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program progl subroutine subl

call subl

end program progl end subroutine subl
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B 7 IV—F % subroutine X & end subroutine M DJIZHE

subroutine Y 2JJ)L—F £ | subroutineX
implicit none
real a, b
Integer |

end subroutine #J)L—F 2% | end subroutineX

* /=72, T—AAZ(FTELDI=OHIC, subroutineXIZiE
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subroutine 4 J)L—F 4
implicit none
real a,b
Integer |

end subroutine " JJIL—F 4
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subroutine Y J)L—F >4 (5%, 51842, .. .)
implicit none
real a,b
Integer |

end subroutine " JJIL—F £
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program answer3a

implicit none

real x, vy

x = 0.1; yv = 200

call arithmetic(1.0, 2.0)

call arithmetic(x, y)

call arithmetic(2*x+1, x+y)
end program answer3a

subroutine arithmetic(x, V)
implicit none
real x, y

print *, ' + - * / ="', x+y, x-y, X*y, xX/y
end subroutine arithmetic
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call X TCEHEDOETE=EE, YIIL—FrDs|#E&E LT, T, T,
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program stest]
implicit none
real X,y
X = 5.0
y = 100.0
call subr(x,y, 10) | S IJI—FOREUHL
print * X,y

end program stestl

subroutine subr (x,y, n)
implicit none
real x,y
Integer n
X = n
y = y*X
end subroutine subr
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! program stestl = = |
| implicit none LT subroutine subr(x,y,n) :
: real X,y D implicit none !
: X = 5.0 Yy ' m o real x,y :
. v = 100.0 ; no integer n :
! call subr(x,y,10) . = S * X =n !
! print *,x,y —— v o= y*X :
; end program stestl * ! : end subroutine subr !
l ) ' ;

* UL —FVDEPTEITZERTULEWVWEEIX, returnX=E<
* UTJ)IL—FVDPT stop XZzFEITITDE, JOTSLHDKRTITD

return | returnX
stop | stopXX
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program stestl
call subr(x,y, 10)

end'b}ogram stest1
subroutine subr (x,y, n)

end subroutine subr

subroutine subr (x,y, n)

end subroutine subr

program stestl

call subr(x,y, 10)

end-b}ogram stest]
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program progl subroutine sub2 (x, n)

call sub2(xl1,65)

end program progl end subroutine subZ2
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program stestl
implicit none
real x,y
x = 10.0
y = 30.0
call subrl

end program stestl

subroutine subr

implicit none

real x,y

print * x,y | ZDxEylE, 108030TIEAR L !
end subroutine subrl
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program stest?
implicit none

real x,y
x = 10.0
y = 30.0

call subr2(x,y)
end program stest2

subroutine subr2(x,y)
implicit none
real x,y
print *, X,y

end subroutine subr2
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LMF78 0
call subr2(10, 30)

| T Dcal I XIZT HEHAFFAEY OFBRIZITGE 570!
| call subr2(10.0,30.0) EEMNE(THIXAE SR
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program answer3b
implicit none
real x, y
x = 10; vy = 50

print *, ' x, y (before) = ', x, vy
call swap(x, Y)
print *, ' x, y (after) =", x, vy

end program answer3b

subroutine swap(a, b)
implicit none
real a, b, c

C = a
a =>
b = c

end subroutine swap
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program answer3b
implicit none
real x, vy
call swap(x, x+y) | CQcallXlgZTo7— (FMAICIFRKATETALLY)
call swap(20.0,y) | Zeal IXETS5— (BHICIFHRATELLY)
end program answerd3b

subroutine swap(a, b)
implicit none
real a, b, ¢
C
a
b

end sab
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outine swap 18
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v fiddl4 a DEHIZE- T, call sub(a) EFFUHLIzE X

subroutine XD 5N —ERE L TESINTWS L ZIZiT,
K] a OHEEZBESTYH I —F 8T 5

subroutine sub (x)
implicit none
real x | B—Z#HE
x = 10.0

end subroutine sub

iy

Y7 W—F U MTRHE L THWRTNUE, 5l8zdE LTEST 5

subroutine sub (x)
implicit none
real x(10) | EEHEE
|nteger |
doi1 =1, 10

x(i) = i
enddo
end subroutine sub
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program answer3cC
implicit none
real a(1l0), b(10), pab
integer 1, n
n =10

