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What is the recursive definition of a function? Roughly speaking, recursion occurs when
something is defined in terms of itself. You might have seen the concept before but it could look
strange, resembling a vicious circle. Don’t worry; that’s a natural first reaction. With time and
practice, you will enjoy using this idea as a really powerful tool in our own programs. Although

our focus will be on recursion from a programming perspective, recursion can also appear in

other contexts. Here is an example from mathematics. Suppose n is a non-negative integer.

Definition:

1 ifn=0,
fn:

n X f,_1 otherwise.

In general, a recursive definition will have multiple pieces:

e one or more base cases (terminating scenarios that do not need recursion to produce

answers), and

e one or more recursive cases (sets of rules that reduce all other cases to the base cases)

So, here is another example with two base cases:

Definition:

go = 0,
g = 1,
9n = Gn-1+Ggno ifn>2

Recursive definition is strongly related to mathematical induction, which is, a strong technique

to prove universal statements for a set of non-negative integers or their associated statements.

(1) Calculate f5. Write down the process.
(2) Calculate g;. Write down the process.

(3) What is the standard name of the sequence f,, in Japanese and in English?
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