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Fortran & (&

> #RIOBRT AT 53 B

> Fortran = “For-mula Tran-slation” (Z{=X#iR)
SHESTEICEL-55E

> ItFortranH ?

1. STEEENZEN QNS THRBIELPTLY)
- C/IC++THFortranERI LK ULMZEWNI—RIXE (T 5 AV,
EWNVIa—FHE(TTLED

2. HEEHETRT S LEEZ I
- BIEAHIA A B NS ER R B E . BUEETEIC
{E R4 RE

-BBEHESMII)DEELEE




Fortran®fEsR

* FORTRANGG
- 1966 FE(Z1E#1E
* FORTRANY77
-1977E(ZFE#E{LE
- if/then/else
- [GERHLED
/"« Fortran90 N
- 1991 F (22 #E(E
- RIg75iET
* Fortran95
\_ -F9075\60)7/r+—/§—°)3‘/7‘y7'/
e Fortran20037%: &

Fortran90(&FORTRAN77E(E K EGES, B SELERHAE,
- | 95 - f90 | << | f90 - f77 |




VEZE(CIKHEBIRED

° E‘fﬁ*ﬁ (Z[ElIX., m-Computer®70O IR TY
DEELVETD)

- KRR

SR HE /R T hEOHE

e TT 4’3 (emacs, vi, etc. Al THELY)

* f95:|~//\o45 (4o

F9)

MD;EE TlXgfortranZ{FE L

-5 &E/—FTEITITLH=HDa0 /(5 fripx



Fortranz{E£ > I=/EZEDRN

 IFAREHESTTOT S LEBEL -
- RXFTHNIXFTHEDGL A OTEHFFL
c IV RTE
- "aaa.fOs" g E LA F TS “aaa” DI IFEE, [V—R3—F]
«aINAJL

% gfortran aaa.f95 > E1TI77A /L a.out’NTES
- AN IILEFIZETI7AILAZTHEELTEHLL

% gfortran -o aaa.exe aaa.f95 ﬁgéz’[ i"@*ff\gﬁ?‘:
- E/—FETHADOIVINAIL
% frtpx -o aaa.exe aaa.f95 RS 3T B
) ESEH(T/N\VT) . avnN
* ( )/7) AILEDPYET

A74v/—FToTn '7“5A5'§ﬁ —
NFI7ANDEEZEE
% ladaexe  giTimiconTing




Step 1. T FZELENTD mTaq

EEXTALORM) DERK (mkdir a<UR)
cAEEXETALIRIICAY ., ECTIFZAIVIERL

X Xterm
% emacs hello_world,f35[]

(A TRIORTENESIMAELNEEA
M., CCTlEI%Ic#HE—LET,

JEE: —#ICP-THS
« 274 )L4lLhello_world.f95

L&D !



Step 2. JOJSLEEZEL, IJ7A()URE

X xterm
% emacs hello_wor1d,f35[]

EE: L TORBZITEIAH, T7AIVEERL
LEL&LD,

(E¥TosLOM)RIZ,
hello_world.fo5& 0 \54 Bz {1+ THRF. )

program hello_world
implicit none

7 print *, "hello, world."

end program hello_world

ZR—ZDBILIES BRiFEER.49—SFI)LLETlsav U REETL.
CoTIEoXFELTHE— 2 BTALIMNICHBIFAIVEFERE L



Step 3. > /\1J)L 93

10

&l y-miyake@pi:~/scheol =NAS X

T4 (Fy RE(EY FHE(VY EEA(TY 0T (H)

[y-miyakeapi schoolls 1s

hello_world. f35

[y-miyakeapi schoolls gfortran hello_world. f95

[y-miyakeapi schoolls gfortran hello_world. f95 -o hello_world

IsiZS WA TALIRIZHBIF7AILE
KretEHaTUR

gfortranTa /(LT 3,
ETI7ANBZHEET SHEIE
[0 T3y

BE —HEITOOTHELLS !

- 7055 L%gfortrana< R Tav/()L,

¢« IsZE1TL. EfTIF7A Il (a.out®®hello_world% &) A
TETW\H LR K,
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11

B y-miyake@pi:~/school =NEEN X

e (Fy &®E(EY FET (VY WE(TY 07 (H)

[y-miyakeeapi schoolls 1s [
hello_world. 95

[y-miyakeapi schooll$ gfortran hello_world. fas

[y-miyakeeapi schoolls gfortran hello_world.f3s -o hello_world

= == 4= S==
Sl ETI7AILDTET-
_world. fas
i i oolls
[y-miyakegpi schoolls ./hello_world =9 2= —
hello, world. %TTLT.