do 1 =1, n
a(i) = 1
b(i) = n-1
enddo
call inprod(a, b, n, pab)
print *, ' A.B = ', pab

end program answer3cC

subroutine inprod(x, y, n, p)
implicit none
real x(10), y(10), p
integer n, 1
p =0
do 1 =
p=
enddo
end subroutine inprod
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l, n
p + X(1)*y(1)
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subroutine inprod(x, y, n, p)
implicit none

integer n, 1i
p =20
do 1 =1, n
P =p + x(1)*y(1)
enddo
end subroutine inprod

real x(n), y(n), p ! nHV S| D TEERSH O] BE

* 2 RTTU EDBECHITEHOIREE
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callXhM5R(FER>TWLWBD(E #HE, TIFE< ZE) | *EUsEE
"KL, THB 2 bl 101: a (1)
_ . . (2)
Q IBHEIIDHSICE, ZTOREF RLREST [0 -
RoTWBEFTHD, HOERIE, ZDEE Y Y
THbZﬁ\Béﬂifx:E U @1&%%5&@1\1\5 105 a(s)
. : (6)
Q &oT1RABMIIDBEE, EEMn FATHRN | ——1—
(* ZF>T a*) DESICEET B2 EHTEE) 5 1 =@
Q@ TEREIETEULENIE TFTREEZLTIIKICER

(mm

BWEIIBT DZUEDENLDDTER !

Q@ 2RTLEDESITIE, BIEBERDLENDOHS
BWEWITBWLWDT, BSEINERETHS

23



BAESIMICT B & EDIER FHORLR

Q@ HIZIE, YTIL—F sub D3 |¥%E, BEBI % subroutine sub(x, n)
F>TEDELSICESE LRSS %%Z% implicit none
real x(n)
HLU, J=JLIO7O0>AT integer n
real a(10)

EEE U7zBgdZzcall X D3I HESHE,

call sub(a,10) & call sub(a(1),10)
(&, EUERIKRICIZS
/=

call sub(a(3),8) l a@B@) MR F— 9 5H5DT, BERHUT 8
EEFIE, a@)MEBERDEINERIRITDT, aB)EX(1)HMIHT B
HU, FRZIBELT,

real ac(0:10)
EFE UzleH %z call XDs|HIC(ETEIHZE,

call sub(ac, 11) l ac(0) M 5ac (10) ETHD T, BERHI 11
EEFIE, ac(O)HEHIDEBEERLD T, ac(0)Ex(1)HXFHT B
WY T W—F T, real x(0:n) EESITHIX, ac(0) &x(0) XTS5 04
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program answer3d
implicit none
real a(5,5), b(5,5), c(5,5)
1nteger i, J, n
n=

do J

enddo _
call matrix sum(a, b, n, c)
do 1 =1, n
print *, 1, (c(1,3), J=1, n)
enddo
end program answer3d
subroutine matrix sum(x, y, n, 2z)
implicit none
real x(n,n), y(n,n), z(n,n)
integer n, 1, J
do J =1, n
doi1=1, n o
Zél,J) = X(1,3J) + y(1,37)
enddo

enddo _ _
end subroutine matrix sum

pAE= 33 5T/ Vi B IV e
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program progl function func (x, y)

z = func (x1, y1)

end program progl end function func

AA70O7 5 FE&EIT 075 A
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function square (x) | functionX
implicit none
real square, X | BB LEEIBHOETE
square = X*x | BRAICIEZRXAT S
end function square | end functionX
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program answer
implicit no

BHREIT70I35 L

3-E RITKMILOR=ZTEI DHEH DFEFEEH

3e
ne

real a(1l0), b(10), sum, length
integer 1, 1imax
imax = 10
do 1 = 1, imax
a(i) = 2.5*%1 + 0.5
b(i) = 1.25*1 - 10
enddo
sum = length(a, imax) + length(b, imax)
print *, Length(a)+Length(b) = ', sum

end program an

function lengt
implicit no
real length
integer n,

xl =0

do 1 =1, n
x]l = x1

enddo

length = s
end function 1

swer3e

h(x, n)

ne

; X(n), x1
1

+ ox(i)**2

grt(x1l)

ength

W HBEXHDRA bk
% BHEMNATIACYTOTSATIE, BRORERSETS
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function square(x) result(y) ! result@ {0
implicit none

real x,y | BB TIELC, resultB) THREL-ZEREZERES
y = X*X | resultA) THEE LEZEHICEBEZRAT S
end function square
DEOCELZENTED

