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“To understand recursion, one must first understand recursion.”

A recursive process is one in which objects are defined in terms of other objects of the same type.

A recurrence relation is an equation that defines each term of a sequence as a function of the
preceding terms.

Examples of Recursive Definitions

The Fibonacci sequence 1, 1, 2, 3, 5, 8, . . . can be defined as:

Fib(1) = 1
Fib(2) = 1
Fib(n) = Fib(n− 1) + Fib(n− 2)

The factorial function n! = n · (n− 1) · · · 3 · 2 · 1 can be defined as:

0! = 1
n! = n · (n− 1)!

Exercises

1. The natural numbers are 0, 1, 2, . . . . Find a recursive definition for Nat(n), the nth natural
number.

2. The nth triangle number equals the sum of the first n numbers. Find a recursive definition
for Tri(n), the nth triangle number.



3. Find a recursive definition for Square(n), the nth perfect square.

4. Find a recursive definition for Cube(n), the nth perfect cube.

5. Each entry in Pascal’s triangle equals the sum of the two entries in the row above. Find a
recursive definition for Pascal(r, c), the entry in row r and column c. Let the first entry be
Pascal(0, 0) = 1.
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6. The Tower of Hanoi puzzle consists of three rods and n disks of different sizes, arranged in
one stack in size order, with the largest disk on the bottom and the smallest disk on top. The
goal is to move the entire stack of disks to another rod, using the following rules:

• Only one disk may be moved at a time.

• Each move consists of taking the topmost disk from one rod and moving it to another
rod.

• No disk may be placed on top of a smaller disk.

Find a recursive solution for the Tower of Hanoi puzzle.


