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o FRATAETEMIZ Fortran /NI
AR—ILESNTWLETHV?
AL, FTOXIIFToTHELELD.
S gfortran
e AR —IILEINTUWEITNIE, BEAR
f—JLLTLT=&0.
- Bz,

S sudo apt-get install gfortran
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« PWFELRITA4R%ZE-T, FTOLSHETATS
Ls% hello.f90 ELVO T 74 )L TIERLL &o.

program hello
| Hello world
implicit none

write( 6, * ) 'Hello world'

end program hello
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o« OINAJLLEKD.
S gfortran hello.f90
o« E{TLLD.
S ./a.out
e I&H, TOIIIZTAHLET, ET771MILE T
IEET HENTES.
S gfortran —o hello hello.fo90
S ./hello
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program variablesl

implicit none

number =3

value =5

write( 6, * ) number, value, number * value
end program variablesl1
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e variables1.fo0 ZZ B L TEITL L.

program variablesl

implicit none

integer :: number

real(4) :: value

number =3

value =5

write( 6, * ) number, value, number * value
end program variables1




Z 3 (3)

. Iif)rtran Tl ZHIEELTHLFERTHAICENEE
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— “implicit none” EELZET, EEMNWEIZLHE-TER.
* Fortran TEZAHZLE

— B (integer)

— H/EREEEH (real(4), float / real(8), double)

— X ZF (character)

— AR (logical)

— 252X (complex(4), complex(8))
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e variables1.fo0 ZZ B L TEITL L.

program variables1
implicit none
integer :: number
real(4) :: valued
real(8) :: value8
character(20) :: line

number = 3
valued4 =5
value8 =5

line = “test program”
write( 6, * ) number, value4, value8
write( 6, * ) line

end program variablesl
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e TOMRABD variables2.f90 Z4Epk L TEITL
£9.

program variables2
implicit none
integer :: numl, num?2
real(4) :: val41, val42
real(8) :: val81, val82

numl =3
num2 =15
val4l =3.0
val42 =5.0
val81 = 3.0d0
val82 = 5.0d0

write( 6, * ) num1, num2, num1/num?2

write( 6, * ) val41, val42, val41/val42

write( 6, * ) val81, val82, val81/val82
end program variables2
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e TONAD i0l.f90 Z1ERLTEITLLD.

program iol
implicit none
integer :: number
write( 6, * ) “Input a number:”
read( 5, * ) number
write( 6, * ) number
end program iol
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e TONAD i02.f90 Z1ERLTEITLLD.

program io2
implicit none
integer :: number
write( 6, * ) “Input a number:”
read( 5, * ) number
open( 50, file="output.txt’, status=‘unknown’ )
write( 50, * ) number
close( 50 )
end program io2
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« ElFELT, TORBDT—EI714L,
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e TONAD i03.f90 Z1ERLTEITLLD.

program io3
implicit none
integer :: number
open( 50, file=‘input.data’, status=‘unknown’ )
read( 50, * ) number
write( 6, * ) number
read( 50, * ) number
write( 6, * ) number
read( 50, * ) number
write( 6, * ) number
close( 50 )

end program io3
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e TOHNBD calc.fo0 Z1ERLL TETLLD.

program calc
implicit none
real(8), parameter :: pi =3.141592d0
write( 6, * ) sin( 0.0d0 ), sin(pi/2.0d0)
write( 6, * ) 2**5, 2**0.5, int( 2.5)
write( 6, * ) sqrt( 2.0 ), exp( 2.0), &

log( 100.0 ), log10( 100.0)

write( 6, * ) mod( 10, 3 )

end program calc
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program calc2
implicit none
real(8), parameter :: pi = 3.141592d0
real(8) :: radius
radius = 2.0d0
write( 6, * ) 2.0d0 * pi * radius
end program calc2




iR



S8 (1)

e TOHNBED ifelse.fo0 Z{ERLL TEITLED.

program ifelse
implicit none
real(8) :: value
write( 6, * ) “Input a number:”
read( 5, * ) value
if (value <-10.0d0 ) then
write( 6, * ) “Less than -10”
else if ( value < 0.0d0 ) then
write( 6, * ) “Larger than -10 and less than 0”
else
write( 6, * ) “Positive”
end if
end program ifelse
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« FHNIKTHEZLHEES

—AEBMELLY A == (A.eq.B)
— A EBMAFLLALY A /=B (A.ne.B)
— AlEB KYXELY A>B (A .gt.B)
—AlEXBLE A>=B (A .ge.B)
— Al B KUY/ A<B (A.lt.B)
—AIEXBLUTF A<=B (A.le.B)
—AIEZBLUT, ™MD CIEDKYKRELY
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—AlEXBELR, FzIXAIXDLE
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e TORBD loop.foo Z{ERLL TEITL L.

program loop
implicit none
Integer :: |
doi=1,5
write( 6, * ) i
end do
end program loop
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* loop.fO0 ZZ B L TEITLELD.

program loop
implicit none
Integer :: |
doi=1,50, 10
write( 6, * ) i
end do
end program loop
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¢ loop.f90 ZZBELTEITLLD.

program loop
implicit none
Integer :: i
doi=1,50, 10
if (i>20) then
exit
end if
write( 6, * ) i
end do
write( 6, * ) ‘finish’
end program loop
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o [FRHTHETEHEIZ gnuplot A RA—)JLE
NTULETH?
—BIZIE, FTOEIIFT>THELELD.