FRATEEEE BB 2RSS URITNERSBVDEEIU

program ftestl
implicit none
real x,y,square | EAYTAEREZTEE
X = 5.2
y = 3. 0kxsquare (x+1.0) + 50.5
print %, x,vy
end program ftestl

ERG

j[[[
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module mod1

real xax, yax

end podule mod
=Ja2—)b

xax = 10 7

call subl

end program progl

AA>T70O05 1

subroutine subl

yax = xax**2

end subroutine subl

HJIV—F
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end module T a1—J)L4
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module global

real xaxis, yaxis

use ELa1—JLA end module global

program stest4 3
use global | implicitk YRITuseE &

implicit none

xaxis = 5.0

yaxis = 100.0

call subr4

print *, xaxis, yaxis

end program stest4

subroutine subr4 _
use global | implicitk YRITuseEE

implicit none
print * xaxis, yaxis
yaxis = 25.0

end subroutine subr4

| TV a—)LIEETIZZEL

Q@ JO0—-/NILZ#HEFIBRITBIL—F VAT, useXZ=FE>TEY 21—l

DOHREEEI D

Q@ (T useXTEELRINIE, F0D3

IWEHIIFEZGW (RIUBETZ

—HILES ULTH]

EYa1—J)LTESsncoa0-—N

SUL\AY, BI42)

Q@ useX(Fimplicit nonek D HaTICEL
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1 module global \
| |
: T —Z TR, :
| |
L | xaxis 5.0 :
| |
| vaxis 25.0 :
|\\ ’,l
O e e \4‘ D o T y
; A= N TN H7)—F > :
1 O AN — S I' z Z \\I O R J— ~ 1
[ Foos s Amom N | TorsLEsE ;
4 | \\
: program stest4 7 ! | “. | subroutine subr4 :
.7 I N
: use global ==eecccc---~ ! . ~- use global :
| ] ' '
: implicit none | ! implicit none :
| . ' '
, xaxis = 5.0 | ' print *,xaxis,yaxis :
I ]
: yaxis = 100.0 ! - yaxis = 25.0 :
| '
: call subr4 ! - end subroutine subr4 :
|
: print *,xaxis,yaxis ; l :
I 1 ]
| end program stest4 ! S e .
|
'\ ;

——————————————————————————————
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module matrix
real amat(5,5),
integer nmax

end module matrix

— VL FE =K

bmat(5,5), cmat(5,5)

P-1
program answer3f
implicit none
call initialize
call matrix plus
call output
end program answer3f

subroutine initialize
use matrix
implicit none
integer i, J

nmax = 5
do j = 1, nmax
do i = 1, nmax
amat(i,]J) = 1*]
bmat(i,]j) = 2*1i-3j

"R I JIDHRA ¥ bx

—

ol

R D o

20—N\IV3EN
Le B TIL—F Y DRSS
enddo

enddo
end subroutine initialize

subroutine matrix plus
use matrix
implicit none
integer 1, J
do j = 1, nmax
do i = 1, nmax
cmat(i,]) =
enddo
enddo
end subroutine matrix plus

P-2

amat(i,j) + bmat(i,J)

subroutine output
use matrix
implicit none
integer i, J

do 1 = 1, nmax
print *, i, (cmat(i,j), J=1,nmax)
enddo

end subroutine output

KFEDT —YDEHEDHATHEBEINTUVIBEICEITO0—)LEHZES DHILER
XAYVFOTSAEFEYITIN—FVOI-IEFICTREXYTFIRANULPTL)
B3 L—y3aySO0SLZBRTDEEICERTD
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92570 /LEHEDNDIBRNWEEE, EEZREITDIIEHTED

use Ea—JL4A, only | 1, TH2, . . .

BIZ (L, xaxsis&yaxsishhEESNTWBEY1—-ILZEZXD

module global

end module global

real xaxis, yaxis

Z D+

=Y 1 —)lglobalZz{E5 & ECRHEIRDH yaxsis DAHDIZEIC(E,

use global, only : yaxsis

S

Xaxs|

F(X, vyaxsisDMHMEZ S
siEfEZZWVWL, BIOO—AIZEHEULTESLTHHEIRDARL

38



RILREYAN—T A TV RV Y —HBS

I~

=8

5

O

Fortran AFS

39



o
?‘ﬂ%j"
Fortran(C (BRI EZANXLEITIEHND XTI
Q BRRTF—HYADBEE HBESHEREESHTHERT RS
WELHDET |

Q X =FF|DANIE
Q fiLyEtE e
Q v MRIERBNOELERS HELE
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X T [...] FEBEOEEE VWS BHERTE>TWLWDRIEIFTLERDT,
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S X

