
Factorials and Circular Permutations 

Key Concept n Factorial 

For any positive integers, n factorial is - 1)'(n - 2) '3 '2 • ! i 

and is written as nl. Zero factorial, or 0!, is defined to be 1. ; 
1 

Example 41 = 4 • 3 • 2 • l = 24 | 

Factorial Examples: 

1)61 3 €>'S'H.3«"a.«\*1^0 
' 5! " 6.H--*.?t«\ 

3) 51 X 61 s(s. H • • "X • \ • ( . 9 • S • . a - = S fe, HO O 
4) You download 8 songs on your phone. If you play the songs using the random 
shuffle option, how many different ways can the sequence of songs be played? 

' KeyConcept Circular Permutations 

The number of distinguishable permutations of n objects arranged in a circle with no fixed 
reference point is ^ 

4 o r ( n - l ) ! . 

If the n objects are arranged relative to a fixed reference point, then the 
arrangements are treated as linear, making the number of permutations nl. 

JEWELRY If the 6 c l i , i rnis on the bracelet s h o w n arc 
arranged at r a n d o m , w h a t is the p r o b a b i l i t y that the 
ar rangement s h o w n is p r o d u c e d ? 

Since there is no fixed reference point, this is a circular 
permutation. So, there are (b — 1)1 or 5! distinguishable 
permutations of the charms. Thus, the probabililv that 

the exact arrangement shown is produced is 4^ or 

DINING Y o u are sea t ing a party of 4 people at a r o u n d table. O n e of the c h a i r s 
a r o u n d this table is next to a w i n d o w . If the d i n e r s are seated at r a n d o m , w h a t 
i s the p r o b a b i l i t y that the person p a y i n g the b i l l is seated next to the w i n d o w ? 

Since the people are seated around a table w i t h a fixed reference point, this is a 
linear permutation. So there are 4! or 24 wa\'s in whioli liie people can be seated 
around the table. The number of fa\drable outcomes is the number of permutations 
of the other .i diners given that the person paying the bi l l sits next to the window, 
. i ! or (). 

St), the probability that the person pa\ing the bi l l is seated next to the window' 
• h i ' , s ^ o r - . 

You Try: Suppose 7 points on a circle are chosen at random. Using the letters A 
through E, how many ways can the points on the circle be named? 
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