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Functions

We have seen 3 types of functions:
I Our programs that comprise a single function.
I Built-in Python functions (abs, round, +).
I Functions from standard libraries (math.sqrt).
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Functions

I Having similar or identical code in multiple places has
drawbacks:

I Having to write the same code multiple times (time
consuming).

I The code must be maintained in multiple places.
I Functions can be used to reduce code duplication

and make programs more easily understood and
maintained.
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Functions

I How to use functions:
I Write a sequence of statements and then give that

sequence a name.
I Execute this sequence at any time by referring to the

name.
I The part of the program that creates a function is

called a function definition.
I When the function is used in a program, we say the

definition is called or invoked.
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Functions - Example

Write a program to sing the “happy birthday” song to
Molly.

I There are a lot of duplicate print statements. We can
make these duplicate statements into a little function
named “happy”.

I Now write a program to sing the “happy birthday”
song to Andrew.

I There is still a lot of duplication. Perhaps use a
parameter.
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Functions and Parameters

I A function definition has the following form:
def <name>(<parameters>):

<body>
I The name of the function must be an identifier.
I parameters is a possibly empty list of variable names.
I Formal parameters, like all variables used in the

function, are only accessible in the body of the
function. Variables with identical names elsewhere in
the program are distinct from the formal parameters
and variables inside of the function body.
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Functions and Parameters

I A function is called by using its name followed by a list
of actual parameters or arguments:
<name>(<actual-parameters>):

I When Python comes to a function call, it initiates a
four-step process:

I The calling program suspends execution at the point
of the call.

I The formal parameters of the function get assigned the
values supplied by the actual parameters in the call.

I The body of the function is executed.
I Control returns to the point just after where the

function was called.
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Getting Results from a Function

I Passing parameters provides a mechanism for
initializing the variables in a function.

I Parameters act as inputs to a function.
I We can call a function many times and get different

results by changing its parameters.
I We’ve already seen numerous examples of functions

that return values to the caller.
discRt = math.sqrt(b ∗ b − 4 ∗ a ∗ c)

I The value b ∗ b − 4 ∗ a ∗ c is the actual parameter of
math.sqrt.

I We say sqrt returns the square root of its argument.
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Simple Program with Return

Write a Python program that accepts two points (ordered
pairs) as parameters and returns the Euclidean distance
between those points.
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Getting Results from a Function

I When Python encounters return, it exits the function
and returns control to the point where the function
was called.

I In addition, the value(s) provided in the return
statement are sent back to the caller as an expression
result.
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Getting Results from a Function

I Sometimes a function needs to return more than one
value.

I To do this, simply list more than one expression in the
return statement.

Write a Python function that takes two numbers and
returns their sum and product.

I When calling a function that returns more than one
expression, use simultaneous assignment.
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Getting Results from a Function

I Note: all Python functions return a value, whether they
contain a return statement or not. Functions without a
return hand back a special object, denoted None.

I A common problem is writing a value-returning
function and omitting the return.
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Functions that Modify Parameters

I The formal parameters of a function only receive the
values of the actual parameters. The function does
not have access to the variable that holds the actual
parameter.

I Python is said to pass all parameters by value.
I Some programming languages (C++, Ada, and many

more) do allow variables themselves to be sent as
parameters to a function. This mechanism is said to
pass parameters by reference.

I When a new value is assigned to the formal
parameter, the value of the variable in the calling
program actually changes.

13 / 14



 

Functions and Program Structure

I So far, functions have been used as a mechanism for
reducing code duplication.

I Another reason to use functions is to make your
programs more modular.

I As the algorithms you design get increasingly
complex, it gets more and more difficult to make
sense out of the programs.

I One way to deal with this complexity is to break an
algorithm down into smaller subprograms, each of
which makes sense on its own.
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