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ROT I SEITAE I 26 DR AT 14k 1135 3k % Fortran JRRIRLA. SR HIN
A Fortran FEANZIB4 03, X Fortran IR, v GEYR T & il L VRIS XS
[F AT AL T B

2¢ Fortran FJEMiE, ZIHn g W FORTRAN 77 HaaUHE, SR EREA —
T AP O7 VT AT BE AR, s WL 2 A TN B sCESk AT BE N 1. Eedn
PR m1 M om2, AAEWYEE, £ nl = 3.0,m2 = 2.0, RFHIR
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BFEA YRR ][R 2240 i o2 A4, (R S2BR EIAR Fortran #2730 2 7E
M 7738 ik e N IRR I R AR, Lo, BEEAEREY — iR L implicit
none, Z8H T-N FaHLI, DURE G 25 P RROTH B, /<4 77 Ll 25 [R] 2241195
Pr & PO ARE Y, 72 S PR BRE P BT TR IR A A4 B 4.

MR, ZIME[FE A AT X eyt AR P AR . ZIT TR,
G3 X e gt AR 7 BE AL A A AT TN R P A B (s A i R 5035 48 2 BE AR,
XA DL E AL €. SR 18] B X 4 ff, R AT e S B F #4100 48 “Fortran &t
IR AYTEBN, A, T2 E5eiRt & E Fortran Jwikas, HHEAITLT.
FsL, UAMIAZ Fortran, ST A MR ZIM. DIIRIALS, R 2%y —1uk
N, Fortran /2. 258, —MRIGOL T HEA L Python #Fff.

XL B AE T B PR R SCE T R FH 3 230 Fortran AHSGHTR,
L[R2 IR L 58X A 2B 1D 5 BB TR AR HB BT Fortran!
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Fortran J&—1 )i $E AR, AL B MIBLRGREE .
Fortran ML 1A

o Fortran & —FAXTE/NRTE S, 2 N UFH S T2 S FIfE . 2R
B FRBRZEHFMEARIZE, S B EE TR — R .
LB IX FUR SR B ST 5 IR 1Mk T H R Gi o Ionr, SRR
PERIESRE M. 913 Fortran @ IGEE TM M52, Zun4 &2 Im
AT RS R. 223 O F BRI e st 2 etk e, ER
%71 H % Modern Fortran, & ¥ H 52 Modern Fortran 7E Fortran B J7
PIZE, OEEA BEREYT 7, B CIEARRHE R 1% 2 58 44
Modern Fortran ST T2, FEA @24 .

o Fortran 15/ 8, {1544 4% 7T AE RV 2 AR AR, thilrs
I F 25 AE 6 A2 13 R ) — E 1A CAS.

o Fortran 52 “Z¥u3" 1, FCVFLARIE & [F1E 0 G FE XU R 5 A
L, BB, e g e

o Fortran & —MEERIHTHRIZE S, BABEMKRUEAERIERES, 7]
CLE CPU Z [ BT Hdmiti 5, vl LMEHAS CPU, k2N 2 ARG
A A HPC BT = 0 R 48 LIz AT JLPAH R BACRY.

XL Fortran H O M ESEN, @R RAK.

292278 GitHub F8F 7 iF4s

SKBT, #WRH S

R KA AR, TR g AR SR (WA, i R REAR
20 H LR R B .

SHETHARR WKL RZRRVNEEAT % Numpy (— MR Python ), ‘B4kK 71X
BEIITETE.



https://fortran-lang.org/
https://github.com/GasinAn/echo1

o Fortran LRHEAN TRE A (TS0 G RN TR e ify e vk, e Hgeid
S U6 P 2 19 4 12O ST VR BRIEE S S M AR AT O A,

Fortran A EH:

o HT Fortran tHHILMII s, BEACR % AFAIRE 7 B SR A L, sk b
Fortran % V5 2 4 N SRR IEVERRE, 2 22 M H kA8 X3 85 [
ZATHYL. BARIAE Fortran B C& IR %5 JJHUIEYL T, Modern
Fortran 1WA M X EEYTIH b1, HIb 2 N —Syda Bpy (t
WIERNG A 2 2K1).7

o T Fortran L ARMATHE BT, SE RIR, M H AT L% For-
tran JEGTAFA, SESWA RS, N HH g iEE S AL, Fortran
HIPANC & RAS itz s KD HRTREN A D&
out J.

o K4 Fortran A K/D, AT LA Fortran 4w 28 7 &K A2, 414 Fortran
CaAHRBITEE RN mIEES 7.0

H /7 Fortran A H S i E M, WA Fortran )i FEFEAIYEZL Fortran
R UREEH:. AT Fortran #niE Fortran 2023 HIFRUEMERE CRYIIZHE.

SRI% Fortran ¥R SCRABLINE KAMTLLE S FE AR &2 Fi@ 5] SOFA A NOVAS, B AT
% Fortran Al TR T HIM!...

TIX LT T SRR R SN, RS T, A R AT R

87F Fortran B 5 IARE /1T, R4 TIOBE HE{T, Fortran W4T C& H Matlab !

O HHl C/C++ iB4Ti#Z . Fortran t— £, Cython Lt Fortran 18— s, ANIAMATHIE 4T 8 5 HAH 2
AL, EFXRMIEESTIBITEE S Scientific Computing Languages - University of Pennsylvania.

TO SR Bl PR AT BEAT AT, [FEATEH OB & 7!

