) 60 (d) 180 {¢) None of these
5. In how many ways can the letters of the word ‘LEADER' be arranged ?
(a) 72 (b) 144 (c} 360 (d) 720 (¢) None of these
(Rank PO. 2003)



