
FORTRAN Functions

Syntax

Form �

type FUNCTION function�name �arg�� arg�� ���� argn�

IMPLICIT NONE

�specification part�

�execution part�

�subprogram part�

END FUNCTION function�name

Form �

type FUNCTION function�name ��

IMPLICIT NONE

�specification part�

�execution part�

�subprogram part�

END FUNCTION function�name



Function Design Guidelines

�� Function Header

REAL FUNCTION TriangleArea�a� b� c�

�a� A function requires a name �TriangleArea��

�b� The arguments� a� b and c� receive information
from outside of a function�

�c� The function uses these argument values to com�
pute a function value� which requires a type �REAL��

The arguments are called formal arguments�

�� Declaring the Arguments

REAL� INTENT�IN� �� a� b� c

�a� All arguments must be declared with their in�
tents� For functions� using INTENT�IN� means
that they receive information from outside and
should not be changed�

�� Other Speci�cations
Do it as if you are writing a program�

�� Executable Statements

Do it as if you are writing a program�



	� The End of a Function

END FUNCTION TriangleArea

The last line of a function must be END FUNCTION

followed by the function name�


� Function Name as a Special Variable

s � �a � b � c����	

TriangleArea � SQRT�s
�s�a�
�s�b�
�s�c��

When reaches END FUNCTION� the most recent value
stored in the function name is returned� Never use
the function name in the right�hand side of

an expression�

�� A Simple Example

REAL FUNCTION TriangleArea�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� �� a� b� c

REAL �� s

s � �a � b � c����	

TriangleArea � SQRT�s
�s�a�
�s�b�
�s�c��

END FUNCTION TriangleArea



Function Examples

�� The following computes the sum of the three argu�
ments�

INTEGER FUNCTION Sum�a� b� c�

IMPLICIT NONE

INTEGER� INTENT�IN� �� a� b� c

Sum � a � b � c

END FUNCTION Sum

�� The following returns �TRUE� if the only argument is
positive�

LOGICAL FUNCTION Positive�a�

IMPLICIT NONE

REAL� INTENT�IN� �� a

IF �a � 	�	� THEN

Positive � �TRUE�

ELSE

Positive � �FALSE�

END IF

END FUNCTION Positive



The following is a shorter version which uses LOGICAL
assignment�

LOGICAL FUNCTION Positive�a�

IMPLICIT NONE

REAL� INTENT�IN� �� a

Positive � a � 	�	

END FUNCTION Positive

�� The following returns the larger root of quadratic equa�
tion ax

�  bx  c � ��

REAL FUNCTION LargerRoot�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� �� a� b� c

REAL �� d� r� r�

d � SQRT�b
b � ��	
a
c�

r � ��b � d� � ���	
a�

r� � ��b � d� � ���	
a�

IF �r �� r�� THEN

LargerRoot � r

ELSE

LargerRoot � r�

END IF

END FUNCTION LargerRoot



�� The following computes the factorial of n�

INTEGER FUNCTION Factorial�n�

IMPLICIT NONE

INTEGER� INTENT�IN� �� n

INTEGER �� i� Ans

Ans � 

DO i � � n

Ans � Ans 
 i

END DO

Factorial � Ans

END FUNCTION

	� What is wrong with the following version�

INTEGER FUNCTION Factorial�n�

IMPLICIT NONE

INTEGER� INTENT�IN� �� n

INTEGER �� i

Factorial � 

DO i � � n

Factorial � Factorial 
 i

END DO

END FUNCTION




� The following function reads in and returns a posi�
tive number� Note that this function does not have
argument�

REAL FUNCTION GetNumber��

IMPLICIT NONE

DO

WRITE�
�
� �A positive real number� �

READ�
�
� GetNumber

IF �GetNumber � 	�	� EXIT

WRITE�
�
� �ERROR� Try again��

END DO

WRITE�
�
�

END FUNCTION GetNumber



Common Problems

�� Forget the Type of a Function� BAD

FUNCTION DoSomething�a� b�

IMPLICIT NONE

INTEGER� INTENT�IN� �� a� b

DoSomething � SQRT�a
a � b
b�

END FUNCTION DoSomething

�� Forget INTENT�IN�� BAD

REAL FUNCTION DoSomething�a� b�

IMPLICIT NONE

INTEGER �� a� b

DoSomething � SQRT�a
a � b
b�

END FUNCTION DoSomething



�� Change the value of a formal argument de�

clared with INTENT�IN�� ERROR

REAL FUNCTION DoSomething�a� b�

IMPLICIT NONE

INTEGER� INTENT�IN� �� a� b

IF �a � b� THEN

a � a � b

ELSE

a � a � b

END IF

DoSomething � SQRT�a
a � b
b�

END FUNCTION DoSomething

�� Forget to store a value to the function name�
BAD and INCORRECT

REAL FUNCTION DoSomething�a� b�

IMPLICIT NONE

INTEGER� INTENT�IN� �� a� b

INTEGER �� c

c � SQRT�a
a � b
b�

END FUNCTION DoSomething



	� Function name is used in the right�hand side

of an expression� ERROR

REAL FUNCTION DoSomething�a� b�

IMPLICIT NONE

INTEGER� INTENT�IN� �� a� b

DoSomething � a
a � b
b

DoSomething � SQRT�DoSomething�

END FUNCTION DoSomething



Where Do My Functions Go�

There are two types of functions� internal and

external� Internal functions are part of the main

program as follows�

PROGRAM main

IMPLICIT NONE

����������

CONTAINS

INTEGER FUNCTION Sum�����

IMPLICIT NONE

��������

END FUNCTION Sum

REAL FUNCTION Average�����

IMPLICIT NONE

��������

END PFUNCTION Average

END PROGRAM main



An Example

PROGRAM TwoFunctions

IMPLICIT NONE

INTEGER 		 a� b� BiggerOne

REAL 		 GeometricMean

READ�
�
� a� b

BiggerOne � Large�a�b�

GeometricMean � GeoMean�a�b�

WRITE�
�
� BiggerOne� GeometricMean

CONTAINS

INTEGER FUNCTION Large�a� b�

IMPLICIT NONE

INTEGER� INTENT�IN� 		 a� b

IF �a �� b� THEN

Large � a

ELSE

Large � b

END IF

END FUNCTION Large

REAL FUNCTION GeoMean�a� b�

IMPLICIT NONE

INTEGER� INTENT�IN� 		 a� b

GeoMean � SQRT�REAL�a
b��

END FUNCTION GeoMean

END PROGRAM TwoFunctions



How to Use Functions�

�� Use it as if you are using SIN�x�� LOG�x�� etc�

Functions can be used in expressions and WRITE�
�
��
The arguments are called
actual arguments�

PROGRAM Example

IMPLICIT NONE

INTEGER �� a� b� c

READ�
�
� a� b

c � Sum�a� b�

WRITE�
�
� c

WRITE�
�
� Sum�a� c�

����������

CONTAINS

INTEGER FUNCTION Sum�x� y�

IMPLICIT NONE

INTEGER� INTENT�IN� �� x� y

Sum � x � y

END FUNCTION Sum

END PROGRAM Example



�� The types of corresponding actual and for�

mal arguments must be identical�

PROGRAM Example

IMPLICIT NONE

INTEGER �� a� b

REAL �� p� q

READ�
�
� a� b� p� q

c � Sum�a� p�

����������

CONTAINS

INTEGER FUNCTION Sum�x� y�

IMPLICIT NONE

INTEGER� INTENT�IN� �� x� y

Sum � x � y

END FUNCTION Sum

END PROGRAM Example



�� The number of actual and formal arguments

must be equal�

PROGRAM Example

IMPLICIT NONE

INTEGER �� a� b� c� d

����������

d � Sum�a� b� c�

����������

CONTAINS

INTEGER FUNCTION Sum�x� y�

IMPLICIT NONE

INTEGER� INTENT�IN� �� x� y

Sum � x � y

END FUNCTION Sum

END PROGRAM Example



Argument Association

�� In the use of a function �i�e�� function call�� if an ac�
tual argument is an expression� it is evaluated and the
result is saved to a temporary location and the value
stored there is passed to the corresponding formal ar�
gument�

�� If an actual argument is a constant� it is considered as
an expression� Thus� its value is saved to a temporary
location and the value stored there is passed�

�� If an actual argument is a variable� its value is passed
to the formal argument directly�

�� If a formal argument is declared with INTENT�IN��
its value is supposed to be �passed�in� and cannot be
changed�

	� Consequently� if a formal argument is declared with�

out INTENT�IN�� then its value may be changed in
that function�



Argument Association

Examples � Part �

INTEGER �� a� b� c INTEGER FUNCTION Small�x� y� z�

IMPLICIT NONE

a � �� INTEGER� INTENT�IN� �� x� y� z

b � �

c � �� IF �x 	� y 
AND
 x 	� z� THEN

WRITE����� Small�a�b�c� Small � x

WRITE����� Small�a�b�b�c�c� ELSE IF �y 	� x 
AND
 y 	� z� THEN

WRITE����� Small��� �� �� Small � y

WRITE����� Small��a���b���c�� ELSE

Small � z

END IF

END FUNCTION Small

WRITE�
�
� Small�a�b�c�

�� �� ��

� a � � b � � c �

�� �� ��

� � �

� � �

� � �

V V V

�� �� ��

� x � � y � � z �

�� �� ��



Argument Association

Examples � Part �

INTEGER �� a� b� c INTEGER FUNCTION Small�x� y� z�

IMPLICIT NONE

a � �� INTEGER� INTENT�IN� �� x� y� z

b � �

c � �� IF �x 	� y 
AND
 x 	� z� THEN

WRITE����� Small�a�b�c� Small � x

WRITE����� Small�a�b�b�c�c� ELSE IF �y 	� x 
AND
 y 	� z� THEN

WRITE����� Small��� �� �� Small � y

WRITE����� Small��a���b���c�� ELSE

Small � z

END IF

END FUNCTION Small

Small�a�b�b�c�c�

temp L
 temp L
 temp L
 � temporary location

�� �� ��

� a�b � � b�c � � c �

�� �� ��

� � �

� � �

� � �

V V V

�� �� ��

� x � � y � � z �

�� �� ��



Argument Association

Examples � Part �

INTEGER �� a� b� c INTEGER FUNCTION Small�x� y� z�

IMPLICIT NONE

a � �� INTEGER� INTENT�IN� �� x� y� z

b � �

c � �� IF �x 	� y 
AND
 x 	� z� THEN

WRITE����� Small�a�b�c� Small � x

WRITE����� Small�a�b�b�c�c� ELSE IF �y 	� x 
AND
 y 	� z� THEN

WRITE����� Small��� �� �� Small � y

WRITE����� Small��a���b���c�� ELSE

Small � z

END IF

END FUNCTION Small

Small�� �� ��

temp L
 temp L
 temp L
 temp L
 � temporary location

�� �� ��

� � � � � � � � �

�� �� ��

� � �

� � �

� � �

V V V

�� �� ��

� x � � y � � z �

�� �� ��



Argument Association

Examples � Part �

INTEGER �� a� b� c INTEGER FUNCTION Small�x� y� z�

IMPLICIT NONE

a � �� INTEGER� INTENT�IN� �� x� y� z

b � �

c � �� IF �x 	� y 
AND
 x 	� z� THEN

WRITE����� Small�a�b�c� Small � x

WRITE����� Small�a�b�b�c�c� ELSE IF �y 	� x 
AND
 y 	� z� THEN

WRITE����� Small��� �� �� Small � y

WRITE����� Small��a���b���c�� ELSE

Small � z

END IF

END FUNCTION Small

Small�� �� ��

temp L
 temp L
 temp L
 temp L
 � temporary location

�� �� ��

� �a� � � �b� � � �c� �

�� �� ��

� � �

� � �

� � �

V V V

�� �� ��

� x � � y � � z �

�� �� ��



Scope Rules � �

The scope of an entity is the program or function in

which it is declared� It is local to that program or function�

PROGRAM Scope�

IMPLICIT NONE

REAL� PARAMETER 		 PI � ���������

INTEGER 		 m� n

�������������������

CONTAINS

INTEGER FUNCTION Funct��k�

IMPLICIT NONE

INTEGER� INTENT�IN� 		 k

REAL 		 f� g

����������

END FUNCTION Funct�

REAL FUNCTION Funct��u� v�

IMPLICIT NONE

REAL� INTENT�IN� 		 u� v

����������

END FUNCTION Funct�

END PROGRAM Scope�

� Variables k� f and g are local to function Funct���� Their scope

is function Funct����

� Variables u and v are local to function Funct���� Their scope

is function Funct���

� Variables m and n and PI are local to the main program�



Scope Rules � �

A global entity is visible to all contained functions� in�

cluding the functions in which that entity is declared�

PROGRAM Scope��

IMPLICIT NONE

INTEGER �� a � �� b � �� c � �

