
Homework Problems for Secondary RNA Structures

Read pp. 60-61 in Cameron. (Note: Cameron does not start with C0 = 1, in fact he defines C0 

= 0. This means that his formulas do not look exactly the same as the ones in our class notes. 
We will continue to use the notation introduced in class.)

1. Starting with C0 = 1, C1 = 1 and C2 = 2, use the recursion relation to compute the 
Catalan number C6.

2. Use the binomial expression to compute the Catalan number C5.
3. Jeff and John are running for office. Each man gets n votes (so the end result is a tie). 

In how many ways can Jeff be ahead of John at each step of counting the votes 
(except for the last vote counted)?

4. A clown stands on the edge of a swimming pool, holding a bag containing n red balls 
and n blue balls. He draws the balls out one at a time and discards them. If he draws a 
blue ball, he takes one step back; if a red ball, one step forward. (All steps have the 
same size.) What is the probability that the clown remains dry?

5. At a ticket box office, tickets are $5. There are 2n people in line and half of them have 
a $5 bill while the other half have only a $10 bill. The cashier starts with no money. In 
how many ways can the people be lined up so that the cashier is always able to make 
change?

6. Consider the following game. Place a penny, a nickel and a dime in a row. On the 
penny put a stack of n playing cards with values in consecutive order from bottom to 
top. The cards are moved one at a time from the penny to the nickel or from the nickel 
to to the dime, with no other moves allowed. By mixing these two types of moves (in 
any allowable way) after 2n moves all the cards will be on the dime. How many 
different permutations of the n cards can be achieved on the dime?

7. Find a triangularization of a convex polygon which corresponds to each of the 
following:
a)  (a1 x (((a2 x a3) x (a4 x a5)) x a6))
b)  (((a1 xa2) x (a3 x (a4 x a5))) x ((a6 x a7) x a8))

8. Count the number of sequences of n integers with 1 ≤ a1 ≤ a2 ≤ ... ≤ an with the property 
that  ai ≤ i. 

9. A permutation (written in one-line form) which when read from left to right never 
contains three elements (not necessarily consecutive) in decreasing order is said to be 
a 321-avoiding permutation. For example,  14253 is a 321-avoiding permutation, but 
52341 is not (because of the 5-4-1.) How many 321-avoiding permutations on n 
symbols are there?

10.Find a way to associate (in a one-to-one way) the sequences of problem 8 with the 
permutations of problem 9. 


