
Today, I want to discuss the symmetry principle of linear arrangements with you. If you do not understand the symmetry 

principle, then it is possible that the following has happened with you:

You see a hard question and start working on it. You know that there are going to be three-four different cases. You find 

the number of arrangements in each case. Then, very carefully, you add them all up and get your answer. You check the 

answer key and behold, your answer is correct. Just for the fun of it, you turn your page to the solutions section and see 

that there are just two lines there which go something like this: “You can arrange 6 people in 6! ways. In half of these 6! 

ways, A will be ahead of B so answer is 6!/2.” and you end up feeling pretty unhappy even though you got the correct 

answer!

To ensure that this doesn’t happen again, let’s try and understand the symmetry principle.

Let’s work on a simple example first:

Question: There are 3 contestants, A, B and C. In how many different ways can they complete a race if the race doesn’t 

end in a dead heat?

Solution: Since the race doesn’t end in a dead heat, there is no tie. The following arrangements are possible:

A B C

A C B

B A C

B C A

C A B

C B A

A total of 3! = 6 arrangements. The first position is occupied by the contestant whose name is written first i.e. A B C 

implies A stands first, B stands second and C stands third in the race.

In how many of these arrangements is A ahead of B? We count and get 3 (A B C, A C B and C A B)

In how many of these arrangements is B ahead of A? We count and get 3 again (B A C, B C A, C B A)

The question is that out of 6 arrangements, why is it that in half A is ahead and in the other half, B is ahead? This is so 

because the arrangements are symmetrical. Each element has the same status. Since we are taking into account all 

arrangements, if half of them are partial toward A, other half have to be partial toward B. There is no difference between 

A and B. They are considered equal elements. Now if I ask you the number of arrangements in which B is ahead of C, 

you should jump up and say 3 immediately.

Let’s now look at the question I left you with in the last post.

Question 6: 6 people go to a movie and sit next to each other in 6 adjacent seats in the front row of the theatre. If A 

cannot sit to the right of F, how many different arrangements are possible?

Solution: ‘to the right of F’ means anywhere on the right of F, not necessarily on the adjacent seat. Here we see 

symmetry because there are only 2 ways in which A can sit. In every arrangement, A is either to the left of F (any seat on 

the left) or to the right of F (any seat on the right). There is nothing else possible. The number of cases in which A will sit 

to the left of F will be the same as the number of cases in which he will sit to the right of F. That is why the answer here 

will be 6!/2 = 360.

I hope you understand this  principle now.

Let’s quickly look at a couple of variants now.

Question 7: 7 people (A, B, C, D, E, F and G) go to a movie and sit next to each other in 7 adjacent seats in the front row 

of the theatre. A will not sit to the left of F and B will not sit to the left of E. How many different arrangements are 

possible?

Solution: Number of ways of arranging 7 people in 7 seats is 7! (using Basic Counting Principle)

Of these 7! arrangements, we want those arrangements in which A is sitting to the right of F and B is sitting to the right of 

E. A will sit to the right of F in half of the 7! arrangements. Of these 7!/2 arrangements, half will have B to the right of E 

and other half will have B to the left of E. So the number of arrangements in which A is to the right of F and B is to the 

right of E is (7!/2)/2 = 7!/4

Question 8: 7 people (A, B, C, D, E, F and G) go to a movie and sit next to each other in 8 adjacent seats in the front row 

of the theatre. A will not sit to the left of F in how many different arrangements?

Solution: We have a vacant spot here. Recall the way we deal with vacant spots (discussed in the last post) — we use 

Mr V.
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8 people (including our imaginary Mr V) can be arranged in 8 seats in 8! ways.

We want only those arrangements in which A is sitting to the right of F. In half of the 8! arrangements, A must be to the 

right of F (same as before) so required number of arrangements = 8!/2

There are many more variations possible but I will stop here. Try some on your own and get back if you have a doubt. I 

will discuss some other little concept of Combinatorics with you next week.


