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FUNCTION function-name (argl, argz, ..., argn)
IMPLICIT NONE

'specification part]

‘execution part]

'subprogram part]j

END FUNCTION function-name

(REAL, INTEGER,... &) 3&b 50 £95 (a5 ygimd Olod 4+ 05,8 s type O
S o0 s9 e (IDeNtifier) o jeo ¢ass owilgs sl fUNCtiON-name W

21 pb R s 0bsS T argl, arg?, ..., argn O
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INTEGER FUNCTION Factorial(n)
IMPLICIT NONE

INTEGER, INTENT(IN) :: n
INTEGER :: i, Ans

Ans=1

DOiI=1,n

Ans = Ans * |

END DO

Factorial = Ans

END FUNCTION Factorial




REAL FUNCTION DoSomething(a, b)
IMPLICIT NONE
INTEGER, INTENT(IN) :: a, b
IF (a > b) THEN
DA
"as= a - b
n |
ELFE .
ta*= a + b
L §
END IFe*
DoSomthing = SQRT(a*a+b*b)
END FUNCTION DoSomething

(FUNCTION-2.) 40l g3 393

Jslaie Colalaisl

REAL FUNCTION DoSomething(a, b)
IMPLICIT NONE
INTEGER, INTENT(IN) :: a, b
INTEGER :: C
c = SQRT(a*a + b*b)

END FUNCTION DoSomething

change INTENT(IN) argument

forget to return a value




FUNCTION DoSomething(a, b)
IMPLICIT NONE
INTEGER, INTENT(IN) :: a, b
DoSomthing = SQRT(a*a + b*b)
END FUNCTION DoSomething

REAL FUNCTION DoSomething(a, b)
IMPLICIT NONE
INTEGER :: a, b
DoSomthing = SQRT(a*a + b*Db)
END FUNCTION DoSomething

(FUNCTION-2.) 40l g3 393

Jslaie Colalaisl

forget function type

forget INTENT(IN)
— not an error
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PROGRAM program-name
IMPLICIT NONE
[specification part]
[execution part]

CONTAINS
[functions]

END PROGRAM program-name
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PROGRAM twofunctions
IMPLICIT NONE

REAL ::a, b, A Mean, G_Mean
WRITE(*,*)

READ(*,*)a, b

A Mean = ArithMean(a, b)
G_Mean = GeoMean(a,b)
WRITE(*,*) a, b, A_Mean, G_Mean
CONTAINS

I REAL FUNCTION ArithMean(x, y)
| IMPLICIT NONE

i REAL, INTENT(IN) :: X,y

I ArithMean = (x+y)/2.0

! END FUNCTION ArithMean

i REAL FUNCTION GeoMean(z, k)

I IMPLICIT NONE

: REAL, INTENT(IN) :: z, k

i GeoMean = SQRT (z*K)

I END FUNCTION GeoMean

END PROGRAM twofunctions

(FUNCTION-2.) 40l g3 393
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PROGRAM program-name
IMPLICIT NONE
[specification part]
[execution part]

END PROGRAM program-name
[functions]
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PROGRAM twofunctions

IMPLICIT NONE ol .
REAL :: a, b, A_Mean, G_Mean (FU NCT I ON &L’) Mbﬁ ﬁ.)
WRITE(*,*)

READ(*,*)a, b :

A _Mean = ArithMean(a, b) 9 2bles c8b s )8 )l dae 95 45 dwn g0 (5l WU o :Jlo ©
G_Mean = GeoMean(a,b) 30 los duwlns | 352 93 EESTY U"i’L“ 5 L;*bL.'.) u*i"*"

WRITE(*,*) a, b, A_Mean, G_Mean
END PROGRAM twofunctions
S| 230 AL g5 G?)L&&l:; b o o) il asl&iwl L 4ol o ol -
I REAL FUNCTION ArithMean(x, y)

| IMPLICIT NONE

i REAL, INTENT(IN) :: X,y

I ArithMean = (x+y)/2.0

! END FUNCTION ArithMean

i REAL FUNCTION GeoMean(z, k)
I IMPLICIT NONE I
' REAL, INTENT(IN) :: z, k |
i GeoMean = SQRT (z*K) .
I END FUNCTION GeoMean l
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WRITE(*,*) Sum(a,b,c) a b c
INTEGER FUNCTION Sum(x,Yy,Z)