=& Z I,
Integer :: Imax=10, jmax=100
real :: xx=1.0, yy=2.0

DXDICESLRAKICHBEBRALTELSE, ZOETTOT LD BT S
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) BESEXICHIBMBRADER

Q IERSENXTOHBERARZRNO 1 QEIFTHS
Q EINDPTLEEULIESEBELDENED

& ZIE, ROBITIEHI)IL—FY subr1Za—ILT B3 ¢EIZHANREL B

program stest]
implicit none

call subrl
call subrl
call subrl

end program stestl

subroutine subr
implicit none
Integer :: n =1
print *, n | O—J)L9 B n [XEINT S
n=n+1
end subroutine subrl

* 9L, EEXTORAIL, TOUSALRBEDILBEF
CCTC UJII—FroO—hIZHITEIMRFSNTLWDSC EI(ITEB |
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—BXEVUEEEBEXEY B8

Q@ (I YIIL—FYRTESULEEREYIIL—FURTHER
MR BEEIRFNERSEN - —8XEUES

lcEZL, ROTOTSLZEZTHKD
program stest?
implicit none
call subr2(1)

call subr2(2)
end program stest2

._°/ /

4 )

subroutine subr2(n)
implicit none
Integer n
real x,y
if (n==2) print % x, vy | COHEBDEIFARTE
x = 10.0
y = 100.0
end subroutine subr?2

CDHE, 2BIBOI—)LTIOE100MEH=ND E WLWSIREE(TARL !
Yo BIMARALTHBLE, HELEZW — BEXEY b
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Y7ZN09d D EBEXEVICHED

Q MERAULVWTRAEXEVUBEICAABIEAICIE, saveBHE[ITS

integer, save . T, T2, ...

* COZRBICRALLER, vTIL—FURTROLRESND

FTFEDTOT AL,

program stest?2
implicit none
call subr2(1)

call subr2(2)
end program stest2

subroutine subr2(n)
implicit none

end subroutine subr?

Integer n

real, save .. X,y | savelg % & {0

if (n==2) print %, x,vy | OB AEIF10.0£100.0
x = 10.0

y = 100.0

DKXSICEEITNIL, BAFED DIFERICED
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= 3B. parameter Z#{

Q BHIEEE "% TEBEZTIEELAEINERSKLD, N,
JO0SADBBEICXEYEZEBRUBREIFNERS KRV ZHTH S

Q MHDHNIEZ D EEBELNEEITHD

HaE

& ZIL,
real a(100), b (100) | 100HY 2B FR
Integer |
do i1 =1, 100 | 100HN A PR
a(i) = ix*]
b(i) = a(i)*x2
enddo

100Z2ZE LW EEIX, 3HFMEEINRE |
parameter@&EZ N0 LUicparameterZ#={EZ (L, B TEET=ED

integer, parameter :: imax=100 | EIEEIFZ CF=IFTEL
real a(imax),b (imax) | imax TEENTZES
Integer |
do I =1, Imax

a(i) = ix*i

b(i) = a(i)*x2
enddo
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parameter ZHIE SRR DTC

Q@ parameterZH&E{E-T, BIJODparameter %‘ﬁ%’: L/T:D,

TRRIEEVCHER ZE>/cIEE D OJRE
=& Z (3,

real a(imax-1),b(0:imax*2), c(-imax2:imax2)

Integer, parameter :: imax=100, 1max2=imax**2

(F, ATDTOTSLAEFMTHD

real a(99),b(0:200), ¢ (-10000:10000)

Integer, parameter :: imax=100, 1max2=10000

Y 7272, parameterZ#(E, D V/INAIUFICEBEBEZHFICEESIRAT
WBLE(FEDT, EITXTEERIT DI EIFTERL

fcEZIE, ROKXSICELEDVIMILIS—ICTRB
Integer, parameter :: imax=100
imax = 5 l ZhixTo5—
BRERS, TJOJSLNCIERODESICENVEZ ECRDIHS
Integer, parameter :: 1max=100
100 = 5 | CDT7RTSLEEN-CEIZHELDT i
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parameter &= ;EFAAUL KL D

