


Circular Arrangements

When obhjects are arranged along a line with first and last place, thev form a linear permuration. So farwe
have dealt onlv with linear permutations. When objects are arranged along a closed curve or a circle, in
which anv place mav be regarded as the first or last place, thev form a circular permutation.

The pennutation in a row or along a line has a beginning and an end, but there is nothing like beginning
or end or first and last in a circular permutation. In circular permutations, we consider one of the ohjects

as fixed and the remaining objects are arranged as in linear permutation.

For example, the following arrangements of 4 people, P;, P2, P:, Py, in a circle would be considered as the
same arrangement.

P}_ Pa P Pz

| P: Py Py P P, P |

Pa Pa P Py

Here we see that when n = 4, there will be 4 repetitions.



In general, to calculate the number of wavs that “n” items can be arranged in a circular fashion, the
following formula is used:
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Example

The 12 members of the student council are to be seated at 2 round table. Inhow manv wavs can thevhbe
arranged?

Solution

Sincen =12,
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There are 39 916 800 waws that the members of the student council can sit around the round table.




Repetitions

To calculate the number of wavs that “n” items can be arranged if one or more of the items repeat, the
following formula is used:

!
oPy (repeats) = . where n =#if items and p, q, s = the number of times each group of items repeat.
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Example 1

Find the total number of arrangements of the word “TILL™.
Solution

There is a total of 4 letters, therefore n =ZG‘.
Since “L7 repeats twice, p = 2. Each of theremaining letters do not repeat, therefore g =0 and s =0.
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There are 12 different wavs to arrange the word “TJILL™.



Example 2

Find the total number of arrangements of MIFEAMICHI.
Solution

There is a total of 9 letters, therefore n = 9.
M repeats twice,p=12
“T" repeats three times, g = 3
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=30 240

There are 30 240 wavs to arrange the word "MIEAMICHI™.
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