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Subjects

• Functions

• Functions with no types

• Arguments passed by value and 

by reference

• inline functions

• Overloaded functions
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inline functions

• The inline directive can be included before

a function declaration to specify that the

function must be compiled as code at the

same point where it is called. This is

equivalent to declaring a macro. Its

advantage is only appreciated in very short

functions, in which the resulting code from

compiling the program may be faster if the

overhead of calling a function (stacking of

arguments) is avoided.
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Format 

inline type name (

arguments ... ) {

instructions ... }
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Recursive

Recursivity is the property

that functions have to be

called by themselves. It is

useful for tasks such as some

sorting methods or to

calculate the factorial of a

number.
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The  factorial
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Example
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Exapmle
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Prototyping functions

Until now, we have defined the all of the

functions before the first appearance of calls

to them, that generally was in main, leaving

the function main for the end. If you try to

repeat some of the examples of functions

described so far, but placing the function

main before any other function that is called

from within it, you will most likely obtain an

error.
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Prototyping functions

• The reason is that to be able to call a

function it must have been declared

previously (it must be known), like we

have done in all our examples.

• But there is an alternative way to

avoid writing all the code of all

functions before they can be used in

main or in another function.
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Prototyping functions

• It is by prototyping functions. This

consists in making a previous

shorter, but quite significant,

declaration of the complete

definition so that the compiler can

know the arguments and the return

type needed.
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Format

type name (

argument_type1,

argument_type2, ...);
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Property 01

It does not include a statement

for the function. That means

that it does not include the

body with all the instructions

that are usually enclose within

curly brackets { }.
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Property 02 and 03

• It ends with a semicolon sign (;).

• In the argument enumeration it is

enough to put the type of each

argument. The inclusion of a name

for each argument as in the

definition of a standard function is

optional, although recommended.
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Example
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Example
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Example

The first things that we see are the prototypes

of functions odd and even:

• void odd (int a);

• void even (int a);

that allows these functions to be used before

they are completely defined, for example,

in main, which now is located in a more

logical place: the beginning of the

program's code.
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Arrays

• Arrays are a series of elements (variables) of the 

same type placed consecutively in memory that 

can be individually referenced by adding an 

index to a unique name. 

• That means that, for example, we can store 5

values of type int without having to declare 5

different variables each with a different identifier.

Instead, using an array we can store 5 different

values of the same type, int for example, with a

unique identifier.



M.EC203*       -- OOP (C++)       -- Lecture 06 19

Array

• an array to contain 5 integer values of type int called billy

could be represented this way:

• where each blank panel represents an element of the

array, that in this case are integer values of type int.

These are numbered from 0 to 4 since in arrays the first

index is always 0, independently of its length .
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Format

Like any other variable, an array must be

declared before it is used. A typical

declaration for an array in C++ is:

type name [elements];

where type is a valid object type (int,

float...), name is a valid variable identifier

and the elements field, that is enclosed

within brackets [], specifies how many of

these elements the array contains.
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Initializing arrays

• When declaring an array of local scope

(within a function), if we do not specify

otherwise, it will not be initialized, so its

content is undetermined until we store

some values in it.

• If we declare a global array (outside any

function) its content will be initialized with

all its elements filled with zeros.
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Example

Thus, if in the global scope we

declare:

int billy [5];

every element of billy will be set

initialy to 0:
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Initializing arrays

But additionally, when we declare an Array,

we have the possibility to assign initial

values to each one of its elements using

curly brackets { }. For example:

int billy [5] = { 16, 2, 77, 40, 12071 }; 

this declaration would have created an array

like the following one:
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Example

• The number of elements in the array that

we initialized within curly brackets { }

must match the length in elements that we

declared for the array enclosed within

square brackets [ ]. For example, in the

example of the billy array we have declared

that it had 5 elements and in the list of

initial values within curly brackets { } we

have set 5 different values, one for each

element.
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Example

Because this can be considered useless

repetition, C++ includes the

possibility of leaving the brackets

empty [ ] and the size of the Array

will be defined by the number of

values included between curly

brackets { }:

int billy [] = { 16, 2, 77, 40, 12071 };
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Access to the values of an Array

In any point of the program in

which the array is visible we can

access individually anyone of its

values for reading or modifying as

if it was a normal variable. The

format is the following:

name[index]



M.EC203*       -- OOP (C++)       -- Lecture 06 27

Example
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valid operations 
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Example
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Multidimensional Arrays

Multidimensional arrays can

be described as arrays of

arrays. For example, a

bidimensional array can be

imagined as a bidimensional

table of a uniform concrete

data type.
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Example



M.EC203*       -- OOP (C++)       -- Lecture 06 32

Example
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Example

Multidimensional arrays are not

limited to two indices. They can

contain as many indices as needed,

although it is rare to have to

represent more than 3 dimensions.

Just consider the amount of memory

that an array with many indices may

need.
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Example

For example:

char century [100][365][24][60][60];

assigns a char for each second

contained in a century, that is more

than 3 billion chars! This would

consume about 3000 megabytes of

RAM memory if we could declare it.
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Example
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Arrays as parameters

At some moment we may need to pass an

array to a function as a parameter. In C++

is not possible to pass by value a complete

block of memory as a parameter to a

function, even if it is ordered as an array,

but it is allowed to pass its address. This

has almost the same practical effect and it

is a much faster and more efficient

operation.
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Example

In order to admit arrays as

parameters the only thing that

we must do when declaring the

function is to specify in the

argument the base type for the

array, an identifier and a pair of

void brackets [].
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Example

For example, the following function: 

void procedure (int arg[])

admits a parameter of type "Array of int" called 

arg. In order to pass to this function an array 

declared as:

int myarray [40];

it would be enough to write a call like this:

procedure (myarray);



M.EC203*       -- OOP (C++)       -- Lecture 06 39

Example
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Strings of Characters

In C++ there is no specific elemental variable

type to store strings of characters. In order

to fulfill this feature we can use arrays of

type char, which are successions of char

elements. Remember that this data type

(char) is the one used to store a single

character, for that reason arrays of them are

generally used to make strings of single

characters.
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Example
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Example

Notice how after the valid content a null 

character ('\0') it is included in order to 

indicate the end of the string. The panels in 

gray color represent indeterminate values. 
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Initialization of strings

In this case we would have declared

a string of characters (array) of 6

elements of type char initialized

with the characters that compose

Hello plus a null character '\0'.
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Example

Therefore we could initialize the

string mystring with values by

either of these two ways:
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Example

Before going further, notice that the assignation of

multiple constants like double-quoted constants

(") to arrays are only valid when initializing the

array, that is, at the moment when declared.

Expressions within the code like:
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Important

We can "assign" a

multiple constant to an

Array only at the

moment of initializing

it.
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Assigning values to strings

strcpy (string copy) is

defined in the cstring

(string.h) library and can be

called the following way:

strcpy (string1, string2);
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Example

cin.getline ( char buffer[], int length, char

delimiter = ' \n');

where buffer is the address of where to store

the input (like an array, for example),

length is the maximum length of the buffer

(the size of the array) and delimiter is the

character used to determine the end of the

user input, which by default - if we do not

include that parameter - will be the newline

character ('\n').
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Example
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Converting strings to other types

The cstdlib (stdlib.h) library provides 

three useful functions for this purpose: 

• atoi: converts string to int type. 

• atol: converts string to long type. 

• atof: converts string to float type. 
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Converting strings to other types
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Have you questions?
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Summary

•Functions

• Functions with no types

• Arguments passed by value and 

by reference

• inline functions

• Overloaded functions
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End of…

Thank you for

ATTENTION