PURL - BRI SR AR KR I T A RE L, SRR R RS AR I A SRS A P9 2 1A — B,

T2 KR SORY BLAR A IE R BTG S TM e, [T = AR T ..
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https://fortran-lang.org/
https://j3-fortran.org/doc/year/24/24-007.pdf
https://iausofa.org/
https://aa.usno.navy.mil/software/novas_info
https://www.tiobe.com/tiobe-index/
https://www.sas.upenn.edu/~jesusfv/Lecture_HPC_5_Scientific_Computing_Languages.pdf
https://www.iso.org/standard/82170.html

U PEAE Ifx (+VS) Gfortran (+VS Code)
KA B A H A
S I 5 #)5.2 G 2] 780 M
TEESCHF 5% T Gfortran, 3948 | B&/T Ifx, B
H3h 2 . H
H kb4 T H
Wi R(EE | IRT Gfortran T Ifx
s ATEE | T Gfortran 18T Ifx
AR FRA | 2024.2.0, on Intel® 64, | 13.2.0, 64-posix-seh-rev1,
Build 20240602 Built by MinGW-Builds

# 2.1: Ifx (+VS) 5 Gfortran (+VS Code) [*FEL

2.1 &Ik

2.1.1 Intel® Fortran Compiler (Ifx)
Windows F 4t %47 T
1. %% Visual Studio Community 2022. Z2%EN A FE S L.
2. “TARSE 18 M C++ HISEmITA
3. %% Intel® Fortran Compiler.

4. FBIFFEHZFE AN Intel oneAPI 2023 SCAFJ<H1#) Intel oneAPI command
prompt for Intel 64 for Visual Studio 2022 A1 Intel oneAPI command

3


https://visualstudio.microsoft.com/zh-hans/thank-you-downloading-visual-studio/?sku=Community&channel=Release&version=VS2022&source=VSLandingPage&cid=2030&passive=false
https://registrationcenter-download.intel.com/akdlm/IRC_NAS/7feb5647-59dd-420d-8753-345d31e177dc/w_fortran-compiler_p_2024.2.0.424.exe

prompt for IA32 for Visual Studio 2022, fAB#iEFF “HL” — “FTIF
SCAALE”, AT AHRGX AN AR AR PG TT 2. SRR A X I AN REETT 1,
I TR, AR MUK B O Ui I IR AT (B S )
1), SRIG RN, R “aREE”) R “RE

2.1.2 GNU Fortran Compiler (Gfortran)
Windows 4t %4677 K.
1. Yii MinGW-Builds-binaries releases, &85 H ) release HEA.

2. kM posix H; 64 f7 R GLTT x86 64 ), 32 At ZGikH; 1686 f); Win
10 MDA Bk uert B, Win 10 PA R & msvert B, FEIFMEE.

3. O R4 N mingwed WSO IEBI ) BIBE MM H 3. BT FRRS I
B HN [dir].

4. fE RGBSR Path I [dir] \mingw64\bin. LA, 1SRN
%] C:\Program Files, ¥\ C:\Program Files\mingw64\bin.

5. F#k Visual Studio Code Ff4¢3%.

6. ¥THF Visual Studio Code, st 2L PUANIE T K — NI ERR, #2%
C/C++,Modern Fortran 1 Code Runner J%%%.

MR EZ%EE T Python, 2% Modern Fortran A5t H Pip? % fortls .

7. $% Ctrl4-Shift+P, SR )J51%+F “Preferences: Open Settings (JSON)”, ¥
J 4 settings.json f] JSON SCf4.

8. 1 settings.json HIIN T [HIX LLE#{E X

"code-runner.executorMap": {
"FortranFreeForm":
"cd $dir; gfortran *.fx; if($7){.\a.exel}",
"FortranFixedForm":

"cd $dir; gfortran *.fx*x; if($7?){.\a.exel}"

PUF R B3 MinGW-w64 K43 Gfortran f, HUIRA Python, tH¥FftE @ Pip (8§
Conda) K% Gfortran (8 MinGW-w64, MSYS2, ...)? FRHA%I..
24 Conda %448 Conda Wi!


https://github.com/niXman/mingw-builds-binaries/releases
https://code.visualstudio.com/sha/download?build=stable&os=win32-x64-user

},
"code-runner.runInTerminal": true,

"code-runner.saveAllFilesBeforeRun": true

RIGEE 8 W TR, IONZIS ] JSON U 1iHE. JSON SCAF B A 2
JS2Z A2 T T T 3K

{
key_1: value_1,

key_n: value_n

}

B— e key_i: value_i MIZRARFRAE—MNEAERT, L= P ANEAEXT 2 (7]
HEESEETF. Brbh, iR —JF 4G settings. json B2, NI AEH
X AT K.

{
"code-runner.executorMap": {
"FortranFreeForm":
"cd $dir; gfortran *.f*; if($7){.\a.exel}",
"FortranFixedForm":
"cd $dir; gfortran *.fx*x; if($7){.\a.exel}"
3,
"code-runner.runInTerminal": true,
"code-runner.saveAllFilesBeforeRun": true
}
MR —TFF4h settings. json HAKIXFE,
{
"editor.wordWrap": "wordWrapColumn",
"editor.wordWrapColumn": 80,
"workbench.colorTheme": "Red"
}

TUPAR N SEAELXT Ji RT RE R IXHE



"editor.wordWrap": "wordWrapColumn",
"editor.wordWrapColumn": 80,
"workbench.colorTheme": "Red",
"code-runner.executorMap": {
"FortranFreeForm":
"cd $dir; gfortran *.fx; if($7){.\a.exel}",
"FortranFixedForm":
"cd $dir; gfortran *.fx*x; if($7){.\a.exel}"
},
"code-runner.runInTerminal": true,
"code-runner.saveAllFilesBeforeRun": true

}
ERES 4 1T RJREZ I ANE SR TR ELXT .

2.2 fEHA

CLI (Command Line Interface, #7417 5t1f) Al GUI (Graphical User
Interface, FIJEH P 5 P F#REEHN, W FHEME. GUI REHSLEZHRT,
P RZFEHFHL RN, REIFHL, WRIRHZ& GUL CLI §it KKE B HE
RREATH I RAEAE, A BUE LR 1, HEREA — & 2 MR, trRe e
AN AP S0

2.2.1 {#H CLI

BATE LT EIEH CLI HEHE. H Ifx MIE2ZE T H I B A Intel
oneAPI 2023 CA4J 71 1) Intel oneAPI command prompt for Intel 64 for
Visual Studio 2022 (32 i Z4t15$]JF Intel oneAPI command prompt for
[A32 for Visual Studio 2022). H Gfortran & $THf Powershell, R PL7E HLfixi
S B e iz AR A B AR G AL “FE 2 AT, tnl Ui% Win+R, #i
A “powershell” 285 &0 “Bfi€”, 0 LAFE Visual Studio Code H, £ L [fi
“Terminal” J5 s “New Terminal”.

