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Arrays 

1. introduction 

   From the five basic data types of  Fortran (integer, real, character, logical, parameter )   we can 

form a sequences of data called in programming array. An array is a sequence elements of the same 

type stored contiguously in memory. Array can have one or more dimensions. A dimension describes 

how to position an element according to a given reference: a dimension along a straight line; two 

dimensions according to a plan, etc. Particularly, arrays with only one dimension are called vector 

and arrays with two dimensions are called matrix. 

  Arrays can store a fixed-size sequential collection of elements of the same type. An array is used to 

store a collection of data, but it is often more useful to think of an array as a collection of variables of 

the same type. 

All arrays consist of contiguous memory locations. The lowest address corresponds to the first 

element and the highest address to the last element. 

 

Arrays can be one- dimensional (like vectors), two-dimensional (like matrices) and Fortran allows 

you to create up to 7-dimensional arrays. 

( ًَكُُا حشكُم ثابجانخًست الأساسُت فٍ فىسحشاٌ )عذد صحُح، حقُقٍ، حشف، يُطقٍ،  انًخغُشاث (اَىاع  (  يٍ أَىاع انبُاَاث

يٍ َفس انُىع يخزَت بشكم يخجاوس فٍ  انًخغُشاث عذد يٍ عباسة عٍ الجدول. جذول انبشيجت نغتفٍ  حسهسم يٍ انبُاَاث حسًً

عهً بعُذ واحذ أو أكثش. َصف انبعذ  انجذولخىٌ َحًَكٍ أٌ  يعشفت باسى واحذ )اسى انجذول( وحشحُب انعُصش فٍ انجذول. انزاكشة

، ويا إنً رنك. عهً وجه انخصىص، حسًً سطحيسخقُى؛ بعذاٌ وفقاً نه : انبعذ عهً طىل خظنخشحُبه عُصش وفقاً ن انبهىغكُفُت 

 .المصفوفةراث انبعذٍَ حسًً و  شعاعبالراث انبعذ انىاحذ فقظ  انجذاول

نخخزٍَ يجًىعت يٍ  انجذولحخزٍَ يجًىعت يخسهسهت راث حجى ثابج يٍ انعُاصش يٍ َفس انُىع. َخى اسخخذاو  نهجذاولًَكٍ    

فٍ انعًهُاث و الاجشاءاث يثال قُى  نـ  أٌ حكىٌ يشخشكت ًخغُشاث يٍ َفس انُىعنه الأفضمانبُاَاث، ونكٍ غانباً يا َكىٌ يٍ 

 .إنخ …:دسجاث انحشاسة ,َقاط انطانب

2. Declaring Arrays 

Arrays are declared with the dimension attribute. 

For example, to declare a one-dimensional array named number, of real numbers containing 5 

elements, you write, 

real, dimension(5) :: numbers 

The individual elements of arrays are referenced by specifying their subscripts. The first element of 

an array has a subscript of one. The array numbers contains five real variables –numbers(1), 

numbers(2), numbers(3), numbers(4), and numbers(5). 

To create a 5 x 5 two-dimensional array of integers named matrix, you write − 

integer, dimension (5,5) :: matrix   
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You can also declare an array with some explicit lower bound, for example − 

real, dimension(2:6) :: numbers 

integer, dimension (-3:2,0:4) :: matrix   

3. Some Array Related Terms 

The following table gives some array related terms  

Term Meaning 

Rank It is the number of dimensions an array has. For example, for the array named 

matrix, rank is 2, and for the array named numbers, rank is 1. 

Extent It is the number of elements along a dimension. For example, the array 

numbers has extent 5 and the array named matrix has extent 3 in both 

dimensions. 

Size It is the number of elements an array contains. For the array matrix, it is 9, and 

for the array numbers, it is 5. 

  

 ولاخصائص الجد

 Rank  وبانُسبت نهًصفىفت 1حكىٌ انشحبت  ًَثم فٍ جذول  شعاعهن. عهً سبُم انًثال، بانُسبت جذول هى عذد أبعاد ان : حبت(ش)ان ، ،

 .2شحبت حكىٌ ان

Extent  انجذولبعذ. عهً سبُم انًثال، كم  هى عذد انعُاصش عهً طىل : انًذي  numbers  نها  ) 3*3)يصفىفت  و 5نها يذي

 .فٍ كلا انبعذٍَ 3ذي ي

 9هٍ ىفت بانُسبت نًصف ) 3*3)يثال  جذول حخىَها انَهى عذد انعُاصش انخٍ  الحجم

4. Operations of Arrays (vectors)                           العمليات على الجداول               

4. 1. Filling ملء جدول                   

program fillArray  

implicit none  

   integer, dimension (5):: a    

   integer :: i  

    ! initialization array with one value example 0      

  a=0 

! initialization array with value from 1 to 5      

do i = 1, 5          

    a(i) = i       

end do   

! initialization array with user(keyboard)    

do i = 1, 5          

    read*,a(i)  

end do   

end program fillArray    
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4. 2. Calculate (sum, product, adds) :       

! example of  loop for calculate sum  array values  

     

  s=0    ! initialization  value  

do i = 1, 5          

   s= s+ a(i)     ! add array element rank I to sum s  

end do 

print*,s      ! display result sum 

 

4. 3. Research ( max, min , nb occurrence value ,...) : 

! example of  loop for research  max  array values (greatest)  

     

  m=0    ! initialization  value  max 

do i = 1, 5          

   if ( m < a(i) ) then    ! Conditional construct for reseach   

      m = a(i)             ! Update value research max m  

   end if 

end do 

print*,m      ! display result max 

 

5. Matrix operations 

program filling  

implicit none  

   integer, dimension (5,5):: a    

   integer :: i ,j 

     

! initialization array with one value example 0      

  a=0 

! initialization array with value from 1 to 25      

k=1 

do i = 1, 5          

 do j = 1, 5          

    a(i, j) = k 

    k=k+1       

  end do   

 end do   

 

! initialization array with user(keyboard)    

do i = 1, 5          

 do j = 1, 5          

    read*,a(i, j)  

  end do   

 end do  
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end program filling    

 

! example of  loop for calculate sum  matrix  values  

     

  s=0    ! initialization  value  

do i = 1, 5          

 do j = 1,5 

   s= s+ a(i, j)     ! add matrix element rank I to sum s  

end do 

end do 

print*,s      ! display result sum 

 

! example of  loop for research  max  matrix values (greatest)  

     

  m=0    ! initialization  value  max 

do i = 1, 5          

do j = 1,5 

   if ( m < a(i, j) ) then    ! Conditional construct for reseach   

      m = a(i, j)             ! Update value research max m  

   end if 

end do 

end do 

print*,m      ! display result max 

 