[y-miyakegpli schoolls

% ./hello_world

SEE — O TH3E
c A RRBEAINEATHELD,

1]
r
9
JI
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12
-Computer® AEDFELVA ]

#1/bin/sh
pjsub option

r #PJIM —L "'rscgrp=school™
&l y-miyake@pi:~/school/job0 - - #PJIM -L ""node=1"
#PJIM -L "el =10:00"
ToqN (F) WE(E) TRV BE(T ~NT(H) A elapse
[y-miyake@pi jobols$ 1s Wi I R Program execution —---—-—-
hello world. f35  hello world.she— 237 AZUThE==3 4 ?

-/hello_world

[y-miyakegpl jobo]
hello_world. T35

[y-miyakeepl jobols$ (m ello_world. f35 -0 hella_ﬁgror"ld
' L] $ 1S frtpxTa> /1ML

hello_world. sh

[y-miyvakegpl jobols

[y-miyakegpl jobol$ pjsub hello_world. sh
[INFOI PJM o000 pjsub Job 10245 submitted.
[

[

D37 DRITEERE

ello_world.sh.oln0245

RITHEILIEHINTINS
TXARI7AIL

y-miyake@pi jobol$
y-miyakeapi jobols 1s

hello_world. fas hello_world. sh
[y-miyakegpi jobols cat hello_world.sh.o10245
hello, world.
[y-miyakegpl jobols

« KHORERE T, FRSOEMLEOT 1> /—FETZE.

AF 3¢ g



13

' This 1s a program to say hello.
I Coded by Kobe Taro on May 9, 2011.

program hello world

implicit none

print *, "hello, world.” ! saying hello here
end program hello world

ITARD, “I"LIRIE, AV

=17 LTREENS

% ./hello_world
hello, world.

BHOAAVMEANSETOT S LBHONYXTLGED,
(AT TEEKBGNRTRRATELIFILEER)
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31

program hello _world
implicit none

print *, “lI live In Kobe. I am going to Osaka tomorrow.”

end program hello _world

program hello _world
implicit none
print *, “1 live 1In Kobe. &
I am going to Osaka tomorrow.”
end program hello_world

TAOGRENRBAZS

R = {58 R
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wmEL-VIEE
=5

wmEL-VIEE
=6

I5—MDRE

EBEETAND| | T7AILDLA N S — R ED
(FRZEAR) (F7A4ILAA) =5,6 44}
AHEBRICLE TS
(FEFESE)

!

BELICHEREZRT | | I7AILIZERZH 7 RE1-vMES
(HEEHA) (F7A4ILHEA) =5,6LL51

(HAOT—2%FES>TRIRILGELTES)

ARABAIT/BEShAHZEFE SN,

IEFEZZ A AL, IEFETER &

L

A BRICKEE !

REBEA-YFEE=RBI7MIICEIYLEToN-EEBEDLSGTELD



ZEND (T AT L1 H)

17

zA
nff

print *, something
write(6,*) something

{5 hello...LEE EICH AT B1EFDIEE

B -y ESZ” X “6”ELT.EHARLICHATS

print format
write(unit,format)

RITHER

program sample_output
implicit none
print *, "hello, world, 1."
write(6,*) "hello, world, 2."
end program sample_output

hello, world, 1.
hello, world, 2.

XFHFX"00”, ‘OO’'D K31
B3 &

formatzx * L9 5EEX TIBESNZLY
(EX (DL TIE &)



SHEAN (F—R—FAD)

REO—yREEE 15 EE->TEELCANTS

read *, something read format
. T=IITERALERT—S =47
" ZEELICHATEHELSIEE
program sample_input % ./sample_input
implicit none n?