PATEHAZ CLI Mg fEimfs. B aiRATHREA AR RS For-
tran AR, X EESASCRFR FIEAAS A (source code file), H I JE4E 44

6



=W NN =

=W NN =

— st .£90/.for/ . f. IRJEIRATHE B FH O B AU R M RACHD SO AR AR B
XF R H AR SO (object file), XA FERRAES I (compilation), Ifx %%t
1B bR AR 4 =2 . obj, Gfortran ZwiF I HAR X E A2 0. A
PAT 7 B 2 BE AU T AT B AR SO S SR AR il — D AT AT SO (executable
file), XA FEFRAERESE (linking), Windows FR48HFEFE H (1) AT AT X5
YA .exe, Linux RGP B H BT HAT X EHR S — B2 out. | X
() 9 B R AR G PR AN B . B J AT 75 B A & W I R P AT SO T8 L, XA
W FEFRAIAT /1817 (execution), TATFH WALHATREF NI (run) F2F7.
P PEPAT AR ] 2.1 PR,

AR L PEARRSSCAE n
e ! l
BArscfF 1 e HARSCHE n
AIHAT SO
AT l
FAL i A

2.1: GFEPUT R A

DUEBATES — Ak R CLI AR BATRMEALE — 0k
RTINS SOAR SR (BRIA IS 4 RZ A “HigE SR . txt ), 4
IS4 0N main. £90 Al helloworld.f90 (JEE EIEIN/ES .txt th
YRR R main. £90. txt Al helloworld.£90.txt ).

77T main.£90, 5 N NH N A IFRAF.

program main
implicit none
call helloworld()

end program main

19T helloworld.£90, 5 A T I 1 N & FHRAT.

subroutine helloworld()
implicit none
print *, 'Hello, world!'

end subroutine helloworld



WHRSAFR I CLI HEAE.  CLI AEAE &= B — 28305, i[RI
SR LT N I AT BLUE 0 SO R R AR, X AN BR AR N LI SCA
RN HT TAE H & (current working directory). WIS 2§71 T/E H %A 2
main.f90 Fl helloworld.f90 F7EM AN, FATHELF “cd” % main.£90
A helloworld.f90 FIfEMISCAFIe%, M Ik ([R5 fs ZAEHEAR B g A
“cd /D BFR” ARG+ 48, ] Gfortran Y[R 247 BEAEMHEAE Hi A “cd
BE” A% E 8. 5% nain.£90 1 helloworld.f90 FT{E Sk
#& C:\Users\GasinAn\Desktop, LA FKAMIHIAN cd /D C:\Users\GasinAn\
Desktop B cd C:\Users\GasinAn\Desktop #AJ5#% [l ZE4. X CLI HEAE
SO 2 AR A, B T AT EELS I ) SO R B AR AR OHT Y 4 T AR
H 3% C:\Users\GasinAn\Desktop [ .

NG A m e, F Ifx (TR 5 55 EEAEAEAE AN “ifx /c JRACEEXX
B ... TRACEESUE 0 RJE R ARG, B Glortran Y[R %% 75 ZEAEAEAE B
fiN\ “gfortran -c JRMCRES4L ... JRANEESUEn” RIGHLEIZERE. FrL)
A Ifx WFE2 T EEEMEREM N ifx /c main.f90 helloworld.f90 #RJ5
58, A Gfortran i [F) % 75 ZEAEMEHE L4\ gfortran -c main.f90
helloworld.£90 #A /5 ¥4 F] ZE 4.

RGN, F Iix B R R AR LN “ifx BEfeSUEFL ...
BtrsZn /o AIHATINHE ARG 44, B Gfortran [f[R] % 7 ZLAEHEHE
AN “gfortran BIRXMF1 ... Bir34n -o AIHUTIH” ARG H4(H
5. FrULA Ifx (A 22 0] DLEHERE L%\ 1fx main.obj helloworld.obj
/o a.exe SRJET% A %R, H Gfortran f[R 2% 0] DLZEHEME L4 N gfortran
main.o helloworld.o -o a.exe %‘EE@E%@, RN AT HAT M a. exe.

5 Ja FATEPAT T AT SO, 75 EAEAERE AN “AIHTE R 5 1%
IR TR LB a.exe AIGIZEIZE8E, F 2 EAEHE B EiH Hello,
world! ERLHATRLI)!

U PEANVEE B2 R I R AT AT AT O, FRATT T LB — DT i + B
WA, H Ifx R 22 EAEAEME BN “ifx JRCAESE L ... BRI
n /o BIHITSUE” SR )G 4401 4258, ] Gfortran HY[F) %2 7 EEAEHEME B 4\
“gfortran JRMUAESM41 ... JRAIESE n —o ATHUTINMH SR 4l 4
. PO Ifx B2 A] ZEHERE LA\ ifx main.£90 helloworld.f90
/o a.exe ARG ZEE, H Gfortran f[H] 2% 7] DAYEHEHE L4 N\ gfortran
main.f90 helloworld.f90 -o a.exe RJG% [0l Z4E, W W] B 4E1G 3T #4047

8



S a.exe. [FZEATH E B A A MY SRS T URAS S, HS R EFAN
WER DL B SRR T, BIHA T BN IEARE SO, X g 7 19 20 4 1
M RINE F. BB ST B MRS S gm e + Bt —
M7, FAMESC T o — AR SO, A B R g B AN, W AR IRAT AT
BT B AR S — e gm % + B4 — ], R AR AL R 1) (R Re 1t
JUAN/INEE ), IR B FRATTRT DA R B A A 0 T BIVRARRE SCR R BF T, AR ) AR
T B BFR SO (BERELL g R RZ 1), IXFERRA T AE S T KT
] 1 .
PLEREREIT.