IMPLICIT NONE

INTEGER, INTENT (IN) : :X,V, Z X Y =
END FUNCTION Sum
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SEEEEE SuEEEE
* *%* + + | |
WRITE(*,*) Sum(a+b,b+c,c) a+br b+c - c

INTEGER FUNCTION Sum(x,Vv,Z)

IMPLICIT NONE

INTEGER, INTENT (IN) : :X,VY, Z X Y Z
END FUNCTION Sum
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WRITE(*,*) Sum(l, 2, 3)

INTEGER FUNCTION Sum(x,y,Z)
IMPLICIT NONE
INTEGER, INTENT(IN) : :x,V, Z

END FUNCTION Sum

-IIIll= fllll= .IIIII:
N IE R
X 24 Z
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PROGRAM Scope_1 % Scope of PT, mand n
IMPLICIT NONE
REAL, PARAMETER :: PI = 3.1415926
INTEGER :: m, n

CONTAINS
INTEGER FUNCTION Functl (k) 4 Scopeofk, fandg
IMPLICIT NONE local to Functl ()

INTEGER, INTENT (IN) s k

REAL :: £, g

END FUNCTION Functl

v
REAL FUNCTION Funct2(u, V) A S f d
IMPLICIT NONE cope ofu ana v
REAL, INTENT(IN) :: u, v local to Funct2()
END FUNCTION Funct2 v

END PROGRAM Scope_1




PROGRAM Scope 3
IMPLICIT NONE
INTEGER :: 1, Max = 5
DO i = 1, Max
Write(*,*) Sum(i)
END DO
CONTAINS

INTEGER FUNCTION Sum(n)
IMPLICIT NONE
INTEGER, INTENT(IN) :
INTEGER :: 1, s
s =0
...... other computation
Sum = s

END FUNCTION Sum

el

END PROGRAM Scope 3
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PROGRAM Global
IMPLICIT NONE
INTEGER :: a =10, b
WRITE(*, *) Add(a,b)
WRITE(*, *) b
WRITE(*,*) Add(a,b)
CONTAINS

20

INTEGER FUNCTION Add(x,Y)
IMPLICIT NONE
INTEGER, INTENT (IN) ::x,

O
dd = b

END FUNCTION Add

Yy

END PROGRAM Global

»The first Add (a,b) returns 30
> It also changes b to 30

»The 2nd WRITE (*, *) shows 30
»The 2nd Add (a,b) returns 40
»This is a bad side effect

» Avoid using global entities!

20
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SUBROUTINE subroutine-name(argl,arg2,...,argn)
IMPLICIT NONE

'specification part

‘execution part]

'subprogram part|

END SUBROUTINE subroutine-name

Lol .3905 B3> Olgi g0 Iy Argl,arg2,...,argn sisb asls Js sl obeS,T 4 L Jlgy 0 510
2L €wbls 3929 Jlsy 1) Pl s Gl g0 () Cuolle Olizeod
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SUBROUTINE Means(a, b, ¢, Am, Gm, Hm) SUBROUTINE Swap(a, b)

IMPLICIT NONE IMPLICIT NONE

REAL, INTENT (IN) :: a, b, c INTEGER, INTENT(INOUT) :: a, b

REAL, INTENT(OUT) :: Am, Gm, Hm INTEGER :: cC

Am = (a+b+c)/3.0 c = a

Gm = (a*b*c)**(1.0/3.0) a=>,b

Hm = 3.0/(1.0/a + 1.0/b + 1.0/c) b =c
END SUBROUTINE Means END SUBROUTINE Swap

Am, Gm and Hm are used to return the results values of a and b are swapped

25
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4 CALL sub-name(argl,arg2,...,argn)
d CALL sub-name()
d CALL sub-name
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PROGRAM Test
IMPLICIT NONE
REAL :: a, b
READ(*,*) a, b
CALL Swap(a,b)
WRITE(*,*) a, b
CONTAINS
SUBROUTINE Swap(x,Vv)
IMPLICIT NONE
REAL, INTENT (INOUT)

