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O FUNCTION OO SUBROUTINEO OOOOO
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oooooooon

RECURSIVE SUBROUTINE name(arg,..)

0
END SUBROUTINE name

RECURSIVE FUNCTION name(arg,..) &
[RESULT (name) ]

U
END FUNCTION name
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REAL FUNCTION add(argl,arg2)
IMPLICIT NONE
REAL, INTENT(IN)
add = argl+arg?2

END FUNCTION add

: argl,arg2

0O 1. RESULTOOOO0OOO
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FUNCTION add(argl,arg2) RESULT(result)
IMPLICIT NONE
REAL, INTENT(IN)
REAL :: result
result = argl+arg?2

END FUNCTION add

:: argl,arg2

0O 2 RESULTOOOOOODO
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PROGRAM fact

IMPLICIT NONE

INTEGER :: n

READ(*,*) n

WRITE(*,*) n,factrial(n)

CONTAINS

RECURSIVE FUNCTION factrial(n) &

RESULT (result)

INTEGER, INTENT(IN) :: n
INTEGER :: result
IF ( n > 0 ) THEN
result = nxfactrial(n-1)

END
END_FUNCTION factrial
END PROGRAM fact
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PROGRAM fact
IMPLICIT NONE
INTEGER :: n,result

READ(*,*) n

CALL fact(n,result)
WRITE(*,*) n,result
CONTAINS

RECURSIVE SUBROUTINE factrial(n,result)

INTEGER,INTENT(IN) :: n
INTEGER,INTENT (INOUT) :: result
IF ( n > 0 ) THEN
CALL factrial(n-1,result)
result = nx*result
ELSE
result = 1
END IF
END SUBROUTINE factrial
END PROGRAM fact
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PROGRAM fact
IMPLICIT NONE
INTEGER :: n,result

READ(*,*) n

CALL factrial(n,result)
WRITE(*,*) n,result

CONTAINS

SUBROUTINE factrial(n,result)

INTEGER,INTENT(IN) :: n
INTEGER, INTENT (INOUT) :: result
INTEGER :: i
result = 1

0i=1, n
result = result*i
END DO

END_SUBRQUTINE factrial
END PROGRAM fact
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TYPE derived_type_name
component_define
END TYPE derived_type_name
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0000000000000 component_define
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TYPE point
REAL :: x,y
END TYPE point
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0000000000000000000000
00000000000000000000000
ooooooo

TYPE(derived_type_name) [,attribute] &
:: name,...
000000000 point0000 pl,p20 0
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TYPE point
REAL :: x,y
END TYPE point
O
TYPE(point) :: p1,p2
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pllky=1.0
pllhx=pllhx+p2%x
x=p1lY%x*p2ix
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pl=p2 1(1)
pllhx=p2%x; pllhy=p2%y '(2)
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pl%x=3.0; plhy=7.0 1(1)
pl=point(3.0,7.0) 1(2)
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WRITE(*,*) p1,p2 1(1)
WRITE(*,*) pl¥%x,plhy,p2%hx,p2hy !(2)
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PROGRAM s_triangle

IMPLICIT NONE
YPE point

REAL :: x,y
END TYPE point
TYPE(point) :: pl,p2
REAL :: s
READ(*,*) pl,p2
s=ABS (p1%x*p2hy-pllhy*p2%x) /2.0
WRITE(*,*) s
END PROGRAM s_triangle
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0000000000000 0abecdnOOn
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TYPE point
real :: X,y
END TYPE point
TYPE triangle
TYPE(point) :: a,b,c
END TYPE triangle
TYPE(triangle) :: t
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t=triangle(point(0.0,0.0), &
point(1.0,4.0),point(4.0,1.0))
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000000 plL,p20000000000000
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PROGRAM s_triangle

IMPLICIT NONE
INTEGER, PARAMETER :: n=100

TYPE point
REAL :: x,y
END TYPE point
TYPE(point) ,DIMENSION(n) :: pl,p2
REAL ,DIMENSION(n) :: s
INTEGER :: i
0 i=1,n
READ(%,*) &
pl(l)Ax p1(D%y,p2(1) %x,p2(i) hy
END D
s= ABS(pl%x*p2%y pllhy*p2%x) /2.0
WRITE(*,*) s
END PROGRAM s_triangle
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PROGRAM group_sum
IMPLICIT NONE
group
INTEGER
REAL, DIMENSIDN(lOO) :: value
END TYPE group

TYPE(group) :: work
DO
READ(*,*) work
IF (workAld == 0) EXIT
WRITE(*,*) work’%id,sum(work/value(:))
END_DO
END PROGRAM group_sum
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PROGRAM pointer