=

integer :: n ZMEBRITH;
write(6,*) "n?"
read(5,*) n
write(6,*) n

end program sample_InPUt | . mim oy s R B OBBRAREIT B &3S T X
» RET—S8DAAIZZADEL

2
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7 AILAT HEa2

56 LI\ DREBA_VNBEBETFAMILAZTIETE

open(10, file="1nput”) «— “BREFEEZD,IFANAIREE
read(10,*) something
K “input”

program sample_input2 100 200
implicit none
integer :-: nl, n2 %?‘T‘ﬁ%
open(10,file="1Input™)
read(10,*) nl, n2 % ./a.out 100 200
write(6,*) nl, n2
close(10) _ - openXEETET IZread(10,))F17o1-15

end program sample 1nput2 & fort10”hoFEA-END

- HMEZNENRDHST-5, closeTRE
openX TEELI-ANT7MILH bread X THRARAD

JEE: sample_input2.f95&inputZ{Epk. 2 /8 1L, EITHE &L,



J71)87]

5,6 LINDRBL-VIES, ANTF7MILEELELREGTDHELIIC,

open(1ll,file="output”) <— J7AL&EEE
write(11l,*) something

ﬁ“ uinputu
program sample output?2 100 200
implicit none
integer :: nl, n2 %?'_j'
10, File=""1i T
open( ile=""Input") % /4. out

open(11,file=""output’

d(10,*) nl1, n2
read( )n n % uoutput!!

write(11,*) nl, n2
close(10) \\\\\\\\\\\\\ 100 200

close(11)
end program sample output2

HoMLHopenX TEELI=T7SMILAwrite X CTEETHT
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31

program hello_world
implicit none

end program sample_output

print *, "hello, world.”

Z L )

=171

% ./hello _world > output
% ./hello_world >> output

% ./hello_world >& output

®

9 TlloutputlZAIMEMNTIV=IEE.
SEINOHATLEEEZZINS (outputT7 74
IWNELNEEIE, BRSNS, )

BLRAEDTITEMNY S THA

IZS—HA@AUNMILDIST—IAytE—D
%)% output~

EEHANBRI7ZAILIZEZTHEINS
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31

program sample_input3
implicit none

integer :: nl, n2
read(5,*) nl, n2 EAEAN
write(6,*) nl, n2 REH N

end program sample_input3

E1TH

% ./sample_input < i1nput > output

“input”

100 200

SEH AR Zoutput~
SEANABZinputhr o



23

22

I CIEZECE LU CTH L T28HD

AN

HEhE



LI

A ENDIERE

24

EHEFEDLLTENTAT S LOG

program testl
implicit none
print *, 5

end program testl

EHEESITOTSLDOHI

program test2
implicit none
integer :: n il
write(6,*) "n?"
read *, n
write(6,*) n

end program test2

i

Tl

s BHDEE.

=

=17

% ./a.out

)

COERLNTELGL, AL

% ./a.out

EBnDANRETRGEBENTOND

i TTAY S LhMlexiblelZ75%

e =1L, WEEIB O DRI THOHEEANE
c FEHBELTDONENIZR RIS ALY



)?ftl

ENDE

Allr

= VoA

ERNEAGRBEDT—IMZER

.i&ﬁﬂu

BAYE IR animsrns
fIEERFRERI R  mmirsicen
ERIUE

EREERHE
X FH
mIRTY
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31 E1T
_ % ./a.out
program sample_integer 5
implicit none n:
integer :: n S
- 5
write(6,*) "n?"
read *, n
write(6,*) n % -/a.out
end program sample_integer n?
2.6
2
EHEANLTLEHLFEHE NS
QCLEEE W NE e (R yRY

« -2147483648~2147483647 NEBMMIEZ S
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T (FENEAE) B gEas

CHOTIFRVLVDOT, LLBDORSA

i RTIE. #ISSURLIEL£T
program sample_jissul BESAIFEEST . AH(BLLIFaE—
e &AR—ZP) LTLIEEL

implicit none
integer, parameter :: SP = Kind(1.0) &«
integer, parameter :: DP = selected real kind(2*precision(1.0_SP))
real(SP) -7 a = 1.0_SP HRE WHELHTE)
real(DP) - Db (EHE
e
b = 2.0_DP EEZRALT:

write(6,*) a
write(6,*) b
end program sample jissul

EIT EE: sample_jissul.fO5%F{ErL. OV /(L. EfTE &K,

1.0000000
2.0000000000000000

c HEEECIL. X EDEE : 1.175494E-38~3.402823E+38
o (EREE I, #EXHEDEF : 2.225074D-308~1.797693D+308
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31

program sample_ complex
implicit none

#J1SSU#
complex(SP) :-: 11 = (2.0_SP,1.0_SP) HEE
complex(DP) :: 12 = (2.0_DP,1.0_DP) {x¥Eps

write(6,*) 11
write(6,*) 12
end program sample complex

/—
=17
% _/a.out

(2.000000,1.000000)
(2.000000000000000,1.000000000000000)

