Programming: Introduction to programming and developing programs

introduction

All program is a (very long) sequence of binary digits (either 0 or 1).
The first programs were written using this language (machine language).
These programs are therefore difficult to write and read as well as to maintain.
This is why another language intended for human beings was defined (it is assembly
language) and the program responsible for translating into machine language is called
“assembler”.
The goal of assembly language is to move away from machine details.
Unfortunately, the objective was not achieved.
It is for this reason that other languages closer to the human mind called “high-level
languages” have been proposed (such as Pascal, C, Fortran, etc.).

The program responsible for translating into machine language is called "compiler"
and the translation operation is called "compilation".

The output of a compiler is either the equivalent program in machine language or
any existing errors in the source program text.
We can say that the compiler defines for the programmer as a virtual machine which
understands the high level language associated with this compiler.

Program development cycle:
The development cycle of a “computer program (or application)” can be

summarized as follows :

Problem

Algorithm

Program
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Programming consists of replacing the algorithms designed for solving
automatic problems, by equivalent codes written in languages dedicated to

programming, so that these algorithms can be interpreted by compile
executed automatically by machines.

and

Fortran is a language advanced programming software accompanied by a

compiler called G95.
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In this program, the symbols: (=) and (::) as well as the keywords: integer,

program, end, and implicit none are words specific to the Fortran language.

word nb designates a variable representing any memory space, to which is
assigned a name
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Fortran program struct
program noun

implicit none » save (name.f95» Compile» Run (name.exe)
e declared part
e instruction part

end program noun

Programming Constructions:
1) Conditional Constructions:

In fortran his construct has the following syntax:

Set of instructions 1 /* start of program */
If (condition) then

Instruction Set 2
end if



Set of instructions 3 /* continuation of the program */
if the condition is true, then we execute the Instruction Set 2

This means that instruction set 2 will be executed only if the condition is met.

No (false)

Example :

Condition

yes (true)

Action

Write Program that allows reading 2 mte@er values an

Algorithm Max
Var Xx,y: integer;

If (x >y) then
write (X);
End if
If (x <y) then
write (y);
End if
END

2) Alternative Conditional Constructions:

Syntax:

If (condition) then
| Action 1;
Else
| Action 2;
End if
Algorithm Max
Var x,y : integer;
Begin
Read (x,y) ;
If (x >y) then
write (X );
else
write (Y );

End if
END

displays the max value?

program Max
implicit none
integer :: X,Vy
read %, x, Vv
if (x>=y)then

print ¥*,' max value = ', x
endif

if (y>x)then

print *,' max value = ', y
endif

end program

print * ,'Enter two integer numbers:'

program Max
implicit none
integer :: X,V

print * ,'Enter two integer numbex

read *, x, Y
if (x>=y) then

print *,' max value = ', X
else
print *,' max value = ', y
endif

end program |




If ( condition ) is true then we execute action 1 otherwise (if condition is false) we
execute action 2.

Organizational chart:

No (false) Yes (true)

Action 2

Action 1

v
3) Selection constructs (choice):
In the case where the number of tests on the value of a variable is quite high
(usually more than three) and in order to avoid writing several if-then else blocks,
it is possible to use the select-case statement. Here is its general form:
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Select (variable_name)

case (expl) :

// block of instructions to execute if the variable has the value of exp 1
case (exp 2) :

// block of instructions to execute if the variable has the value of exp 2

case (exp n) :

// block of instructions to execute if the variable has the value of exp n
case default

/l block of instructions to execute if the variable has a value different from
values expl,...,expn.

end select

Note that expi can be one of the following 3 cases:
1. value: indicating the exact value of the variable tested;
2. value 1, value 2, ..., value n: indicating a list of possible values for the variable tested;
3. [value 1: value n]: indicating a range of possible values for the variable tested;
if value n is not indicated, this means that the value of the variable is greater or equal to
valuel. ;
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Example : In this example, we want to program
the following function f:
fx)=1 2, x€{2)
program Fx sin(x)
implicit none e x=23
integer :: X
print*, "Enter an integer number: "
read*, x
sgelect case (X)
casze (0]
print*,1
case [(1,2)
princ*, 2
case (3:)
print*, expisinireal(x)))
case defanltc
print¥*, "unknown wvalue"
end =select
end program Fx
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