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Sub-programs (function and subroutine) 

 

1. introduction 

  If a program is too long, it will become more complex to write, read (understand) and 

maintain (change or correct errors). 

  Therefore, it is useful to divide the program into a group of programming units called 

partial programs, which allows the solution to be simplified from a large, complex 

program to a group of simple partial programs that help reach the solution. This makes 

it much easier to write it, read it (understand it) and maintain it (change or correct 

errors). In addition, developing the program in software modules allows the work to be 

distributed among several programmers, each of whom will be responsible for 

developing one or more software modules. Also, a software module can be used 

multiple times within the same program or in other programs; Which has a significant 

impact on the reusability of the code. 

 ) تغٛٛش أٔ تصحٛح الأخطاء( كتابتّ، قشاءتّ )فًّٓ( ٔكزنك صٛاَتّ فٙفسٕف ٚضٚذ تعقٛذا  ارا كاٌ انبشَايح طٕٚلا خذا ،

تسًٗ بشايح خضئٛت يًا ٚسًح  انصغٛشة نزنك  فًٍ انًفٛذ تقسٛى انبشَايح إنٗ يدًٕعت يٍ انٕحذاث انبشيدٛت  

ا هٕصٕل انٗ انحم. ْٔزتٓذف نبتبسٛظ انحم يٍ بشتايح كبٛش يعقذ انٗ يدًٕعت يٍ انبشايح اندضئٛت انبسٛطت 

ٚدعم الأيش أسٓم إنٗ حذ كبٛش فٙ كتابتّ، قشاءتّ )فًّٓ( ٔكزنك صٛاَتّ) تغٛٛش أٔ تصحٛح الأخطاء(  . بالإضافت 

إنٗ رنك، تطٕٚش انبشَايح فٙ ٔحذاث بشيدٛت ٚسًح بتٕصٚع انعًم بٍٛ عذة يبشيدٍٛ، سٛكٌٕ كم يُٓى يسؤٔلاً 

أٔ  الأساسٙحذة انبشيدٛت عذة يشاث داخم انبشَايح استخذاو انٕ أٚضا ًٚكٍ ٔعٍ تطٕٚش ٔحذة بشيدٛت أٔ أكثش . 

 .فٙ بشايح أخشٖ

2. Sub-programs  

        A specific piece of processing consisting of a block of instructions (more than 

two instructions It can be played multiple times in different locations in the main 

program. With a purpose to avoid repeating the same commands several times in the 

program, we define them  only once using a partial program. so, every time The 

programmer needs to execute the defined set of instructions he calls the Sub program 

by typing its name. Sub programs are divided into 2 types:  functions and procedures 

(subroutine) . 

 ٛتدضئ. انبشايح ان2

ًٔٚكٍ تشغٛهٓا عذة يشاث فٙ ( خضء يحذد يٍ انًعاندت ٚتكٌٕ يٍ كتهت يٍ انتعهًٛاث )أكثش يٍ تعهًٛتٍٛ          

يٕاقع يختهفت فٙ انبشَايح انشئٛسٙ. نغشض تدُب تكشاس َفس الأٔايش عذة يشاث فٙ انبشَايح، َقٕو بتعشٚفٓا 

فٙ كم يشة ٚحتاج انًبشيح إنٗ تُفٛز يدًٕعت يحذدة يٍ انتعهًٛاث  ٔ يشة ٔاحذة فقظ باستخذاو بشَايح خضئٙ، 

 ٔالإخشاءاث . انذٔالٛت إنٗ َٕعٍٛ: دضئطشٚق كتابت اسًّ. تُقسى انبشايح انعٍ  ٙدضئٚقٕو باستذعاء انبشَايح ان

2.1.  function: subprogram resolve a problem witch it one value at result like the 

result of addition ,product, subtraction … of three integer numbers (input : 3 
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numbers,  output : 1 number(result)) or subprogram calculate factorial, power ,… 

(output : 1 number(result)) so we can used function 

 The  general syntax for  declared a functions is: 

type function  name-fct  (<arg 1>,…,<arg n>) result(arg r) 
implicit none 
// déclaration of arguments <arg1 >...<argn> 
// déclaration of local variables 
// Set of instructions 

end  function  name-fct 

 In the  declaration of  function we specified by type function the type of  result 

argument <arg r > returned.  

Example 

This example resolve by Fortran function  f : R3→ R defined  :  f(a, b, c) = a + b * c 

 
real function f (a, b, c) result(r) 
implicit none 
  real :: a, b, c  
  r = a + b*c 
end function f 

The calling of function by main program by its name with his arguments value. 

