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Lesson 3: Permutations with Repeating (Identical) Objects

. . g
Consider the number of 3-letter arrangements possible using the letters of the word off.
For a regular 3-letter word, we would assume that there are 3! Or 6 arrangements of the
letters. However, when we list the arrangements, there are only 3 dlstlnct arrangements

fof /1o
off fof flo
F 5 )

This is because of the repeated f's. When we have a set of n objects when a of some
kind are identical, b of some kind are identical, ¢ of some kind are identical, etc, the

number of distinct arrangements can be found by bcl] }J < Qreengrry n o ij ect
thf“"&" (’"rf!: gt

E."Ka i"!"‘!ﬁ%ﬁ; 1: / J‘{sgr"ﬁflé.
In how many distinct ways can you rearrange the letters in the word FLUEFY?
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Example 2: In how many ways can you re-arrange the letters in the word MISSISSIPPI?
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Example 2. How many different six-digit numerals can be written using all of the
following six digits: (4, 4, 5\@7?
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Example 4

EFFERVESCENCE if: E/ - 5
a) there are no restrictions. /5,/ - Z(S - C/Q
//; g7, %o] slalyrtjlall! VF;:‘; 13 Jethe
b) the rearrangement must start with the letter V. st =
. ! _ A
[, 1al [99? 920 | © Y
V. 5/;/////;’/ - NP

Exar
only up or to the left?
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- How many distinct arrangements are there using the letters in the word

1ple 5. How many paths can you follow from A to B in the grid below if you move

Ni B 2|
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b) How many paths can you follow from A to B in the grid below if you move only up or

int?
to the left and you must pass through the point?

frwen A 1o PE
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Lesson 4: Permutations with Restric%cﬁns

Sometimes a permutation problem will involve some restrictions. Whenever you
encounter a problem with constraints or restrictions, always address the choices for the
restricted positions first.

Example 1: How many p‘er_mutatl_onslof the letters of the word ORANGE are there if
they must begin with a vowel? ‘Q all choracles
5 n _Z_ 4_‘ 3 "i ‘ / 3400/5‘721 ot dichret

x sFPs

zF T (ot @
Yowel s
Vo / s
__———How many permutations for the word ORANGE are there that begin AND end with a

vowel?

5.4-8-2'/-& :/L,lﬁlwa,?/;_
Uov’ﬂ’l | | U?"U"’L

Example 2: How many ways can 3 men and 7 women be seated in a row if there has to
be a woman at the beginning and end of the row?

32.8-7-6+5- 4 3.2 1-06 :j?/zé"g;‘i"of/
_ T T Mp{\&!ﬂ Wﬂ___:,___,".
Udﬁ_mo‘n s

Example 3. How many was can the letters of I%QA@’IOM( be arranged if
a) there are no restrictions? _l Co < . g+ 3 -2 . [ = F| = S0¥0

—_ - _— ——
S

b) consonants and vowels must alternate?

4 o3 3 2 & L1 =149 mag

e PR

J ¢ Vv < v &
¢) a consonant must be in the middle of each arrangement?

L < 4 /3 3 2 | . Fleowny
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1" Five people((@(_:, D, E) are seated on a bench. How many ways can they
be arranged if:

a) there are no restrictions? 5—/: S.tf.2 2« ) 5’/05 ) ]w

e m— | — p—

4212/ - 2¢4weyp

b) E must sit in the middle?

¢) A and B must sit together? 25 e s
;4@710( g ’I[Ll_.ﬁf oz 1 0 &t
4! 2/ ‘(4xé 2 /3<37_'J) (7/54“’@75

i ———

d) d) A and B cannot be together?
(20 — 48 = ]2 weys

“xample 2 How many ways can four girls and three boys be arranged in a row if:
a) A boy must be at each end of the row.
3.5 422 [ d =Fway
Boy T fs-.,—ay

b) The boys must be together.

/ _
4érrf§ W{ é’” 5 5 / = 3’&0 W G~y S
Cf The glrls must be together.

41 4! =57 W ey
d) The girls must be together and the boys must be together.

o0 3/ gl = a?ggwayd-

/& 5. How many ways can all the letters of qudio be arranged if

a) each a‘rrangement must begin with a vowel and end with a consonant?

_Lll.3 & / ,,L %:2‘%

dowe! — N e

@qu;%{gwwf
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b) the vowels must be together?

¢) the vowels cannot be together?

Letd frgurt oll possibilitre W/p s ATt s
sl= o
j3p — &8 = F2 weegd Y