WRITE����� Add�a�

c � �

WRITE����� Add�a�

WRITE����� Mul�b�c�

CONTAINS

INTEGER FUNCTION Add�q�

IMPLICIT NONE

INTEGER� INTENT�IN� �� q

Add � q � c

END FUNCTION Add

INTEGER FUNCTION Mul�x� y�

IMPLICIT NONE

INTEGER� INTENT�IN� �� x� y

Mul � x � y

END FUNCTION Mul

END PROGRAM Scope��

� Variables a� b and c are global to function Add�� and Mul���

� Variable c in Add�� is the c declared in the main program�

� What values are displayed with the three WRITEs� �� � and ��

� This is called side e�ect� If it is possible� avoid using global

variables�



Scope Rules � �

An entity declared in the scope of another entity is al�

ways a di�erent entity even if their names are identical�

PROGRAM Scope��

IMPLICIT NONE

INTEGER �� i� Max � �

DO i � �� Max

Write����� Sum�i�

END DO

CONTAINS

INTEGER FUNCTION Sum�n�

IMPLICIT NONE

INTEGER� INTENT�IN� �� n

INTEGER �� i� s

s � �

DO i � �� n

s � s � i

END DO

Sum � s

END FUNCTION Sum

END PROGRAM Scope��

� Variable i declared in the program has a scope of the program�

� Variable i declared in Sum�� has a scope of function Sum���

� Since variable i of Sum�� is declared in the scope of i in the

main program� it is a totally di�erent entity� In function Sum���

when i is used� it always refers to the i declared in Sum�� rather

than the one declared in the main program�



Compute the cubes of �� �� �� � � �� �� in both INTEGER

and REAL types�

PROGRAM Cubes

IMPLICIT NONE

INTEGER� PARAMETER 		 Iterations � ��

INTEGER 		 i

REAL 		 x

DO i � �� Iterations

x � i

WRITE�
�
� i� x� intCube�i�� realCube�x�

END DO

CONTAINS

INTEGER FUNCTION intCube�Number�

IMPLICIT NONE

INTEGER� INTENT�IN� 		 Number

intCube � Number
Number
Number

END FUNCTION intCube

REAL FUNCTION realCube�Number�

IMPLICIT NONE

REAL� INTENT�IN� 		 Number

realCube � Number
Number
Number

END FUNCTION realCube

END PROGRAM Cubes



Cm and Inch conversion�
PROGRAM Conversion

IMPLICIT NONE

REAL� PARAMETER 		 Initial � ���� Final � ����

REAL� PARAMETER 		 Step � ���

REAL 		 x

x � Initial

DO

IF �x � Final� EXIT

WRITE�
�
� x� �cm � �� CmtoInch�x�� �inch and ���

x� �inch � �� InchtoCm�x�� �cm�

x � x � Step

END DO

CONTAINS

REAL FUNCTION CmtoInch�cm�

IMPLICIT NONE

REAL� INTENT�IN� 		 cm

REAL� PARAMETER 		 ToInch � ������

CmtoInch � ToInch 
 cm

END FUNCTION CmtoInch

REAL FUNCTION InchtoCm�inch�

IMPLICIT NONE

REAL� INTENT�IN� 		 inch

REAL� PARAMETER 		 ToCm � ����

InchtoCm � ToCm 
 inch

END FUNCTION InchtoCm

END PROGRAM Conversion



Triangle Area�

PROGRAM HeronFormula

IMPLICIT NONE

REAL �� a� b� c� TriangleArea

DO

WRITE����� �Three sides of a triangle please � �

READ����� a� b� c

WRITE����� �Input sides are �� a� b� c

IF �TriangleTest�a� b� c�� EXIT � exit if not a triangle

WRITE����� �Your input CANNOT form a triangle
 Try again�

END DO

TriangleArea � Area�a� b� c�

WRITE����� �Triangle area is �� TriangleArea

CONTAINS

LOGICAL FUNCTION TriangleTest�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� �� a� b� c

LOGICAL �� test�� test�

test� � �a � �
�� 
AND
 �b � �
�� 
AND
 �c � �
��

test� � �a � b � c� 
AND
 �a � c � b� 
AND
 �b � c � a�

TriangleTest � test� 
AND
 test� � both must be 
TRUE


END FUNCTION TriangleTest

REAL FUNCTION Area�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� �� a� b� c