EIMEEEOD—DDEIMSLS

2+ 1




= F 73k
N FBIZTE
31 1T
program sample_character % ./a.out
implicit none moji?
character(len=4) :: moji 4xxF40EH | kobe

!___?___________T? ______________ kobe
write(6,*) "moji?"
read(5,*) moji
write(6,*) moji % ./a.out

end program sample_character moji?
school
scho
k| o/ b|e
% ./a.out
s| c|h|o|ol moji?
EZLT-MHEEICIRESZLY abc
abc .,
ajbjlc SHiHS. PEREL

EEORICIVEGZXFOHIER
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program sample_logical
implicit none

logical :: 11 = _true.
logical -: 12 = _false.
write(6,*) 11, 12

end program sample_logical

H(t. &LTHELY)
& (f. ELTHELLY)

=17

% _/a.out

T F

TEIIFEHASNS

(RETIE, HFEYHNTHIEEEL)

(B 10 _FEDRE

E, FHDHIEIZFES,
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B D% EEad

31

program sample_transform

implicit none

#J1SSU#
real(SP) :: a = 7.7_SP
integer :: 1 =10

write(6,*) a, 1

write(6,”) Int(a) : a% B (I EASIEL)
, rite(c. ) real(,oh), real(h-b) ipmmmicgm
end program sample_transform
/—
E1T
7.6999998 10
7
10.000000 10.000000000000000

RADEE LIFBRLGHIBZHELVEIES
JEE: sample_transform.fo5%{ERL. O/ I, EfTH &K,
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y Nk~
Bl1  EsnzrEsLEe
program sample_constant
implicit none EEERNEE, CTETER
integer, parameter :: nx = 10 — HFLU

write(6,*) 5 + nx
write(6,*) 5 - nx

end program sample_constant

31

2 FEHREEELGH-BS

program sampie_constant

e BEZR BI2(E. THTS LARODLTOHRE
w.f:tiéa,% s 0 ——— WAEER LT B, TNT>LOUA
o K,

end program sample_constant2

TS LATRELESIEREZHONCOHES
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31

program sample_format

implicit none

#J1SSU#

character(len=10) :: moji = "hyogo”
integer 1 = 2010

real(SP) :: a =1.23 SP
complex(SP) :: x = (1.0_SP,2.0_SP)

write(6,"(a5)") moji
write(6,"(a)") moji
Write(6,'(i5)') i
write(6,"(f8.4)") a
write(6,"(14,2x,f8.4
write(6, " (218. 4) ) a,
write(6,"(2f8.4)") X

) i, a
a

o XFI:XFDOHEHETE. &

- BYC-HTBEHEE. B

« EFR-HEOBME/NMHRLUTOMHEEIEE
- ERY - EHELRR. FELZHHS P E

,—
E1T

hyogo )
hyogol_l . I_IEIQEJ-]%\ ,(310),&|E.|D
2010

_...1.2300
2010_,..,....1.2300
...1.2300._,..,1.2300
_...1.0000_,.,2.0000
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31

program sample_type

implicit none

type student

character(len=20) :: first _name, last name BEXODESE
integer :: age (X5 XFF. BH)

end type student

type(student) :: st stz EREL:

st = student("Albert"”, "Einsten"™, 19) “AoNZIEZAND
print *, ch/f-rcf_mma sthhlast name, sthage “X N7 R

end program sample type

=17

Albert Einsten 19

—DDEHZ. VAWALGRZFEOERD R —
HAEBELTEETES =TS
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shed 1

@ RO FTATSLEERL. OV /M1IL&ETEE

@ sample_type.fOSZ{EIEL . studentB DE SR LT HELS—
D (BIZEst2ELVSBHN Z1EY. stDT—4F%st2[aE—L=Et
T.EXD—H PIZxIXage)ZZEHEHL., st22H &,

@ @QNOTOTSLEFDOHNERET XA IFZAIL
(result_130502.txt) [ZFE L.