“cd” H | cd /D BF

ikt ifx /c JRUADMEL ... JRCAISIMEn

P ifx B3 .. BRSUEn /o BIHITSUE
GiFEERE | ifx JEACROCHEL ... BRI MEn /o EIHTIMME
HAT AT

% 2.2: Ifx gwiEPAT IS

“cd” H3k | cd BHR

I gfortran -c JRMAAEIM4T ... JRAEES4n

S gfortran BIFXF1 ... BIRXfn -o ATHUTH
GiPEHEP; | gfortran JEICEEXMEL ... JEREESIEN -0 ATHUTIH
Bir | eI

% 2.3: Gfortran fmEH AT 2

AR DT, B A FRATATBAA <7 o YRR, <L BN
“E—BExfdn Frlh main.£90 Al helloworld.f£90 %5/ T .\main.£90
A .\helloworld.£90 (BRI N2 HMIUX 4 5), I HARBIRATHI 41
TAE B/ C:\Users\GasinAn\Desktop, FA] “cd” #| ..\.. HiZ “cd”
#| C:\Users.

ARG BATT L AIBERC AT (wildeard character), “?”7 FRox “YIEE—PA
2. B\ BITR, 7 BoR “BABUERZ AR . B0\ MR fil
?.£7 RIS —NFER, R £, SR —NFARFMITA XA fE

9



K, * fx BRIERREANBUERZAFR, HHE £, HREFNBTERZS
NIRRT SO RSCE S, L2 AT main. £90 helloworld.f£90 KAl
HAT DA B S K+ £x, BRFHT.

B AT LA RN SO O e A AR BIRTTED LA 7455, SRJ5 1% Tab #k
H BN SO e B RR. n SR 4 (1 SO BT e AN & T T AR L (1,
AL AT LA Z IR % Tab 8 H 24N H I SCAF SO0 IR AT EL. [F2E
AT he S5 2 IR4#% Tab HEH IR

2.2.2 fEH GUI
Visual Studio (VS)

I Visual Studio, &1 “B@EHIH".

IREH R “Empty Project”, 3| N H#rH “Fortran”, “Windows”, “4%
# &7 1) “Empty Project”, &2, SR M « F—2157

SRIGHE “TH ZFR” MU “HelloWorld”, “fr 87 & H 25 W ST
(Feansiim) igae, s <@, SAEmB Il 7 g A, I B2 arik £
MAERAZ W T A48 HelloWorld (13T .

A2 Tfort®. #RH Ifx, AN “fR F ERIAE RS B
1] “Consolel (Ifx)”, sifx NI “J@E”, £idik “FEEEME” — “General”
(B H3NE ), /1 “Use Compiler” £7i1 ] “Ifx Intel ® Fortran Compiler
Classic”, mifAL s A T AR S HHZ4L, Bk “TFX Intel ® Fortran Com-
piler”, s “BH”, s “HiE”, BEIA L “Consolel (Ifx)” ZZRL “Consolel
(IFX)” B3,

64 7 24, 45 L1 Debug J& & x86, N 7] 875 Z0k L1 Debug J& ) x86
B x64 (AT 2, RAF ). s x86 AR RSkl AL, # %A
x64, W PLA “TCEE S JHERIE x64 H K.

Fii Al iR RRPEEELE” Y “Source Files”, EFE “USm” —
“PIAE .7, SRJGHEZ BT main.£90 Al helloworld.£90 ¥ INHEEK. SRJ5 W
i SO 44 BRI T SCA

st BT W, SRS S IR HAT (ANRIX) 7, & 2 THEAE S5
Hello, world! HtH Ifx ZaiFHhAT Th!

A T REIRE RS Y “Source Files”, & FF “USin” —

3Intel® Fortran Compiler Classic, XHti )L Intel RNAEBLIL T, T Ifx RAH.

10



CHrERu.. ) AT LU S, BRIALE HelloWorld U143 B (K] HelloWorld S
PRI AR — NSRS S, rT R s “BBR” BR “E a4 BT
53 5 44 PR

KA Visual Studio, HHFFT I, LiLZ H T4 HelloWorld.sln, ri'ElHt
FAEEE e

Visual Studio Code (VS Code)

H Visual Studio Code 7 HF main.£90%, AR5 st E A E =ML
H Gfortran 4w iF$AT B Ih!

Y2 JEFFEATE 3.3 W, WA main. £90 S <ERFY, FILMTHE.

11
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= W NN =

=W NN

FE=F HuFmH

3.1 izFF

¥ (program) ZfEFEHMN T/EM —HFR 4. XHERLSEH —HFRT
TR, RANTRA W ITE 55 A KFAIRILS (source code). JEARTS 75 Z 4
PRAFAE SCAE R ARAFVRARRS 1) BT SCA A i KRR N TRARES S (source code
file).

Eetn, f£— 48 main. £90 HISCHFAS N R XL P & IR ORAF.

program main
implicit none
call helloworld()

end program main

TE—/N 4N helloworld.£90 HISCHFE B N T IHIIX L P 25 F-RAF

subroutine helloworld ()
implicit none
print *, "Hello, world!"

end subroutine helloworld

H24 main.£90 Fl helloworld.£90 Wi/ PSS, X MFiSC M Bk —ILf
8 AT A, XL F ARG R R RN, FORIE S 3.1 MK 3.2 PR,
K RIEFR Gl Rt R 2T

LRI RAT S, BRSO R

13



PAH

R

program main

THRIET 2P main

implicit none

LTS Wl

call helloworld()

A HTFEF helloworld

end program main

Rz T FREF nain

& 3.1: main.£90 HIFAHE 5 F5 4 HIX IR

PAH

R

subroutine helloworld()

41217147 helloworld

implicit none

FE IR

print *, "Hello, world!"

il EE i BE % B “Hello, world!”

end subroutine helloworld

ZEWIZAT F914T helloworld

Z% 3.2: helloworld.f90 HiECHE 5354 Xt g

3.2 fESHTE

FEATRAEE 5 #A B S AL /8L (syntax), Hoan “ik dafin bede b
WA, Fortran ZE5 B print *, "A", C Z5 A printf ("A");, Python 2
EH Y print "A", Python 3 ZS K print ("A"). LGS IEERNI S —
e R NARMAE (standard). Fortran JIRATAR#AESE Fortran 2023 (Bf—&H
E ), IHFR#EAR FORTRAN 66, FORTRAN 77, Fortran 90, Fortran 95,
Fortran 2003, Fortran 2008, Fortran 2018.