S gnuplot

e fUAM—ILENTLWEITAIE BEAX
r—JLLTLIE&E0.
— Iz,

S sudo apt-get install gnuplot-x11




J57%WNTHELD (0-2)

gnuplot DEEILF-6TD LI To>THELELD.
gnuplot> plot sin(x)

J27D 040 NT=5 L.

WINZTNIEFRDAHETYT.

— gnuplot DB A AR—JILESNTULVET HYV?

e debian TIZ, gnuplot 7\ — TIXEL, gnuplot-x11 7 \wir—2
MNIHLETY.

— Xming EEZFTA VAP —ILTEHENHLHTLELD
(Wlndows DizHE).

— TeraTerm ILE MBI E—RT7 R T BHEE(T,
XForwarding BEBEE B NI DHENH D TLLS.

gnuplot & T I AHIZIXTDLIIZLFET.
gnuplot> quit
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—kLT,

https://itpass.scitec.kobe-u.ac.jp/seminar/
lecture/fy2016/160916/pub/wangara.tgz

— ZDIT7AILIZIE, Wangara TDIER

BEATH

LN REEEAD T TNRESN TS

— Bz,

S wget http://itpass.scitec.... (_£@ URL)

S tar xvf wangara.tgz

S Ilv wangara/Data_Augl7LT12H.data
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JUA—KLTT 32D T 377N THE

« X
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S gnuplot

gnuplot> plot “wangara/Data_Augl7LT12H.data” w |



T 57&HEWNTHED (2)

T270 x5,y HEANBEZTHED.

gnuplot> plot “wangara/Data_Augl7LT12H.data” u 2:1 w |
« mE-FEATHEHENTHEL.
gnuplot> plot “wangara/Data_Augl7LT12H.data” u 3:2 w |

y Bl D [A] = L& B

ERATHID.

gnuplot> set yrange [102000:90000]
gnuplot> plot “wangara/Data_Augl7LT12H.data” u 3:2 w |



7S57%HWNTHED (3)

a4 Z5712L&D.
gnuplot> plot “wangara/Data_Augl7LT12H.data” u3:2wp

« MERZEMATED.

gnuplot> plot “wangara/Data_Augl7LT12H.data” u 3:2 w Ip

o vERZFXIENEHICLTH LD
— CDEEIZIEHFEYERKRIELL LA,

gnuplot> set logscale y
gnuplot> plot “wangara/Data_Augl7LT12H.data” u3:2 wlp
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o xHlH vyEHDRFZTETD.

gnuplot> set xlabel “Temperature (K)”
gnuplot> set ylabel “Pressure (Pa)”
gnuplot> plot “wangara/Data_Augl7LT12H.data” u 3:2 w p

¢« ZAXDIRE—DOD

y

IZHa .

gnuplot> plot “wangara/Data_Augl7LT12H.data” u 3:2 w Ip,
“wangara/Data_Augl7LT15H.data” u 3:2 w lp
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s FET7AILICHALELD.

gnuplot> set term png
gnuplot> set output “gnuplot.png”
gnuplot> plot “wangara/Data_Augl7LT12H.data” u3:2wp

e HAL=png Z7AILITTDEOIZRRTES.
S eog gnuplot.png

o {hIZH, TDKI%: terminal ZFEARS ("png” DERS).
gif, postscript, pdfcairo, ...

o TNFNIZEHE T output FIETEIT H_L.
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« TORAD plot.gp Z1EA.

set logscale y

set xlabel “Temperature (K)”
set ylabel “Pressure (Pa)”
set yrange [102000:90000]

plot “wangara/Data_Augl7LT12H.data” u 3:2 w Ip,
“wangara/Data_Augl7LT15H.data” u3:2 wlp

e _NZ{FE-HT gnuplot TEIZFIED.

S gnuplot

gnuplot> load”plot.gp”
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e gnuplot M help Z;FALELD.
—BIZIE, plot DA T2 aViGEERRTLNES.
gnuplot> ? plot

— ELIZHITT, plot ITD(F5 with ITDWTIRART-
LNEE.