IMPLICIT NONE
REAL,POINTER :: pil,p2

REAL,TARGET :: t1=1.0,t2=2.0

pl=>t1 (1)

p2=>t2 1(2)

WRITE(*,*) pl,tl1,p2,t2 !(3)
END PROGRAM pointer

011.0000001

pl t1
L —+—{ 10 |
p2 t2

[ 1 20 |

O 12.000000000

0 (3)0 WRITEDDOOOOD

1.0 1.0 2.0 2.0

oooogooobbbooooogogpl,p200
goooooost2000b00b0oboboon
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gooobl1ioooboooobobboooo
oboooboooboobooooooo

p2=>t1 1(4)
WRITE(*,*) pi1,t1,p2,t2 !(5)
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p2=>p1 1(4)
WRITE(*,%) pl,t1,p2,t2 !(5)
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014000000000 1100000000
0000000000000 000000000
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00 tl,t2000000000000000000
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t1,t2,p1,p20 WRITED OO DODOOOODOOOO
(2)0 pl,p20 0000000000 t10t200
000 1.02000000000

PROGRAM pointer

IMPLICIT NONE
REAL,POINTER :: pil,p2

REAL . TARGET :: t1.t2
pl=>t1 ; p2=>t1 1(1)
pl=1.0 ; p2=2.0 1(2)

WRITE(*,*) pl,t1,p2,t2 !(3)
END PROGRAM pointer

014.0000002
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p2=p1 1(4)
WRITE(*,*) p1,t1,p2,t2 !(5)
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4.4 00O0O0ODOO
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0000000000000000000000
00000000000000000000000
00000000000000000000000
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00000000000000000000000
0000000000000000000000

REAL,POINTER,DIMENSION(:)  :: ptr_id
REAL,POINTER,DIMENSION(:,:) :: ptr_2d
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REAL, TARGET,DIMENSION(5) cr o t_1d

REAL, TARGET,DIMENSION(5,5) :: t_2d

PROGRAM pointer_array
IMPLICIT NONE
INTEGER ;i

o1
REAL,POINTER,DIMENSION(:)  :: ptr_id
REAL,POINTER,DIMENSION(:,:) :: ptr_2d
REAL,TARGET,DIMENSION(5,5) :: t_2d &

= RESHAPE((/ (i,i=1,25) /), (/5, 5/))
ptr_2d => t_2d 1¢D)

DO i=1,5
WRITE(*,*) (ptr_2d(i,:)) 1(2)
END DO
ptr_1d => t_2d(:,1) 1(3)
WRITE(*,*) ptr_1id 1(4)
ptr_1d => t_2d(1,:) 1(5)
WRITE(*,*) ptr_id 1(6)
ptr_2d => t_2d(1:2,1:2) 1(7)
WRITE(*,*) ptr_2d 1(8)

END PROGRAM pointer_array
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PROGRAM pointer_argil

IMPLICIT NONE
INTEGER :: 1
REAL,POINTER,DIMENSION(:) :: p

REAL,TARGET,DIMENSION(5) :: t &
= (/ (i,i=1,5) /)

=>t
call sub(p)
WRITE(*,*) t
CONTAINS

SUBROUTINE sub(v)
REAL,POINTER,DIMENSION(:) :: v

v = v + 100.0
END SUBROUTINE sub
END PROGRAM pointer_argil

O 1r.0000000D00

4.5.2 0000O0OOO0OO
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PROGRAM pointer_arg?2

IMPLICIT NONE

INTEGER :: i
REAL,POINTER,DIMENSION(:) :: p
REAL,TARGET,DIMENSION(5) :: t &

= (/ (41,i=1,5) /)

=t

call sub(p)

WRITE(*,*) t

CONTAINS

SUBROUTINE sub(v)

REAL,DIMENSION(:),INTENT(INOUT) :: v

v = v + 100.0
END SUBROUTINE sub
END PROGRAM pointer_arg?2

0 18.000000D000DOOO
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000000000000
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PROGRAM alloc_pointer
IMPLICIT NONE

INTEGER :: n

REAL,POINTER,DIMENSION(:) :: p
READ(*,%) n 1(1)
ALLOCATE (p(n)) 1(2)
READ(*,*) p 1(3)
WRITE(*,%) SUM(p) 1(4)
DEALLOCATE(p) 1(5)

END PROGRAM alloc_pointer
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O ALLOCATEO OO nOOQOODOOOODOO
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PROGRAM alloc_array