AKIFBT)LH &, BAR Fortran iEvE C HIATARHEM ELF T, Fortran 4w
FEA TR/ RANE Fortran ARG )L, H OHlE T — LN, 3847 Lo
{6, Fortran ARt B EEAEECRI 20 B 8%, iLAWATE Sl — 2. XA,
Fortran i as I TS SEAF B ANF B <2850

FEIE S ARE R BRI, BRULZ AMEE BN, FRAMIE (con-
vention). FrBMIE, Ht/e BRI N FAUDEERAIN 2 &, B CmiaH
O A S R . B AR AR 0 S AR B R I ) 2 4 i 2230~ R 245 R,
BASIE S BV A 22 18 B SE ORI BRI, IX S RRTR] KBS 45 il =38 RIS A
H, AR B AV, AR AT .

WIEAREA SN, KRR tE. HE—F, AR E SR
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7, Ifx Al Gfortran #RUCFE T M@, B2 b2 6 T, S8 5 2 M H
Visual Fortran (32 #K%1%45), Visual Fortran BiA25A i@, 725478
Bk, BT IR AMSAE T R A, AT E R S G Fortran FrifE i
5E T 2 Bt ] CL A1) HO R

FSE 1 4R Fortran IATARER BATHLZ AN, 0] A48 X LA 0.

XFE, iR dR B RANIRATFE Y, 2 eME—ReAE R T et 2 Fortran b5
HESERT T, TR BEas W0, IE A IHARHE. AN R 2A 1 5 B 0 IX — 1
T, AEEICHE IR KK LZH Fortran 90 i T (BRIEZIMBLLE th K £ 5)
Fortran 90), RI{#i;& Visual Fortran #xiA1), B 24 Fortran 4ifes 71k
Fortran 90 #ANA, AT EEIEL T ... A7 X AVEIE A H ALk, 5 —
N, FEARKANS TAFET, £H Ix Zmikn), (2 Intel ITLFEAT T, BATHYF
TEH AMD 8 NVIDIA K40 iEas. WRIRATORETH 7 —HE Ix I3,
AR T, B8 AMD, NVIDIA #1 Intel ZFEXF 3k, AR A4k Ifx ()
AL, FATHUFAE AMD, NVIDIA A ARIHRER 3 40 ’E —il, 7 L il

3.3 EFET

> Fortran 2748 4 TREF HLIT (program unit) 4%, 27 H.I0A]
A2 £ (main program), BAME T/ (external subprogram), BiRHR
(module), B FHH (submodule). —~> Fortran 25 4404 H A H —4
FREFP, HARRE e 5 o H .

TR HIXFE.

program [program-name]

end program [program-name]

HH [program-name] b2 —MEFR (name), LFRFEIE HFEE, HFAT
RIZe «_ 72 AR, JTFkd B R e, «o 7 RS 4, —17—
2. tbtn, 2 A7 3.1 T H main.£90 HFEFHE — N AN main B FFE
FF* (helloworld.£90 HLFFEFF I —MMBTIE).

PR RIS AR T, KAFIE R B!

SRS AR ARSNGB R AR, RTEGE.
L BB E T IAFRIU main JFUAE main. £90 H.
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https://www.amd.com/en/developer/aocc.html
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N

O

M REFAESE I\ E Bk, S 7E B, FRRES T s B

/> Fortran JFARHS SO BLER v] DURSCE T 52 B WAL 7 BoG, H2) 5 E—
AMEARKE ST B R — MR BT, I B SO 44 A ST A B R R e B e 44 AH [
(EEW =57 main JAAE main. £90 H).

MIE 2 —NRARA I ERA—NMERFE L, LI LFe A LA 5
¥ 4R .

IR, EAERB AL DNEAR S RO MR o, g 2 /e
SOFA (B, SJHHEER t_sofa_f.for AMAUFTA SO B A 7R 7R 38 38 & kY
WG] —4N sofa. for HIHICH L, XA Bt — KHESNEE T RER T

SIAREFFEH Z AR T, TKICXRZ AP RITSE i (BRE
TG 2 EAINZH Y BIRAE). Eetn 3.1 % main. £90 Al helloworld.f90
WIREF 26 5 D TR
program main

implicit none
call helloworld()

end program main

subroutine helloworld()
implicit none
print *, "Hello, world!"

end subroutine helloworld

3.4 HwWE5EI1T

HATH Fortran WEEEF 7R, < KB T% )L, S8 10 i 2 15 T
AT JRETET, B INS Fortran i, HUN R B NG (4201885
F), HEERANE] U ) RIS A — R T E S B O IR AR RAT AR
AT

X RATHAFEH A (compiler) ITHBTEILT, ENSAERIERS
FIFE BT, 3E Fortran THEPEAMCRINE, X MEREEE 2.2.1 ANRTURR g0
+ BERR (BATR R B ik 18000 5 + BEIEPID). HR PP AN

SOV B R LR AT ] B !