Subtopic of plot: with
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o TORAZED array.fo0 ZEML TEITLLELD.

program array

implicit none

real(8) :: arr(3)

arr(1) = 2.0d0

arr(2) =15.0d0

arr(3) = 25.0d0

write( 6, * ) arr(1) * arr(2) + arr(3)
end program array
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e array.fO0 ZEZ B L TEITLELD.

program array
implicit none
integer, parameter :: nx =3
real(8) :: arr(nx)

integer :: i
doi=1, nx
arr(i)=i* 10
end do
doi=1, nx
write( 6, * )i, arr(i)
end do

end program array
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e array.fO0 ZEZ B L TEITLELD.

program array
implicit none
integer, parameter::nx=2,ny =3
real(8) :: arr(nx, ny)

integer :: 1, |
doj=1, ny doj=1, ny
doi=1, nx doi=1, nx
arr(i,j)=i +j* 10 write( 6, * )i, j, arr(i,j)
end do end do
end do end do
end program array

Alz#K
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e array.fO0 ZEZ B L TEITLELD.

program array
implicit none
integer, parameter ::nx=2, ny =3
real(8) :: arr(nx, ny)

integer :: 1, j
doj=1, ny

doi=1, nx

arr(i,j)=i +j* 10 doj=1 ny

end do write( 6, *)j, (arr(i,j), i = 1, nx)

end do ) AL T= 5
end do
end program array

AlzHE<
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e« TORAD atm.fo0 Z{ERLL

— Wangara Q&8 7 —42%{#)

TETLED.

19 DEITEE.

program atm
implicit none
integer, parameter :: nz = 31
real(8) :: height(nz), temp(nz), press(nz)
integer :: k

read(50, *)
dok=1, nz
read(50, *) height(k), press(k), temp(k)
end do
close(50)
dok=1, nz
write(6, *) temp(k), height(k)
end do
end program atm

open(50, file=‘wangara/Data_Augl7LT12H.data’, status=‘unknown’)
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e FIZIXZDEIIZIEBHT=AD (sum.f90).

program summation

implicit none sum=20
integer :: | doi=1, 20
integer :: sum sum =sum + i
sum=0 end do
doi=1, 10 write( 6, * ) sum

sum =sum + i sum=0
end do doi=1, 30
write( 6, * ) sum SUM = sum + i

end do
I write( 6, * ) sum |
end program summation
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¢ TOFIITEELTEITLED.

program summation
implicit none
integer :: sum
call calcsum(10,sum)
write( 6, * ) sum
call calcsum(20,sum)
write( 6, * ) sum
call calcsum(30,sum)
write( 6, * ) sum

end program summation

Blz#:K

subroutine calcsum(n,sum)
implicit none
integer, intent(in) :: n
integer, intent(out) :: sum
integer :: |
sum=0
doi=1,n
sum =sum + |
end do
end subroutine calcsum
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« YITIW—FZRIT7AILIZLES.

EEOTaTSLITRI7ZAILIZIER

sum.f90 sum_sub.fo0

program summation subroutine calcsum(n,sum)

implicit none implicit none

integer :: sum integer, intent(in) :: n

call calcsum(10,sum) integer, intent(out) :: sum

write( 6, * ) sum integer :: i

call calcsum(20,sum) sum=20

write( 6, * ) sum doi=1,n

call calcsum(30,sum) SUM = sum + i

write( 6, * ) sum end do
end program summation end subroutine calcsum
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o BHHDIFAINIZHEILI-TOYSLIETTOLSIZLTT
ORI B cEsS.

S gfortran sum.f90 sum_sub.f90
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o HIJIL—FFBEMIZLELD.

EAEDOTOYSLITRI7AIVIZHER

sum2.f90 sum2_func.f90

program summation2 function calcsum(n) result(sum)

implicit none implicit none

integer :: sum integer, intent(in) :: n

integer :: calcsum ‘;‘Ii‘sj integer :: sum

sum = calcsum(10) integer :: i

write( 6, * ) sum sum=20

sum = calcsum(20) doi=1,n

write( 6, * ) sum SUM = sum + i

sum = calcsum(30) end do

write( 6, * ) sum end function calcsum
end program summation?2
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sum3.f90

sum3_func.f90

program summation3
implicit none
integer, parameter :: nn =10
real(8) :: array(nn)
integer :: |
real(8) :: calcsum ‘ =
doi=1, nn
array(i) =2 *i
end do
write( 6, * ) calcsum(nn, array)
end program summation3

function calcsum(nn, array) result(sum)
implicit none
integer, intent(in) :: nn
real(8), intent(in) :: array(nn)
real(8) :: sum
integer :: i
sum=20
doi=1,nn
sum = sum + array(i)
end do
end function calcsum

BIIIN—F U THRFRICERINZESIMICEZDHIENTES.
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https://itpass.scitec.kobe-u.ac.jp/seminar/
lecture/fy2016/160916/pub/kobe_temp.data
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— D74 wget TAOAO—FTEHERLN.
S wget http://itpass.scitec.... (_LEEE2® URL)
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call random_number(x)

H D 10000 ﬂEO)
call random_number(y)
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NI HEBR=IETE

t
t: [Z1& random seed
DQERWTL&D.



fEE [oed 7-4

4. KDTATSLTHAGIREILESU5 L
BRDOIL, [ FRNMCDEREN 1 LUTOR
DENEZKRHDHTAYT S LZE/EYIRSL.

5. VR LIERDHICKHLT, LEDEIEHE
DEIIZEALT DD AT,




= =g
L =

o KA(F, format ZfEERLELNEULMTENE DAL

o RHIL, module ZEEERLIGZNEWMTFELNKD
7.

o RHIL, allocate ZEEERL7ZLNELMTZELNED
7.

o 2&% (j:, gnuplot T?Z}—Qﬂyo)ﬁif%ﬁg
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