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1. How many sorted arrays of size n are there if each element of the array is an integer in
the range 1,2,3,...,r?



2. How many binary strings of length n are there with exactly k occurrences of the pattern
10? Assume that n >= 2k.



3. You are given r red balls, g green balls, and b blue balls. Assume that r, g, b are positive
integers. Your task is to arrange the balls on a line subject to the following conditions.
Find the count of all possible arrangements in each case.
(a) All blue balls appear together.
(b) No two blue balls appear together.
(c) No blue ball can appear after any green ball.
(d) The arrangement must start with a blue ball and end with a non-blue ball.



4.

5. The tree data structure is a specialized data structure to store data in a hierarchical
manner. It is used to organize and store data in the computer to be used more effectively. The
tree data structure has roots, branches, and leaves connected. A full binary tree is a special
kind of binary tree that has either zero or two child nodes for each node. What is the total
number of full binary trees with n leaves? (Suppose the tree is unlabelled)

Ordered full binary trees with n leaves ↔ Complete binary parenthesizations of n factors
i.e Catalan(n-1).

An unlabelled full binary tree with n=4 leaves.