16
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B E, A OATIE LT, FATHEAT LA O H iy 2 Ui BE U S AR T T
WL, XA FEHE 2.2.1 NTETHEAT. Fortran 27 H 1 28T EEA
7 MFEFREFE 1 1T program [program-name] FF4f, Al FiZATIKIkIE
17, B FEFEF i 1 1T end program [program-name] 45, AZEiCH &/
AVF 2 IMGOL, EBNGI I 2R Bk (jump). #1400 3.1 77 main.£90
Al helloworld.£90 HWAR/F, 482 HIBATIF IR, Hrhfe4 3 Bhi% 345
4 4, 154 T B RIIES 8.

TEARHD &4
program main 1. JFHiRia47 12 main
implicit none 2. 2 1R aH B
call helloworld() 3. A F£)F helloworld
end program main 8. 4 iz T £/2/F main

% 3.3: main.f90 F 4 IE1TINF

TEARAS 52
subroutine helloworld() 4. JFHHIEAT 719117 helloworld
implicit none 5. 2% 1k ke =0 W
print *, 'Hello, world!'' 6. 1k FE N BE % B H IR “Hello, world!”
end subroutine helloworld | 7. Z5Wig4T F#/1T7 helloworld

% 3.4: helloworld.f90 g2z iTINF

R RETE S MR T, AT REFP et AR, R LAY
TR AT LABIELBR S, B N E AR RS A M I AL . 5 R AT 5E
T &L (structured) FERFBEFIR I, HEEARFIERE A R R, A
W RN ) 5 2 B . Fortran 1HIEWS CEEARRT G LA RN T, BT
DEATTER. REL RS/ A AT S SR NE, B R RN
AFTREEE, FEE ) LT T . 3 R AT RE D AR LS5 .

e 3 AR MRS M AAL 50t RN 6935 %

G 4N e — T, Bt Fortran B AT 50 %% 3 2338 Fortran 25 Mk
PR TRGEHIZT. HEREESER D Mt A, 2HMELS

17



N

(interpreter) fEFEST— sl S EIERMLAIE S, BIE— mis8 T — 5, G
BT R AR R R R R R E S, XN FERRNMRE (interpret).
X R 2OE T PIVR A, [FZEATTCLE Bt Python FBME L 2@ 2R & 7 =

3.5 B8

T 4 R AT B 1T B 2 S0 RO S48 % 2, AR (raise) S
(exception). JHi 5} AH R (error) AVEH (warning). WRIRATMIRE 4%
RUZAT I H AR G FRATV B, FRAVEFRFL AT dhie (bug®), HERR HREHRAT]
FRAIR (debug), {8 A5 4 Fo ARk H R A s 4R Oy S 5

3.5.1 $Ei1%

PR E RSO, & LR IRATE MR AR A Fortran E1E,
PR AN, JCVERNRE, MM AR RR S 2 L T, b, iR AR AMRAE
1F main.f90 FIFESF.

program main
implicit none
print 'Hello, world!'

end program main
Ifx 25 HE SRR

main.f90(3): error #6899: First non-blank characte
r in a character type format specifier must be a 1
eft parenthesis. ['Hello, world!']

print 'Hello, world!'

compilation aborted for main.f90 (code 1)

Gfortran %5 H )45 R F.

main.f90:3:10:

S“bug” ARR “h”, WER¥AMTETHEE “bug” MR
TR R IR 50 AT, FNS RIS ISR EEMNE, TH.

18
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print 'Hello, world!'
1
Error: Missing leading left parenthesis in format

string at (1)

HTRFH 3 AT AFFE Fortran 54 (print 50 T *, ZERIER), i

BESAMEATIEILY, RIFmRANE. BEER VS Code 278 % 1 1T 3L 1

Gfortran KAG & HATHIFEFF & A AR, LOR 172 BRATHIN A,
BN A 2830, BT AR IE Mg P8 A 5%, B dT T iix M.

program main
implicit none
print *, 1.0/0.0

end program main

Gfortran 2R UIARERRLL 0, H Tix ASREEIFRH M IETETS.

TRl AR RS DU BRATE IR F AT & Fortran V5, 2 %43 AE#Y
P, HZ RS TRHE R PR RGBT TIE L, 81 RGRIBGE)LT,
REFBHER IR R LT, WIE Windows R4t RISiTXH—MEF.

program main
implicit none
open (10, file='C:\*"')

end program main

X [El g PRI Tx A1 Glortran #SA U A4 [ #, (HIZ (TR P 1k Windows
FTIFSCAE Co\x (FF TS NHTE— AN S 4TF), 11 Windows SCPE4 BLANAT
DIA =, P27 RS XA TERSATLUE 2200 Linux &40 Bkl
PLIEH TAE, I~ Linux A4F42 BT LA *.

3.5.2 E4&

A RHMEIRATS MR T & Fortran WHE, nlk 2415 5 RE R 2, (HE
BRENTGHRER 20 Bk, IR T RERE 7 I SE PR AT I RE A2 FATT T
TERIRRE, IX I B2 it e P B AT A BB AR A IR, A RS 2%
IR A3 U — B0, ABAT A e AN o, IR AR 24 K T

bean, ik IR —MRAEAE main. £90 IR

19
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program main
implicit none
integer :: i
i = 1000000000000
print *, i

end program main
Ifx 25 HIXFER A5 IR,

main.f90(4): warning #8221: This integer constant
is outside the default integer range - using INTEG
ER(8) instead. [1000000000000]
i = 1000000000000
main.f90(4): warning #6384: This value is out-of-r
ange for an INTEGER(KIND=4) type. [1000000000000]
i = 1000000000000

Ifx A4 1000000000000 it K, FTVEIEMAAiEG, T RS NES, BEEFD
SRATLLEAT. IEWR AR, 27 IE 4T 5 B b 4 LRz H B 1000000000000,
g R HI AR -727379968, RAABA B! BT Gfortran W, BN
1000000000000 i K, HEA RGN LD 2 HHAHRES .

FRECN, g iFX B —MRAEAE main. £90 HIWFEST.

program main
implicit none
integer :: 1
i = .true.
print *, i

end program main
Gfortran 45 HIXFER 45 R

main.f90:4:8:

4 | i = .true.

