

Permutations Under Restrictions (continued)

Example:  3 women and 4 men are to be arranged in a line.  

a) How many different permutations are there of the 7 people.

b) Two of these 7 people are Mr and Mrs Smith.  In how many of the arrangements are Mr and Mrs Smith standing next to each other?

c) In how many of the arrangements are the 4 men and the 3 women standing next to each other?

d) In how many of the arrangements are no women standing together?

Solution:

a) Number of permutations of 7 objects is ..........................
b)  Tie Mr and Mrs Smith together so they form one item.  There are then 6 items.  Number of permutations then is:

c)  Tie the 4 men together and the 3 women together.
The 4 men can be tied together in  ...............   ways.
The 3 women can be tied together in  ...............ways.

So the total number of ways is:  ......................................
d) Arrange the 4 men in a line with a space between each of them and with a space at the beginning and end of the row:







Man

Man

Man

Man


There are 4! possible arrangements of the 4 men.

The first woman can be put in any of the 5 spaces.


The second woman can then be put in any of the remaining 4 spaces.


The third woman can be placed in any of the remaining 3 spaces.


So total number of arrangements with no two women next to each other is:




4! × 5 × 4 × 3 = 1440.

Example 2:

a) How many different arrangements of 20 lights can be made from a selection of 8 red, 6 yellow, 4 green and 2 blue lights?

b) If each arrangement is equally likely, find the probability that an arrangement has the same colour bulb at each end.
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