F13F (usui) EFETASILTEEHDTLESELY,

mail —s “A—JL 7L ZX_130502” usui < result_130502.txt
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program sample_enzan

implicit none

write(6,"(5f8.4)") a, b, c, d, e

end program sample_enzan

#J1SSU#
real(DP) :: a, b, c, d, e
S
a=1.0DP + 2.0 DP ELE
b=1.0DP - 2.0 DP BlEH
c =1.0DP * 2.0 DP NN+E
d=1.0DP / 2.0 DP FWE
e—loDP**ZODP NZEE
write(6, '5(4x a)") " wa'," sa","seki,'"shou",

"beki™

/—
=17
wa sa seki shou beki
3.0000 -1.0000 2.0000 0.5000 1.0000




HECHITD (BER) BOXEHE

38

1511

program sample_transform2

implicit none

#J1SSU#
real(SP) - a = 7.7_SP
integer :: 1 = 10

end program sample_transform2

{512

program sample_transform3

implicit none

#J1SSU#
real(DP) :: a, b, c, d
e
a=1/3 BIESESE
b = 1.0 SP/3.0 SP  H/EO>HE S
¢ = 1.0.5P/3.0. DP  BUESE>E
d =1.0 DP/3.0_DP  frjpr 5y e

write(6,*) a
write(6,*) b
write(6,*) c
write(6,*) d

end program sample transform3

BEIRS: £ >8>
=R1T

17.70000

BHEEERHBLEREOHEAEE
SilFEFERHBLLTLESINDS,
a + read(i,SP)&ERILC

=1T
0.000000000000000
0.3333333432674408
0.3333333333333333
0.3333333333333333

Bl2da, bD#RIZ, FEMNE
LTLEIT—RITEERE !
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program sample_enzan2

implicit none
#J1SSU#

real (DP), parameter :: pi = 3.141592653589793238 DP

write(6,*) sqrt(2.0 DP)
write(6,"(f21.15)") sin(pi)
write(6,*) exp(0.0 _DP)
write(6,*) 10g10(10.0_DP)
write(6,*) mod(33,5)

end program sample_enzan2

JL—F

H AU B
exponential
10Z2ELET DR
HFEY(33+-5=6rY3)

£

/—

17T

1.414213562373095

0.000000000000000

1.000000000000000

1.000000000000000
3
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31

program sample priority

implicit none
#JI1SSU#
real(SP) :: a, b, c, d

(1.0 + 2.0)/2.0

1.0 + 2.0/2.0

1-0 + 2.0/2.0%%2
1.0 + (2.0/2.0)**2

EEQ_OCTQJ

rite(6,"(4f8.4)") a, b c d

end program sample priority

rite(6, '4(7x a)") "a","b", 'c",

HYaAARELE (3/2)
ZNYENEE (1+1)
BRENEE (1+2/4)
HYARDEE (1+412)

Ildll

=17
a b C d

1.5000 2.0000 1.5000 2.0000




DN
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\l—'—lh-h— N Paxax
FEMRE S LR /B =
BEZRERF mEEE T
== = ({5 : a==b) .and. HHD
> > (#]:a>b) -Or. Ff[&
>= > (45l - a>=b) -not. EFE
< < (#:a<b)
<= < (#5]:a<=b)
= # (fl: a/=b)

A EEICEDEHADEEN

(a==b) .and. (b/=c)
(a>=1 .and. a<=10)
-not. (a==b)

\"\ | P A

d—D N 2 PFEC
1<a<10
a=bTL\FE (a

=b)

FHRITEFIX
HBDEEZES

URRF) TEHAZEEEL.

EREETF (+amE

BRRGEHEHETHDIZMES
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ITCEGRH) TRAGEHIET D

INFE—21 INA—22 INF—23 INI—24
HAHEM HAHEM HHEM HHEM
ZD1th A D 14
Z D1t
if (5:101) AT if (4:f4:1) then if (441) then if (5:2:1) then
FEITX FEITX FEITX
AT
else else if (5:14:2) then
end if AT FITXL
ent.:I. .if else
FEITX

end if



IfS 1 AT —DIITDIEE

44

15'] INZ—21

program sample i1fl
implicit none
#J1SSU#
real(SP) :: a = 1.0 _SP

write(6,*) "a="", a
iIf(a < 5.0) write(6,*) "a 1s smaller than 5.0."