20
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I 1
Warning: Extension: Conversion from LOGICAL(4) to

INTEGER (4) at (1)

Gfortran JA8-4HE8 1 5T 124 “J0 MUBRMEISRARMER ALV, REC
HOKA B 4 F 10, T RGNS (VS Code £ARMT Glortran K7 2
TR, (RIS BLEAT. S8R BRI 1 BT 16 W,
CER R LSS, PR FET, (SRR, B 7R b
iR B ..

3.6 FFE

Fortran A] PAYEFRE 7 A5 F BT A RE B 32 FH 018 4 N 4T 7755, HoAth
FIF (Heani 7, PUEFR AL BETSCEFE T A A fh #s Bl vk . Y, JES0hF
R SCORR R SEAAN RS, JE30hr U “EMAbR Y, kR s A fbn
R0

2N, Iix A Glortran #B2 SCRFDCFAIPGESR s, H B 1L HLUiK
FE% BB B OB bR v RE S B “FE BB ERBm 10 2 R ELRY (X )
DA R).

DTG B SR I, IR R R IR AR S ANEARRE SO 4
T, ARG 48 AT e 22 TCIE U ARAD S A We.

FSE 4 BAZ Aol RAD SR G P A4 R Ak LA ) 3835t N 4T A F 4

Fortran & K/NEABUK (case-insensitive), £ UL, 1R 2 1EHH N E
FRFRRE NG RE AN GCRAFE T I 4.4 35501 9.3.3
ANTT). B, R EXANERF A 3.1 T main. £90 NIRRT R FE A SE NN

PROGRAM MAIN
IMPLICIT NONE
CALL HELLOWORLD ()

END PROGRAM MAIN

SH VS Code M %: £ RIMSE SRR SR SChR 2R R e AR —FE.
O R ST AR 1) A2 0 A2 S SR A
PORNRE R AR IR S8 A AT R,

21



Fortran K/NEA 2 F D E . MR T, AT E AT
[f], —JF4f Fortran RVFHKEFBE, JERBAM AL T, seH/NE F-8BF
T, Fortran KMEE BN R ERUEZ T REH, BT AEBEIE KNS A7,
S5RYZ TR LR SRR E ST, % Fortran Bt Fortran W J7RENE
XHFE. BT, YEERR R, FEM Kepler T2 E= M +ecos B, £
FEFEXMNME T E = M + excos(E), AT Fortran & K/NS A1, Frbd
E =M + excos(E) HSEXMNT e= M +ecose 8 E =M + Ecos E, SR)G
WS T IXH, SRAERAH B O RS T ..

B Fortran R E 84T Ja, MR E LAt 4 Kbl 54T, BESR Fortran
KINEGAGy ) Ik G IR VE I B i TN 2 e AR T gt — R /NS B8ORS B}
(fEfm e I IR ATE X 3 A OfE R 7, 25 RIS EIREL.). B3
W5 NG F RS UK S F RGN, BT A ARG — R /NS 78

e 5 REfF PR mA T FE.

n EPA, A1 Fortran K/NGIE ), X HTE 5 %32 JLESF, HoR A
NPT BRIGZ AL, BVE 5 A oAl — L] DUANESY KR, MR R X
FE,E = M + excos(BE) MRS 1, 'S Tk EI%cA 2 W, i 5 1) IME
RHE IR, E 25 A eccentric_anomaly, e M5 i), eccentricity,
AR AGRKT . R, 22515 E U5 ea, e AUEHMATELT .

3.7 IEKAEEK

Fortran A M FHIEAIGH I (source form): H HkE I (free form) Fl[# &
12 (fixed form). [ 7€ #% WL 71 (obsolescent) Ehg . L ZHIZE
LB AYFE g

AE 6 KL% E 6 dAs X425

A SURA SO J 44— R . £90, [ 52 i sRURACRD SR 4 JE 44
—MSe .for/. £, iX /& Fortran 4uifas MG, & Ifx SR A1 Gfortran SCFY
AR, EPEGE NG, 15 F AT B A8 K Fortran F2 /7 fRAF (L
Je4 0y . £90 MISCIF R, BIARIEEMAE NI, ZRK Fortran i &5 Al
MABH, FRATHAC T T ..

M3E 7 FRIE A A XBRRD LR LD £90.
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https://cdrdv2.intel.com/v1/dl/getContent/824360?fileName=fortran-compiler_developer-guide-reference_2024.2-767251-824360.pdf
https://gcc.gnu.org/onlinedocs/gcc-13.2.0/gfortran.pdf

U R

XHE N, A BRI E B SR FP Ui “Fortran 90 577, 1€
[ 52 i AFEF UK “FORTRAN 77 R2/77 XA i FIARIE & Fortran Jj 52
A~ E%: FORTRAN 77 A [ &k, T Fortran 90 #5IA T A i
R AR, XA EIRE [ E R AL i AR Fortran 90 A LAS R
TR HH TR

£ VS Code 1, AR G N AR BB Z AN E —A, BArte 2
JE4 7R “Select Language Mode” HJ4Z8E b, ritiz, S8 )5 3 H ISR R iz
EFE “Fortran (FortranFreeForm)”, VS Code 4 HAIK & )T & BT &
Fortran H .

3.7.1 TS5

Fortran f8f% B 2=4% (blank/space) B H EA R X (4.4 Tl 9.3.3 /NI
A BIAL), AT A DRI, B LRI S R R b ), 5T IR, t
Ul program main HtANEEE i programmain (V& 4 4% RE R Ae B E IR K
PAANIA]).

HARTREA R, HAEEERMEEE. R print *, 'A' HHL
print*, 'A', Hr— M, HARBETZRR, (HRMER VS Code FRFAUE A
P X 7, Wik NER R, B E I XA .

ME 8 AALF T E LI NTA.
EFH AR RS, LB A BARFN, AFRBNANERA . R4

Al LS HEARZEL, Fortran 1 W _E AL R B A Python H PEP 8 Vi kik
ESE T INEREG.

