
Recursive procedures

1. What is a recursive procedure?
2. Recursive versus iterative
3. An application: binary search

1. What is a recursive procedure?

A recursive procedure calls itself.

A recurrence function is defined using itself.

General form of simple recurrence function f():

Example: computing power of a number



Q: When can we use a recursive procedure?

A: When the problem we want to solve can be expressed in terms of a smaller version of itself.

Example: computing power of a number  (contd)

Features of recursive procedure:

• base case(s) or trivial case(s): procedure does not call itself

• recursion case(s): procedure calls itself

• recursion level

• each call has own parameters, own local variables

• call stack (what calls are still incomplete)

Example: computing power of a number  (contd)



Compute POWR(2,3).

step recursion
level

code
line(s) computation stack



2. Recursive versus iterative

Alternative to a recursive procedure: iterative (looping) procedure: does not call itself

Usually a recursive procedure can be converted to an equivalent iterative procedure.

Correspondences:

Example: computing power of a number  (contd)

Why prefer recursive procedure over iterative procedure?

• often recursive is more compact

• no need to handle stack

• often easier to write/understand



Why prefer iterative procedure over recursive procedure?

• often has better performance for some programming languages

• allows programmer better control over data structures

Ongoing debate: try searching 'why recursive is better than iterative'.

3. An application: binary search

Problem: find a value key in an sorted array A[1..n]

Idea: split array in half



Example

Compute BINSEARCH( A,1, 7, 12) where



step recursion
level

code
line(s) computation array A
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