Example :  p= f(4,6,2)  , p=f(a,b,c) , p= f(4,6,2)  + f(a,b,c)….// a,b,c contains real values 

2.2  Subroutine: subprogram resolve a problem witch haven’t a value at result returned  

like the result of filling array ,display arrays ( output : array filling or displaying) 

The general syntax for  declared a Subroutine is: 

        Subroutine  name-Sub (<arg 1>,…,<arg n>)  
           implicit none 
        // déclaration of arguments <arg1 >...<argn> 
       // déclaration of local variables  
      // Set of instructions 
    end  Subroutine name-Sub 

 Example : subroutine for filling array of 10 integers elements and displaying 
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Subroutine filling (t,n) 
implicit none 
integer  :: t(20), n  // argument declaration  
integer ::   i           // Local variable declaration 
 
Do i=1,n 
  read*, t(i) 
end Do   
 
end Subroutine filling 
 
Subroutine Display (t1,n) 
implicit none 
integer  :: t1(20), n  // argument declaration  
integer ::   i           // Local variable declaration 
 
Do i=1,n 
  print*, t1(i) 
end Do   
 
end Subroutine Display  
  
   
For calling a subroutine  by main program we use the keyword call. 

Example :  call filling(A ,10) ,  call filling( B ,n)  , call Display( B,5)  

witch : A, B are Arrays of  20 elements  and n integer value indicate length of array 

2. Fortran program structure contains sub-programs: 

program name-main-program 
implicit none 
// déclaration global variables 
// set of instructions  ( we  can calling subroutines and functions declared after 
contains keyword  ) 
contains 
Subroutines  name-Sub1 (<arg 1>,…,<arg n>)  
 implicit none 
// déclaration of arguments <arg1 >...<argn> 
// déclaration of local variables  
// Set of instructions 
end  Subroutine name-Sub 
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Subroutines  name-Sub2(<arg 1>,…,<arg n>)  
…. 
type function  name-fct 1 (<arg 1>,…,<arg n>) result(arg r) 
 implicit none 
// déclaration of arguments <arg1 >...<argn> 
// déclaration of local variables  
// Set of instructions 
end  function  name-fct1 
type function  name-fct 2 (<arg 1>,…,<arg n>) result(arg r) 
.....  

end program name-main-program 

  For using function or calling subroutine by main program it  must declared in 

contains part of the program so if we have more then program witch need using or 

calling same subprogram program it  must declared in contains part for any one 

(redundancy code)  

تعشٚفّ ضًٍ انبشَايح انز٘ ٚقٕو ، ٚدب أٌ ٚتى  سئٛسٙ  بٕاسطت بشَايح يعٍٛ إخشاءأٔ استذعاء  دانت لاستخذاو

يح احتاج إنٗ استخذاو أٔ استذعاء َفس انبشانتٙ ت انشئٛسٛت انبشَايحيدًٕعت يٍ ، نزنك إرا كاٌ نذُٚا   باستذعائّ

  (انبشايح اندضئٛت  )تكشاس  تانشئٛسٛ انبشَايحتعشٚفٓا فٙ كم ْزِ ، فٛدب دضئٛت ان

For ameliorate  the visibility of code, we can declared  subprograms at separed files 

called module. 

  يُفصهت تسًٗبشيدٛت فٙ يهفاث  ٓاالإعلاٌ عُ َستطٛع، ٔ تفاد٘ تكشاسْا اندضئٛت  يحاانبشاستغلال نتحسٍٛ 

module   ًٔٚكٍ نًختهف انبشايح انشئٛسٛت استغلانٓا بكتابت اسىmodule  ّٛانز٘ تُتًٙ إن 

 

 The module is detached file contains :  

A subroutines, and functions declaration, witch can used for one or more different 

main programs.  

Fortran general structure module : 

module  name-module 

 implicit none 

// declaration of local variables  

// déclaration subroutines 

// déclaration fonctions 

end module  name-module 

 

Example 

program Array 

use calc 

implicit none 

integer :: i,  j, t(20), s,n 
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print*,”Enter Array dimension”) 

read*,n 

call filling( t,n ) 

s=sum( t,n ) 

call Display (t,n ) 

print*, “sum array=” , s  

end program matrice 

 The only change in this code is the addition of the use statement indicating that the 

Array  program uses subprograms declared in the module named calc. 

Here is the code for the calc.f95 file: 

module calc 

implicit none 

contains 

Subroutine filling (t,n) 

implicit none 

integer  :: t(20), n    

integer ::   i            

Do i=1,n 

  read*, t(i) 

end Do   

end Subroutine filling 

 

Subroutine Display (t1,n) 

implicit none 

integer  :: t1(20), n   

integer ::   i            

Do i=1,n 

  print*, t1(i) 

end Do   

end Subroutine Display  

 

integer function sum(t,m) result(s) 

implicit none 

integer  :: t1(20), n   

integer ::   i  

s=0           

Do i=1,n 

  s=s+ t1(i) 

end Do   

end function sum 

end module calc 

 

 

 