REAL :: z
Z = X
X =Y
Yy = Z

END SUBROUTINE Swap
END PROGRAM Test

X,

PROGRAM SecondDegree
IMPLICIT NONE
REAL :: a, b, ¢, rl, r2
LOGICAL :: OK
READ(*,*) a, b, c
CALL Solver(a,b,c,rl,r2,0K)
IF (.NOT. OK) THEN
WRITE(*,*) “No root”
ELSE
WRITE(*,*) a, b, ¢, rl, x2
END IF
CONTAINS
SUBROUTINE Solver(a,b,c,x,v,L)
IMPLICIT NONE
REAL, INTENT(IN) :: a,b,
REAL, INTENT(OUT) :: x,
LOGICAL, INTENT (OUT) ::

B Q

END SUBROUTINE Solver
END PROGRAM SecondDegree 31
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PROGRAM Errors SUBROUTINE Sub(u,v,w,p,q)
IMPLICIT NONE IMPLICIT NONE
INTEGER ::a, b, c INTEGER, INTENT(OUT) :: u
.......... INTEGER, INTENT(INOUT) :: v
CALL Sub(1,a,b+c,(c),1+a) INTEGER, INTENT(IN) :: w
.......... INTEGER, p INTENT(OUT) :: p
END PROGRAM Errors INTEGER, INTENT(IN) :: g

END SUBROUTINE Sub
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PROGRAM Errors FBROUTINE~Sub(u,v,w,p,d)
IMPLICIT NONE IMPLICIT NONE
INTEGER :: a, b INTEGER, INTENT (OUT) :: (u)
...... INTEGER, INTENT (INOUT) :: v
CALL Sub[1 a,b+c,l§l,1+a) INTEGER, INTENT(IN) :: w
......... \ R, NTENT (OUT) ::
END PROGRAM ErrQrs INTEGER, INTENT(IN) :: Q
END SUBROUTINE Sub

q
these two are incorrect!
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PROGRAM Error
IMPLICIT NONE
INTEGER :: a, b
CALLABC(a, b)
CALLABC(a)

CONTAINS

END PROGRAM Error

SUBROUTINE ABC(p, q)
IMPLICIT NONE
INTEGER, INTENT(IN) :: p
REAL, INTENT(OUT) :: g

END SUBROUTINE ABC
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PROGRAM Error SUBROUTINE _(ABC(p, q)
IMPLICIT NONE IMPLZCIT NO

INTEGER :: a, b TEGER, INTENT (IN) :

CALL ABC(a REAL, INTENT (OUT)
CALL ABC

END PROGRAM Error
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MODULE module-name
IMPLICIT NONE
[specification part]

CONTAINS
[Internal functions/subroutines]

END MODULE module-name
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Module SomeConstants does not Module SumAverage does not
have the subprogram part have the specification part
MODULE SomeConstants MODULE SumAverage

IMPLICIT NONE
REAL, PARAMETER :: PI=3.1415926|] CONTAINS

REAL, PARAMETER g = 980 REAL FUNCTION Sum(a, b, c¢)
INTEGER :: Counter IMPLICIT NONE
END MODULE SomeConstants REAL, INTENT(IN) :: a, b, c

Sum = a + b + ¢

END FUNCTION Sum

REAL FUNCTION Average(a, b, c¢)
IMPLICIT NONE
REAL, INTENT(IN) :: a, b, c
Average = Sum(a,b,c)/2.0

END FUNCTION Average

END MODULE SumAverage
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MODULE DegreeRadianConversion
IMPLICIT NONE
REAL, PARAMETER :: PI =3.1415926
REAL, PARAMETER :: Degreel80 = 180.0

CONTAINS
REAL FUNCTION DegreeToRadian(Degree)
IMPLICIT NONE
REAL, INTENT(IN) :: Degree
DegreeToRadian = Degree*Pl/Degreel80
END FUNCTION DegreeToRadian

REAL FUNCTION RadianToDegree(radian)
IMPLICIT NONE
REAL, INTENT(IN) :: Radian
RadianToDegree = Radian*Degree180/PI
END FUNCTION RadianToDegree

END MODULE DegreeRadianConversion
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