IMPLICIT NONE

INTEGER :: n
REAL,ALLOCATABLE,DIMENSION(:) :: a

READ(*,%*) n (D)
ALLOCATE (a(n)) 1(2)
READ(*,%*) a 1(3)
WRITE(*,*) SUM(a) 1(4)
DEALLOCATE(a) 1(5)

END PROGRAM alloc_array
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4.8.1 ALLOCATEUO

ALLOCATEOOOOOUODOUODOODOOOO
goboboobooboobobooboboooo
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ALLOCATE(ptr_var,...[,STAT=stat])

0000 ALLOCATEOOOOQOOOOODOO
gooobobooboboobo

gboooboooboboooboobobooooo
0000000000000 00 ALLOCATE D
goooboboobooboboobooboobooboo
goooobobooooooooboboboooooo
oo

PROGRAM alloc_pointer

IMPLICIT NONE
REAL,POINTER :: pl,p2

ALLOCATE (p1)
p1=1.0

p2=>p1l

ALLOCATE (p1)

pl=2.0

WRITE(*,*) pl,p2

END PROGRAM alloc_pointer

4.8.2 DEALLOCATEQO

DEALLOCATECO OOOOOOOOOOOO
gooooooobooooboooog
DEALLOCATEODO0OOODOOOOOOOOOO
gooooooooooobobobbOstat o0
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DEALLOCATE(ptr_var,...[,STAT=sta])
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PROGRAM dealloc_pointer

IMPLICIT NONE
REAL,POINTER :: pi1,p2

ALLOCATE(p1)

pl=1.0

p2=>p1l

DEALLOCATE(p1)

END PROGRAM dealloc_pointer
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NULLIFYOOOOODOGOooooDoooooo
gboobobooboboobobo

NULLIFY(ptr_var,...)
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ASSOCIATED (pointer [,target])
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1) target 0000000

e pointer 00000000 DOO (.TRUE.)
e pointer 10 O0000DOOO (FALSE.)

2) target 0 TARGETOOOOOOOOOO

e pointer 0 target 000000000 (.TRUE.)
e 00DOOO (FALSE.)

3) target 0 POINTEROOOOOOOODO

e pointer O target 000000000 (.TRUE.)
e 00ODDD (FALSE.

00000 pointertarget 00 00O DDOOO
0000 ASSOCIATECOO ((FALSE.)ODOOOOO

PROGRAM pointer_list
IMPLICIT NONE
TYPE list
INTEGER :: val
TYPE(1list) ,POINTER :: next
END TYPE list
TYPE(1list), POINTER ::
INTEGER :: data
ALLOCATE (root)
NULLIFY (root%next)
work => root
create_list: DO

READ(*,%*) data

IF ( data /= 0 ) THEN
work¥%val = data
ALLOCATE (workYnext)
work=>work/next
NULLIFY (workY%next)

ELSE
EXIT create_list

END IF .

END DO create_list

work => root

print_list: DO

IF (ASSOCIATED (work%next)) THEN
WRITE(*,*) worky%val
work=>work/next

ELSE
EXIT print_list

END IF

END DO print_list

work => root

free_list: DO

IF (ASSOCIATED (work%next)) THEN
root => work
work=>workJ/next
DEALOCATE(root)

ELSE
EXIT free_list

END IF
END DO free_list
END PROGRAM pointer_list

root,work
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PROGRAM tree_list
IMPLICIT NONE
TYPE node
INTEGER :: val
TYPE(node) ,POINTER ::
END TYPE node
TYPE(node), POINTER :: tree
INTEGER :: data
NULLIFY(tree)
loop: DO
READ(*,*) data
IF ( data == ) EXIT loop
CALL insert(tree,data)
END DO loop
CALL print_tree(tree)
CONTAINS
RECURSIVE SUBROUTINE insert(t, data)
TYPE(node), pointer :: t
INTEGER, INTENT(IN) :: data
IF(.not. ASSOCIATED(t)) THEN
ALLOCATE(t)
tlval=data
NULLIFY(t%left)
NULLIFY (t%right)
ELSE IF (data < t%val) THEN
CALL insert(t%left, data)
ELSE
CALL insert(t)kright, data)

END IF
END SUBROUTINE insert
RECURSIVE SUBROUTINE print_tree(t)

TYPE(node), pointer :: t
IF(ASSOCIATED(t)) THEN
CALL print_tree(tileft)
WRITE(*,%) tihval
CALL print_tree(tlright)

END IF
END SUBROUTINE print_tree
END PROGRAM tree_list

left,right
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