REAL �� s

s � �a � b � c� � �
�

Area � SQRT�s��sa���sb���sc��

END FUNCTION Area

END PROGRAM HeronFormula



Newton�s Method for Finding Square Root�
PROGRAM SquareRoot

IMPLICIT NONE

REAL �� Begin� End� Step

REAL �� x� SQRTx� MySQRTx� Error

READ����� Begin� End� Step

x � Begin

DO

IF �x � End� EXIT

SQRTx � SQRT�x�

MySQRTx � MySqrt�x�

Error � ABS�SQRTx  MySQRTx�

WRITE����� x� SQRTx� MySQRTx� Error

x � x � Step

END DO

CONTAINS

REAL FUNCTION MySqrt�Input�

IMPLICIT NONE

REAL� INTENT�IN� �� Input

REAL �� X� NewX

REAL� PARAMETER �� Tolerance � �
�����

IF �Input �� �
�� THEN

MySqrt � �
�

ELSE

X � ABS�Input�

DO

NewX � �
���X � Input�X�

IF �ABS�X  NewX� 	 Tolerance� EXIT

X � NewX

END DO

MySqrt � NewX

END IF

END FUNCTION MySqrt

END PROGRAM SquareRoot



Greatest Common Divisor 	 GCD�
PROGRAM GreatestCommonDivisor

IMPLICIT NONE

INTEGER �� a� b

WRITE����� �Two positive integers please � �

READ����� a� b

WRITE����� �The GCD of is �� GCD�a� b�

CONTAINS

INTEGER FUNCTION GCD�x� y�

IMPLICIT NONE

INTEGER� INTENT�IN� �� x� y

INTEGER �� a� b� c

a � x

b � y

IF �a 	� b� THEN

c � a

a � b

b � c

END IF

DO

c � MOD�a� b�

IF �c �� �� EXIT

a � b

b � c

END DO

GCD � b

END FUNCTION GCD

END PROGRAM GreatestCommonDivisor



What is a Module�

Syntax

MODULE module�name

IMPLICIT NONE

�specification part�

CONTAINS

�internal�functions�

END MODULE module�name

�� The structure of a module is almost identical to the
structure of a program�

�� A module starts with the keyword MODULE and ends
with END MODULE�

�� A module does not have any executable statements�

�� As a result� a module cannot exist alone� it must be
used with other modules and a main program�



Short Examples

�� A module only contains declarations

MODULE SomeConstants

IMPLICIT NONE

REAL� PARAMETER 		 PI � ���������

REAL� PARAMETER 		 g � ���

INTEGER 		 Counter

END MODULE SomeConstants

�� A module only contains internal functions

MODULE SumAverage

CONTAINS

REAL FUNCTION Sum�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� 		 a� b� c

Sum � a � b � c

END FUNCTION Sum

REAL FUNCTION Average�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� 		 a� b� c

Average � Sum�a�b�c�����

END FUNCTION Average

END MODULE SumAverage



�� A module only contains declarations and internal func�
tions

MODULE DegreeRadianConversion

IMPLICIT NONE

REAL� PARAMETER 		 PI � ���������

REAL� PARAMETER 		 Degree��� � �����

REAL FUNCTION DegreeToRadian�Degree�

IMPLICIT NONE

REAL� INTENT�IN� 		 Degree

DegreeToRadian � Degree
PI�Degree���

END FUNCTION DegreeToRadian

REAL FUNCTION RadianToDegree�radian�

IMPLICIT NONE

REAL� INTENT�IN� 		 Radian

RadianToDegree � Radian
Degree����PI

END FUNCTION RadianToDegree

END MODULE DegreeRadianConversion



How to Use a Module�

In any program or module� if you want to use

a name or a function declared in a module� do

the following�

Syntax

USE module�name

USE module�name� ONLY	 name��� name��� ���� name�n

�� The main program can use PARAMETERs PI and g�
and INTEGER variable Counter� That is� everything
declared in module SomeContents can be used by
the main program�

PROGRAM MainProgram MODULE SomeConstants

USE SomeConstants IMPLICIT NONE

IMPLICIT NONE REAL� PARAMETER �� PI � �
�������











 REAL� PARAMETER �� g � ���

END PROGRAM MainProgram INTEGER �� Counter

END MODULE SomeConstants



�� The main program can use only part of the module� In
the following example� the main program only wants
to use PARAMETER PI and INTEGER variable Counter
of the module� Thus� in any place of the main pro�
gram� g cannot be accessed�

MODULE SomeConstants

IMPLICIT NONE

REAL� PARAMETER �� PI � �
�������

REAL� PARAMETER �� g � ���

INTEGER �� Counter

END MODULE SomeConstants



PROGRAM MainProgram

USE SomeConstants� ONLY� PI� Counter

IMPLICIT NONE













END PROGRAM MainProgram



How to Compile Programs with

Modules�

� Normally� your main program and modules are in separate �les�

Suppose your main program is in �le main�f�� and it needs

to use modules in �les a�f��� b�f��� c�f�� and d�f��� The

following command compiles your �les and generates a�out�

f�� a
f�� b
f�� c
f�� d
f�� main
f��

If you want the executable to be named main

f�� a
f�� b
f�� c
f�� d
f�� main
f�� o main

� The order of module �les sometimes is important� You should

list module 
les that do not use any other modules


rst� followed by the modules use them and so on�

followed by your main program� If c�f�� uses a�f���

b�f�� uses a�f��� and d�f�� uses b�f��� then use the follow	

ing�

f�� a
f�� b
f�� c
f�� d
f�� main
f�� o main

However� the following is also good�

f�� a
f�� c
f�� b
f�� d
f�� main
f�� o main



Factorial and Combinatorial Coe�cients 	 Module

in 
le fact�m�f��

MODULE FactorialModule

IMPLICIT NONE

CONTAINS

INTEGER FUNCTION Factorial�n�

IMPLICIT NONE

INTEGER� INTENT�IN� �� n

INTEGER �� Fact� i

Fact � �

DO i � �� n

Fact � Fact � i

END DO

Factorial � Fact

END FUNCTION Factorial

INTEGER FUNCTION Combinatorial�n� r�

IMPLICIT NONE

INTEGER� INTENT�IN� �� n� r

INTEGER �� Cnr

IF �� 	� r 
AND
 r 	� n� THEN

Cnr � Factorial�n� � �Factorial�r��Factorial�nr��

ELSE

Cnr � �

END IF

Combinatorial � Cnr

END FUNCTION Combinatorial

END MODULE FactorialModule



Factorial and Combinatorial Coe�cients 	 Main

in 
le main�f��

PROGRAM ComputeFactorial

USE FactorialModule

IMPLICIT NONE

INTEGER �� N� R

WRITE����� �Two nonnegative integers � �

READ����� N� R

WRITE����� N� �� � �� Factorial�N�

WRITE����� R� �� � �� Factorial�R�

IF �R 	� N� THEN

WRITE����� �C��� N� ���� R� �� � �� Combinatorial�N� R�

ELSE

WRITE����� �C��� R� ���� N� �� � �� Combinatorial�R� N�

END IF

END PROGRAM ComputeFactorial

Compile�

f�� fact�m�f�� main�f��



Trigonometric Functions Using Degrees 	 Module

in 
le trigon�f��

MODULE MyTrigonometricFunctions

IMPLICIT NONE

REAL� PARAMETER �� PI � �
�������

REAL� PARAMETER �� Degree��� � ���
�

REAL� PARAMETER �� R�to�D � Degree����PI

REAL� PARAMETER �� D�to�R � PI�Degree���

CONTAINS

REAL FUNCTION RadianToDegree�Radian�

IMPLICIT NONE

REAL� INTENT�IN� �� Radian

RadianToDegree � Radian � R�to�D

END FUNCTION RadianToDegree

REAL FUNCTION DegreeToRadian�Degree�

IMPLICIT NONE

REAL� INTENT�IN� �� Degree

DegreeToRadian � Degree � D�to�R

END FUNCTION DegreeToRadian

REAL FUNCTION MySIN�x�

IMPLICIT NONE

REAL� INTENT�IN� �� x

MySIN � SIN�DegreeToRadian�x��

END FUNCTION MySIN

REAL FUNCTION MyCOS�x�

IMPLICIT NONE

REAL� INTENT�IN� �� x

MyCOS � COS�DegreeToRadian�x��

END FUNCTION MyCOS

END MODULE MyTrigonometricFunctions



Trigonometric Functions Using Degrees 	 Main

in 
le test�f��

PROGRAM TrigonFunctTest

USE MyTrigonometricFunctions

IMPLICIT NONE

REAL �� Begin � ���
�

REAL �� Final � ���
�

REAL �� Step � ��
�

REAL �� x

WRITE����� �Value of PI � �� PI

WRITE�����

x � Begin

DO

IF �x � Final� EXIT

WRITE����� �x � �� x� �deg sin�x� � �� MySIN�x�� �

� cos�x� � �� MyCOS�x�

x � x � Step

END DO

END PROGRAM TrigonFunctTest

Compile�

f�� trigon�f�� test�f�� �o test



A Little Privacy� PRIVATE and PUBLIC

Syntax

PUBLIC 		 name��� name��� ���� name�n

PRIVATE 		 name��� name��� ���� name�n


� In the following� SkyWalker and Princess are public� By de	

fault� DeathStar and WeaponPower are also public�

�� VolumeOdDeathStar� SecretConstant and BlackKnight are

private�

MODULE TheForce

IMPLICIT NONE

INTEGER �� SkyWalker� Princess

REAL �� BlackKnight

LOGICAL �� DeathStar

REAL� PARAMETER �� SecretConstant � �
������

PUBLIC �� SkyWalker� Princess

PRIVATE �� VolumeOdDeathStar

PRIVATE �� SecretConstant� BlackKnight

CONTAINS

INTEGER FUNCTION VolumeOfDeathStar��













END FUNCTION WolumeOfDeathStar

REAL FUNCTION WeaponPower�SomeWeapon�













END FUNCTION

END MODULE TheForce



Trigonometric Functions Using Degrees 	 Module

in 
le trigon��f��

MODULE MyTrigonometricFunctions

IMPLICIT NONE

REAL� PARAMETER �� PI � �
�������

REAL� PARAMETER �� Degree��� � ���
�

REAL� PARAMETER �� R�to�D � Degree����PI

REAL� PARAMETER �� D�to�R � PI�Degree���

PRIVATE �� Degree���� R�to�D� D�to�R

PRIVATE �� RadianToDegree� DegreeToRadian

PUBLIC �� MySIN� MyCOS

CONTAINS

REAL FUNCTION RadianToDegree�Radian�

IMPLICIT NONE

REAL� INTENT�IN� �� Radian

RadianToDegree � Radian � R�to�D

END FUNCTION RadianToDegree

REAL FUNCTION DegreeToRadian�Degree�

IMPLICIT NONE

REAL� INTENT�IN� �� Degree

DegreeToRadian � Degree � D�to�R

END FUNCTION DegreeToRadian

REAL FUNCTION MySIN�x�

IMPLICIT NONE

REAL� INTENT�IN� �� x

MySIN � SIN�DegreeToRadian�x��

END FUNCTION MySIN

REAL FUNCTION MyCOS�x�

IMPLICIT NONE

REAL� INTENT�IN� �� x

MyCOS � COS�DegreeToRadian�x��

END FUNCTION MyCOS

END MODULE MyTrigonometricFunctions



Trigonometric Functions Using Degrees 	 Main

in 
le test�f��

PROGRAM TrigonFunctTest

USE MyTrigonometricFunctions

IMPLICIT NONE

REAL �� Begin � ���
�

REAL �� Final � ���
�

REAL �� Step � ��
�

REAL �� x

WRITE����� �Value of PI � �� PI

WRITE�����

x � Begin

DO

IF �x � Final� EXIT

WRITE����� �x � �� x� �deg sin�x� � �� MySIN�x�� �

� cos�x� � �� MyCOS�x�

x � x � Step

END DO

END PROGRAM TrigonFunctTest

Compile�

f�� trigon��f�� test�f�� �o test



Interface Block

Functions do not have to be internal to a main pro�

gram or a module� They can be stand�alone i�e�� not

containing in any program or module�� In this case�

the function�program that uses a function must have

an INTERFACE block�

Syntax

INTERFACE

type FUNCTION name�arg��� arg��� ���� arg�n�

type� INTENT�IN� 		 arg��

type� INTENT�IN� 		 arg��

����������

type� INTENT�IN� 		 arg�n

END FUNCTION name

������� other functions �������

END INTERFACE


� The INTERFACE block starts with INTERFACE and ends with

END BLOCK�

�� In the block� it contains one or more function headers and their

declarations� Note that only the declarations of the formal ar	

guments are required�



Short Examples

Suppose the following are external functions�

INTEGER FUNCTION Coin�value�

IMPLICIT NONE

INTEGER� INTENT�IN� �� value














END FUNCTION Coin

REAL FUNCTION Volume�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� �� a� b� c














