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ØIntroduction 
In this Lecture, you will:

Ø Learn about standard (predefined) functions and discover how to use them in 
a program

Ø Learn about user-defined functions

Ø Examine value-returning functions, including actual and formal parameters

Ø Explore how to construct and use a value-returning, user-defined function in 
a program
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ØWhy functions are useful
Ø Organization à As programs grow in complexity, having all the code live inside

the main() function becomes increasingly complicated. A function is almost like a
mini-program that we can write separately from the main program, without
having to think about the rest of the program while we write it. This allows us to
reduce a complicated program into smaller, more manageable chunks, which
reduces the overall complexity of our program.

Ø Reusability à Once a function is written, it can be called multiple times from
within the program. This avoids duplicated code (“Don’t Repeat Yourself”) and
minimizes the probability of copy/paste errors. Functions can also be shared with
other programs, reducing the amount of code that must be written from scratch
(and retested) each time.
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ØWhy functions are useful
Ø Testing à Because functions reduce code redundancy, there’s less code to test in

the first place. Also, because functions are self-contained, once we’ve tested a
function to ensure it works, we don’t need to test it again unless we change it.

Ø Extensibility à When we need to extend our program to handle a case it didn’t
handle before; functions allow us to make the change in one place and have that
change take effect every time the function is called.

Ø Abstraction à In order to use a function, you only need to know its name, inputs,
outputs, and where it lives. You don’t need to know how it works, or what other
code it’s dependent upon to use it. This lowers the amount of knowledge required
to use other people’s code (including everything in the standard library).
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Functions

predefined user-defined
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ØEx  
Ø In algebra, a function is defined as a rule or correspondence between values,

called the function’s arguments, and the unique value of the function associated
with the arguments

Ø If f(x) = 2x + 5, then f(1) =  7,     f(2) = 9, and f(3) = 11

Ø 1, 2, and 3 are arguments

Ø 7, 9, and 11 are the corresponding values
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ØPredefined Functions
Some of the predefined mathematical functions are: 

sqrt(x)
pow(x, y)

pow(x,y) calculates xy
pow(2, 3) = 8.0
Returns a value of type double
x and y are the parameters (or arguments)

The function has two parameters

sqrt(x) calculates the nonnegative 
square root of x, for   x >= 0.0

sqrt(2.25) is 1.5

Type double
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ØPredefined Functions
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ØPredefined Functions
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Øuser-defined Functions

Syntax:

functionType is also called the data type or return type
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ØFunction Call

ØReturn Statement
Once a value-returning function computes the value, the function returns this value 
via the return statement

It passes this value outside the function via the return statement
The return statement has the following syntax:

In C++, return is a reserved word
When a return statement executes
Function immediately terminates
Control goes back to the caller
When a return statement executes in the function main, the program terminates
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Øuser-defined Functions
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Øuser-defined Functions
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Øuser-defined Functions
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Øuser-defined Functions
The return type is the type declared before the function name. Note that the 
return type does not indicate what specific value will be returned. It only indicates 
what type of value will be returned.
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Øuser-defined Functions
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