Q@ parameterZ¥ZEY 21— )LTHEINE, EVLWIOTSATE

module global param
Integer, parameter :: Imax=300, jmax=200
end module global param

module mod_array
use global param EFa1—I)LATHuseEE AlHE
real abc (imax, jmax), cd (jmax*2-1) | S O0—/\)LE2H|ES

end module mod_array

program mtest]
use mod_array
implicit none
integer km(imax) | O—AIJLEHITEE

use global paramlIF=E

(mm

Q MEBEHLREEZBRELTE<DOHEF (CODATA 2018#E1E1E)

module physical constants
real, parameter :: clight =299792458. 0, hplanck=6. 6260/015e-34
real, parameter :: echarge=1.602176634e-19, Kkboltz =1.380649e-23
real, parameter :: emass =9.109383/015e-31, pmass =1.67262192369e-2]
end module physical constants
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3C. BeHDENBIE O (7
B M SRR IS Ul A B ) SRR RS 5 2 &

Q FortranTOFNEID [ (FICIEZ2 DDAENLDH D

BT ZED 1 : I BTES T 5
R,

subroutine memory1 (a, m)
implicit none 3
real a(m),b(m) | Bl m ZFE->TA—HIILEINZEET S
Integer m, |
do i =1 m
b(i) = 2.5%| — 3
a(i) = b(i)*x3
enddo
end subroutine memory]

EELZENTES

* COYTIL—F VT, a(m)lIEESHS

* b(M)EZ DT T)IL—FVRARTEIDMIFShic XEL B

* HEDKETLUAXZEDMFDE, ITS5—ICRBZEHHD

[~
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%> TH < EERILIES

U BeA DENBIE D 1~ (F
WE Y T ZD 2 : allocatable® 5 Zallocate X

Q 3IMCKBIBVEOMFIX, HIIN—FTUHBZAEL
Q X4 YFOUSATESEINPSIO—/NLEFIZZDFIFT=nEETIE,
allocatable 85 & allocateXz{E>T, KDBARBIICE|IDFT(FSB

AV TFFE o1
D (FBDFEDESE, allocatableEEZ={FIFTESEIT D

real, allocatable :: ab(:),z2(:, ) | ab [ 1X&kiEesdl, z2 [& 2 RITERS
integer, allocatable :: km1(:, :, ) | kml & 3 XITERS
* FODR, BIBRBUIAELD, RITEEDSROSNELDT,
Y DM THEELTH<

HYFMTFFIE o2
MBI U T allocateX TEID (7 ZEITI D

allocate ( ab(100), z2(0:m,-m:m), kml(k-1,2%k,5) ) | WimdDH > Z(LrZE !

* CDEKSIC, BEPEAZE>TEDRIFTBDZ EHOEE
* HUBEE(CEAFR/R< 1 @D allocate X TEEDEIIAZZE| DT (F 5N
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2l O {5 (FBCH DN & TESR
allocatable® = &allocate XIZ X 2 E Y T E
* X170 ATHOEE
* £V 21— )LDEesHallocatableEEHNTED
* NEBICHUTXEUZENT D EMNTES

YT X 'Y #HEOMRK : deallocate X
deal locate ( ab, kml ) | MimDH > Z IThZE !

% deallocateXX TIIEHIR D HECiNT B
* HUBE (CRFR < 1 X TEMDOBH Z B TE S

HYHIFENTWEINE S DO : allocated IS GRIERY)

fce ZIE, Be5l a AEIDIFeNTULWRWEEZDAEIDFIFLWE =,
IT (.not.allocated(a)) allocate ( a(n) )

DESICEL CENTED GREBET F 25 (Hix2B=R)

(mm
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HS(ELUUTOLDICESHBASND

program answer2c alloc
implicit none
real, allocatable :: a(:)
real sum
integer 1, 1imax
imax = 30
allocate ( a(imax) )
a(l) = 1; a(2) =1

do 1 = 3, 1max
a(i) = a(i-1) + a(i-2)
enddo
sum = 0
do 1 = 1, imax
sum = sum + a(1l)
enddo
deallocate ( a )
print *,' Average = ', sum/imax

end program answer2c alloc

WiBERDERA bk

Y ZDTOTSLRS, REBNICE imax BALW D THEMETAE

* TOUSAMERTINEXEVIEBREINDZDT, 2OTOTSA
Tl& deallcate XHVEL THRIREF R LN -
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