END FUNCTION Volume

The INTERFACE block is�
INTERFACE

INTEGER FUNCTION Coin�value�

INTEGER� INTENT�IN� �� value

END FUNCTION Coin

REAL FUNCTION Volume�a� b� c�

REAL� INTENT�IN� �� a� b� c

END FUNCTION Volume

END INTERFACE

If only function Volume�� is used� then�

INTERFACE

REAL FUNCTION Volume�a� b� c�

REAL� INTENT�IN� �� a� b� c

END FUNCTION Volume

END INTERFACE



Where Does the Interface Block Go�

Answer� after IMPLICIT NONE

PROGRAM CoinVolume

IMPLICIT NONE

INTERFACE

INTEGER FUNCTION Coin�value�

INTEGER� INTENT�IN� �� value

END FUNCTION Coin

REAL FUNCTION Volume�a� b� c�

REAL� INTENT�IN� �� a� b� c

END FUNCTION Volume

END INTERFACE






 other specification statements 















 executable statements 











END PROGRAM CoinVolume

Note that functions Coin�� and Volume�� can be in the
same �le of the main program or in a separate �le� If they
are in a separate �le� say funct�f�	� use the following
to compile your program�

f�� funct
f�� main
f��



Cm and Inch Conversion
PROGRAM Conversion

IMPLICIT NONE

INTERFACE

REAL FUNCTION Cm�to�Inch�cm�

REAL� INTENT�IN� �� cm

END FUNCTION Cm�to�Inch

REAL FUNCTION Inch�to�Cm�inch�

REAL� INTENT�IN� �� inch

END FUNCTION Inch�to�Cm

END INTERFACE

REAL� PARAMETER �� Initial � �
�� Final � ��
�� Step � �
�

REAL �� x

x � Initial

DO

IF �x � Final� EXIT

WRITE����� x� �cm � �� Cm�to�Inch�x�� �inch and �� �

x� �inch � �� Inch�to�Cm�x�� �cm�

x � x � Step

END DO

END PROGRAM Conversion

REAL FUNCTION Cm�to�Inch�cm�

IMPLICIT NONE

REAL� INTENT�IN� �� cm

REAL� PARAMETER �� To�Inch � �
����

Cm�to�Inch � To�Inch � cm

END FUNCTION Cm�to�Inch

REAL FUNCTION Inch�to�Cm�inch�

IMPLICIT NONE

REAL� INTENT�IN� �� inch

REAL� PARAMETER �� To�Cm � �
��

Inch�to�Cm � To�Cm � inch

END FUNCTION Inch�to�Cm



Triangle Area
PROGRAM HeronFormula

IMPLICIT NONE

INTERFACE

LOGICAL FUNCTION TriangleTest�a� b� c�

REAL� INTENT�IN� �� a� b� c

END FUNCTION TriangleTest

REAL FUNCTION Area�a� b� c�

REAL� INTENT�IN� �� a� b� c

END FUNCTION Area

END INTERFACE

REAL �� a� b� c� TriangleArea

DO

READ����� a� b� c

IF �TriangleTest�a� b� c�� EXIT

WRITE����� �Your input CANNOT form a triangle
 Try again�

END DO

TriangleArea � Area�a� b� c�

WRITE����� �Triangle area is �� TriangleArea

END PROGRAM HeronFormula

LOGICAL FUNCTION TriangleTest�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� �� a� b� c

LOGICAL �� test�� test�

test� � �a � �
�� 
AND
 �b � �
�� 
AND
 �c � �
��

test� � �a � b � c� 
AND
 �a � c � b� 
AND
 �b � c � a�

TriangleTest � test� 
AND
 test�

END FUNCTION TriangleTest

REAL FUNCTION Area�a� b� c�

IMPLICIT NONE

REAL� INTENT�IN� �� a� b� c

REAL �� s

s � �a � b � c� � �
�

Area � SQRT�s��sa���sb���sc��

END FUNCTION Area



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


