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OOP langauges

1967 – Simula 67

1981 – Smalltalk

1970 – Lisp

1990 – C++

Java, .Net, C# so on.
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C++ history

http://www.cplusplus.com/info/history/

During the 60s, while computers were still in an early

stage of development, many new programming

languages appeared. Among them, ALGOL 60, was

developed as an alternative to FORTRAN but taking

from it some concepts of structured programming

which would later inspire most procedural languages,

such as CPL. ALGOL 68 also directly influenced the

development of data types in C. Nevertheless ALGOL

was an non-specific language and its abstraction made

it impractical to solve most commercial tasks.
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Continue

1963, CPL (Combined

Programming language)

1967, Martin Richards developed

the BCPL (Basic Combined

Programming Language)

1970, Ken Thompson, Bell Labs,

created the B language
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Continue

1973, Dennis Ritchie, had

developed the basis of C.

1980, Bjarne Stroustrup, from Bell

labs, began the development of the

C++ language

1998, ANSI C++ standard
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Structure of C++ program

// my first program in C++

#include <iostream.h>

int main ()

{  

cout << “My first C++ program";  

return 0;

}
My first C++ program
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// my first program in C++

This is a comment line. All

the lines beginning with two

slash signs (//) are considered

comments and do not have

any effect on the behavior of

the program.
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#include <iostream.h>

Sentences that begin with a

pound sign (#) are directives for

the preprocessor. In this case the

sentence #include <iostream.h>

tells the compiler's preprocessor

to include the iostream standard

header file.
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int main ()

This line corresponds to the beginning

of the main function declaration. The

main function is the point by where all

C++ programs begin their execution. It

is independent of whether it is at the

beginning, at the end or in the middle of

the code - its content is always the first

to be executed when a program starts.
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cout << "Hello World";

cout is the standard output stream in

C++, and the full sentence inserts a

sequence of characters into this output

stream. cout is declared in the

iostream.h header file, so in order to be

able to use it that file must be included.

Notice that the sentence ends with a

semicolon character (;).
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return 0;

The return instruction causes the

main() function finish and return

the code that the instruction is

followed by, in this case 0. This

it is most usual way to terminate

a program that has not found any

errors during its execution.
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Comments

Comments are pieces of source code

discarded from the code by the

compiler. They do nothing. Their

purpose is only to allow the

programmer to insert notes or

descriptions embedded within the

source code.
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Comment types

// line comment

/* block comment */ 
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Cause of some errors

If you include comments within

the sourcecode of your programs

without using the comment

characters combinations //, /* or

*/, the compiler will take them as

if they were C++ instructions and,

most likely causing one or several

error messages.
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Variables

A variable as a portion of memory to

store a determined value. Each variable

needs an identifier that distinguishes it

from the others, for example, in the

previous code the variable identifiers

were a, b and result, but we could have

called the variables any names we

wanted to invent, as long as they were

valid identifiers.
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Identifiers

A valid identifier is a sequence of

one or more letters, digits or

underline symbols ( _ ). The length

of an identifier is not limited,

although for some compilers only

the 32 first characters of an

identifier are significant.
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Valid identifiers

Only letters, digits and underline

characters are valid. In addition,

variable identifiers should always

begin with a letter. They can also

begin with an underline character

(_), but this is usually reserved for

external links. In no case they can

begin with a digit.
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Rule for identifiers

Another rule that you have to

consider when inventing your own

identifiers is that they cannot match

any key word of the C++ language

or your compiler's specific ones

since they could be confused with

these.
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Keywords

asm, auto, bool, break, case,

catch, char, class, const,

const_cast, continue, default,

delete, do, double,

dynamic_cast, else, enum,

explicit, extern, false, float, for,

friend, goto, if, inline.
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Very important

The C++ language is "case sensitive",

that means that an identifier written in

capital letters is not equivalent to

another one with the same name but

written in small letters. Thus, for

example the variable RESULT is not the

same as the variable result nor the

variable Result.
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Data types

When programming, we store the

variables in our computer's memory,

but the computer must know what

we want to store in them since

storing a simple number, a letter or

a large number is not going to

occupy the same space in memory.
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A byte

Our computer's memory is

organized in bytes. A byte is the

minimum amount of memory that

we can manage. A byte can store a

relatively small amount of data,

usually an integer between 0 and

255 or one single character.
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DATA TYPES 
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DATA TYPES 
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DATA TYPES 
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DATA TYPES 



M.EC203*       -- OOP (C++)       -- Lecture 03 28

DATA TYPES 

* Values of columns Bytes and Range may vary

depending on your system. The values included

here are the most commonly accepted and used by

almost all compilers.
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Declaration of variables

In order to use a variable in C++,

we must first declare it specifying

which of the data types above we

want it to be. The syntax to declare

a new variable is to write the data

type specifier that we want (like int,

short, float...) followed by a valid

variable identifier.
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For example

int a;

float mynumber;

Are valid declarations of variables. The first

one declares a variable of type int with the

identifier a. The second one declares a

variable of type float with the identifier

mynumber. Once declared, variables a and

mynumber can be used within the rest of

their scope in the program.
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Declare several variables

If you need to declare several variables of the same

type and you want to save some writing work you

can declare all of them in the same line separating

the identifiers with commas. For example:

int a, b, c;

declares three variables (a, b and c) of type int , and

has exactly the same meaning as if we had written:

int a;

int b;

int c;



M.EC203*       -- OOP (C++)       -- Lecture 03 32

Integer data types

Integer data types (char, short, long

and int) can be signed or unsigned

according to the range of numbers

that we need to represent. Thus to

specify an integer data type we do it

by putting the keyword signed or

unsigned before the data type itself.
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For example

unsigned short NumberOfSons;

signed int MyAccountBalance;

By default, if we do not specify signed or unsigned

it will be assumed that the type is signed, therefore

in the second declaration we could have written:

int MyAccountBalance;

with exactly the same meaning and since this is the

most usual way, few source codes include the

keyword signed as part of a compound type name.
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Unsigned integer

The only exception to this rule is the char

type that exists by itself and it is considered a

different type than signed char and unsigned

char. Finally, signed and unsigned may also

be used as a simple types, meaning the same

as signed int and unsigned int respectivelly.

