
Answer to Problem 3: Line Dancing

a. A dance consists of 25 steps of which 14 are to the left. So we select 14 from the 25
steps that are going to be the steps to the left. This can be done in

(
25
14

)
(= 4457400)

ways.

b. After the step to the right we still have 24 steps to go, 14 of which should be to
the left. So

(
24
14

)
(= 1961256) dances start with a step to the right.

c. Notice that we can write a dance as a sequence of L and R of length 25, consisting
of 14 Ls and 11 Rs. We have three different types of dances: the ones that start with
an R, the ones that start with an L and that do return to the initial position some
time during the dance and the ones that don’t return to the initial position during
the dance.

We need the following observation. Suppose that we have a dance d that starts with
an R. Then after the first step prof. K has taken more steps to the right that to the
left. Since at the end of the dance he has taken more steps to the left, we know that
after some number of steps, say p ∈ {2, 4, . . . , 22} we have that for the last time he
has taken exactly the same number of steps to the left as to the right.

Now consider dance d̂, that is the ‘complement’ of dance d in the sense that at all
steps until step p it takes a step in the opposite direction of dance d and after step p
the steps are in the same direction as dance d. An example (for an eight-step dance):
If d = RRLLLRLL, then p = 6, so the first 6 steps of d̂ must be the opposite of
d. So d̂ = LLRRRLLL. We can do this for every dance d that starts with an R,
which shows that the number of dances starting with an R is exactly the same as
the number of dances starting with an L that does return to the initial position some
time during the dance.

Therefore, let X be the number of dances that start with L and that do not return to
its initial position during the dance. Then X is equal to the total number of dances
minus two times the number of dances that start with an R. Or: X =

(
25
14

)
−2 ·

(
24
14

)
=

4457400− 2 · 1961256 = 534888.