énd program sample_ ifl

S

a= 1.000000
a 1s smaller than 5.0.

DI CRICEITXAEITS

EHE/=ST0
R F=EY



IfS . RITXMEH D DS

45

15'] INFI—22

implicit none
#J1SSU#

real(SP) :: a = 1.0 _SP
real(SP) :: b = 2.0 _SP
- __
iIf(a < b) then e
write(6,*) "a=", a « BITX="D
write(6,*) "b=", b o FHEBI-STEOE
write(6,*) "a is smaller.” BRSNSy (A

end 1f

end program sample 112

S
a= 1.000000
b= 2.000000

a 1s smaller.

EITXIIMIZIL=1TIZEZ. thenkend ifEDIT5 ¢



IfC @ 4%

DETBIEE mmas

1]}]] 1 INZ—23

15“ 2 INR—24

program sample 113

implicit none

#J1SSU#
real(SP) :: a =
real(SP) :: b =

write(6,*) a, b
if(a > b) then
write(6,*) "a
else_ (6.%)
write(6,*) "a
end 1f

end program sample_

program sample 14

implicit none

#J1SSU#
real(SP) :: a
real(SP) ::

a < b) then

6,*) "b 1s larger."

i1s larger." write(6,*) "a is larger."
<= b." write

rd

\

|

|

|

|

|

|

I

I

|

|

|

|

|

|

<
e
D

— h n
N -

pan |
(@8

13 end 1f

R *\ e
U 5 /

end program sample i1f4

jEE: sample_if3.f95Z74Erk. a>/\1JL, RITE K,

else if(5=

FH) Delse TEBDEHIKRZS
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31

BHE, WEE, FEIXFE

program sample_ case
implicit none
integer :: month

month = 6
select case (month)

print *,*January”

case (2)
print *,"February”

case (3:5) TER: ERR(
print *,"Spring”

print *,"0Other season”
end select
end program sample case

Z#Hmonth%:

case (1) monthM1DIBE

case default ZDOMDES

 (REBITRAAEL)

e S

I 7E

Other season

B~5 )
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Implicit none®ME K

1511

program sample_implicit ;.ﬁ-

b =2 Lj,k,m,L.nTIaESDE
i = 3£ - e =5 2.000000
write(6,* 3
write(6.*) i =

end program sample_implicit

{512

program sample_implicit _no %?‘j‘
implicit none
#JI1SSU# 2THRNICES 2.000000
real (SP) :: b =) 3
integer :I: 1
b =2
1 = 3.5
write(6,*) b _
Writeg6,*g i Implicit noneZ L\ D TCHLEE T 5E
end program sample_implicit_no

Implicit noneZEMN G BRDBEEZLI-ERGTEINDS
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program use_ implicit _none
integer :-: fresh _meat
flesh_meat = 100 ! yen BEEZHKALIZ(DHY)
print *, "today"s price = ", fresh _meat
print *, "today"s price = ", flesh _meat

end program use implicit _none

RS
today®"s price = -1073743800
today"s price = 100.0000

/
» fresh_meat|Z (U X T LIZHKTFT B) defaultfEANASTLVS

+ flesh_meat(d, BEEROREE(IC&Y., BRHERBEI<HoT } CHLOLEFELVE

BEELE2HYDLGNEHERES>THELTULTERD

DHVELNATREMED $H D > implicit noneZ{E5E
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program sample_stop
implicit none
write(6,*) "hello, world, 1."
write(6,*) "hello, world, 2."
stop
write(6,*) "hello, world, 3."
end program sample_stop

=17

hello, world, 1.
hello, world, 2.

a’ni'

« Stopl=&bY., TASSLOMNIRA
s TINVT EERIGETER
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program sample_semicolon

implicit none
integer :: a =1
integer -: b = 2

end program sample_semicolon

=17

N B

EEr—X DB

tmp = a; a = b; b = tmp

call subl ; call cpu_time(tl) TR EEXEZA(
call sub2 ; call cpu_time(t2) (HETTCEHED)

atbDRIE(EDPTET O LD

DAIZENTHL

THEE

PIERZE—TTIFEES