The following two declarations are

equivalent:

unsigned MyBirthYear;

unsigned int MyBirthYear;
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Example Program 1-1
// operating with variables

#include <iostream.h>

int main ()

{  

// declaring variables: 

int a, b;  int result; 

// process:  

a = 5;  b = 2;  a = a + 1;  result = a - b;  

// print out the result:  

cout << result; 

// terminate the program:  

return 0;

}
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Initialization of variables

When declaring a local variable, its
value is undetermined by default.
But you may want a variable to
store a concrete value the moment
that it is declared. In order to do
that, you have to append an equal
sign followed by the value wanted
to the variable declaration:

type identifier = initial_value ;
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Example

int a = 0;

Additionally to this way of
initializating variables, C++ has
added a new way to initialize a
variable: by enclosing the initial
value between parenthesis ():

type identifier (initial_value) ;

For example:

int a (0);
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Scope of variables

All the variables that we are going
to use must have been previously
declared. An important difference
between the C and C++ languages,
is that in C++ we can declare
variables anywhere in the source
code, even between two executable
sentences, and not only at the
beginning of a block of instructions,
like happens in C.
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Global and Local variables
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Global variables 

Global variables can be

referred to anywhere in the

code, within any function,

whenever it is after its

declaration.
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Scope of the local variables 

The scope of the local
variables is limited to the
code level in which they are
declared. If they are declared
at the beginning of a function
(like in main) their scope is
the whole main function.



M.EC203*       -- OOP (C++)       -- Lecture 03
42

The block 

In C++, the scope of a local
variable is given by the block
in which it is declared (a
block is a group of
instructions grouped together
within curly brackets {}
signs).
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Constants: Literals

A constant is any expression that
has a fixed value. They can be
divided in Integer Numbers,
Floating-Point Numbers, Characters
and Strings.

Integer Numbers
1776

707

-273
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Other numerics

If we want to express an octal number we
must precede it with a 0 character (zero
character). And to express a
hexadecimal number we have to precede
it with the characters 0x (zero, x). For
example, the following literal constants
are all equivalent to each other:

75// decimal

0113 // octal

0x4b // hexadecimal
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Floating Point Numbers

3.14159 // 3.14159

6.02e23 // 6.02 x 1023

1.6e-19 // 1.6 x 10-19

3.0 // 3.0

these are four valid numbers

with decimals expressed in C++.
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Characters and strings

There also exist non-

numerical constants, like:

'z'

'p'

"Hello world"

"How do you do?"
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Example

When writing both single characters and
strings of characters in a constant way,
it is necessary to put the quotation
marks to distinguish them from possible
variable identifiers or reserved words.
Notice this:

x

'x'

x refers to variable x, whereas 'x' refers
to the character constant 'x'.
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Escape codes

Character constants and string
constants have certain peculiarities,
like the escape codes. These are
special characters that cannot be
expressed otherwise in the
sourcecode of a program, like
newline (\n) or tab (\t). All of them
are preceded by an inverted slash
(\).
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Escape codes

\n newline

\r carriage return

\t tabulation

\v vertical tabulation

\b backspace

\f page feed

\a alert (beep)

\' single quotes (')

\" double quotes (")

\? question (?)

\\ inverted slash (\)
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Defined constants (#define)

You can define your own names

for constants that you use quite

often without having to resort to

variables, simply by using the

#define preprocessor directive.

This is its format:

#define identifier value
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Example

#define PI 3.14159265

#define NEWLINE '\n‘

#define WIDTH 100
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Using constants

Once they are declared, you are

able to use them in the rest of the

code as any if they were any

other constant, for example:

circle = 2 * PI * r;

cout << NEWLINE; 
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Macro constants

In fact the only thing that the compiler does

when it finds #define directives is to

replace literally any occurrence of the them

(in the previous example, PI, NEWLINE

or WIDTH) by the code to which they

have been defined (3.14159265, '\n' and

100, respectively). For this reason, #define

constants are considered macro constants.
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#define

The #define directive is not a code

instruction, it is a directive for the

preprocessor, therefore it assumes the whole

line as the directive and does not require a

semicolon (;) at the end of it. If you include a

semicolon character (;) at the end, it will also

be added when the preprocessor will

substitute any occurence of the defined

constant within the body of the program.
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Declared constants (const)

With the const prefix you can

declare constants with a specific

type exactly as you would do

with a variable:

const int width = 100;

const char tab = '\t';

const zip = 12440;
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Exercise 1 - 5

1. What is the comment line?

2. What is the identifier?

3. What is the valid identifier?

4. Make new simple C++

program like in the slide 7.

5. What is the program block?
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Exercise 6-10

6. What is the data type?

7. How many types do you

know?

8. Write all numeric types.

9. What is the directive?

10. Declare 2 variables.



M.EC203*       -- OOP (C++)       -- Lecture 03 58

Have you questions?
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Summary

• OOP languages

• C++ history

• Structure of C++ program

• Identifier

• Data types

• Constants
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End of…

Thank you for

ATTENTION