3.7.2 4

43t (indent) J2FRIRACHD BEAT AT IR 2544, X Fortran T &, 4AEA
DA RO HE MR R RS FE P IR S IR B AR 7 — D ai i L, X
REAERE 7 S B AR ORE T M.
program main
implicit none
integer :: i

do 1 =1, 1

23


https://fortran-lang.org/
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© 0 N O Ut

© 00 N O U e W N

if (.true.) then
print *, 'I'

end if

end do

end program main

£ EHBXAFEF T, 258 LATERIER 9 AT R TR, 5 4 1T2I5 8 /724> 6.1.2
NI do S5H, B 5 ATRISE 7 ATRA 6.1.1 N A 1f 45
(EX 2 5A00Y, B A 2 20X (2 T AR 55 /10— oA RER XM RE
FrROZERR. T ABRATTROZAERE P 5 B XA

program main

implicit none

integer :: 1

do i =1, 1
if (.true.) then

print *, 'I'

end if

end do

end program main

9 2 AT RIS 8 AT SR, A 4 DER KGR, FoRiX AU R T
FERBLIN; 55 5 ATRIE 7 AT AEEE— 2, A 8 MR g, RoRixst
FRRSRAE EREF LA do S5 HLAY; 28 6 THIRIE SO it — )=, 7 12 %
&% G E, RN AR BRI do S HLI if Z5RGHLA. it
KA E R —H TR T

B 9 AT FINEY L, A4 ADEHEREL
“BL A DNERERALY, RIGRIFAIE Y 4 DTS, 808 DEMK, 812 3
B, DABERHE. AL AnTRESE S XL 8 A% AL A4k, RARATR
i e AR B, AMIAACHS B 2 B A O LASM . e, b1 iR e R 4
LD 8 AN RO RIS, A2 T NIRRT
program main

implicit none

integer :: i

24
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do i =1, 1
if (.true.) then
print *, 'I'
end if
end do

end program main

HER, AT [Tab) 8, M Bl K <37, H5LkR
E, BRI [Tab] MR RAFRAR, i dA—E = RV
Fer A [Tab] 8. B RERISCAGHES, Ll VS Code, 25FHATEAZ LFR
bR E M, AR5 AT [Tab] #HONE S H M2, EETETHE
G AR TS iR, il Emacs M1 Vim, &2 4% X 4> [Tab]
ARG BRAR A2 E.

FSE 10 &1L A [Tab] 4.

£ VS Code H, fERFRFE 24 N AR B bR B AL L S DU, WA 2|
Ja2x 7R “Select Indentation” FIiZHE I, mithiz, 850 H I H N Rk
“Indent Using Spaces”, Ffii#% “47, VS Code xR EEARINLL 4 D4R
LEVANE B

3.7.3 {7

NSy A D WO, IEEAERE T POINANIE M 24T, LRRTEF?
AR ANy BATATRASE BT 3.7.2 AN HIRR I — A EAT, AT
T .

program main
implicit none

integer :: 1

do i =1, 1
if (.true.) then
print *, 'I'

end if

T AR, A SRR SRR L AU [Tab) 1.
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https://www.gnu.org/software/emacs/
https://www.vim.org/
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I T e S e =
N O U e W = O

end do
end program main
FE A R AT, £ BT RRE T, 24T BRI nT ARy <3 B
Iy, AT AN AT BARRON “PATHE 207 3 IO AT AR A3 AT R
—dgr. I IR
program main

implicit none

integer :: m, n

dom-=1, 1
if (.true.) then
print *, 'M'
end if

end do

don-=1, 1
if (.true.) then
print *, 'N'
end if
end do
end program main
£ LTRRE R rf, WUEAT R0 “ULHAR I A “HAT R, AT RISy BT
oy A (BN ERE A 6.1.2 NN do FiH).
B 11 EAZF P ANE S8R4T
A AR — A SO AT, TS 2 BAREN, 524 DA,
AR P AR — B, Sk Bk, B DUR R B E 2k
ik, AN AT RACIK BRI 73 1% B RE 58— 1F R I LBost & AN (1L 5.

3.7.4 IR

REFRE—ATH, “v7 RJSHRIITA NEE S e (B4 0 4.4
TR 9.3.3 /M), WAL T <17 KRN EAFLE. BT <1 K

26



Je T N 5P RTERE (comment). 100 R THIMEF 2 58 4 —FE 1.

1 program main

2 ! _00000_

3 ! 088888880

4 ! 88" . "88

5 ! o -_-10

6 ! o = /0

7 ! S N

8 ! ERNY 177 .

9 ! /NN s /N

10 ! Sl == 0=\

11 ! / I \\\ = /// | /

12 ! AL PN===

13 ! \ -\ e

14 ! ettt WL

15 ! Lot L N>/ >,

16 ! [ D R A S
17 ! | R W \. __\N/___/ .-/ 7
18 | s===="-.____C.___ \_____/___ =T __ .- =====
19 ! ==

20 implicit none

21 print *, 'No bugs forever!' ! We are blessed!

22 end program main

program main
implicit none

print *, 'No bugs forever!'

S

end program main

VERE R 4, JUSTRIALKAR T, BT RERE A 7 AR A
SEERE J7AEEEACHD A FEARARTDZE T A 4. Holn T MR, B R
10 BT, (LA ACRS A B AR M 1 J63) 107 MM, BELAREN 10
FOW T, TETERRE B T TN AR, B RS R AR ZE R 10 1
BT (BARE RHE.).
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program main
implicit none
integer :: i, f
! Calculate f == factorial (10).
f =1
do i =1, 10
f =1 % i
end do
print *, f

end program main

RoMEH A A InER, SRS REHIAECTLRAEAMEACZ
A5 A I F G AR, AR SR 2SR, (HXRh i i i B2 AL,
PN E40RS B 22 UIRIE RS, IRAR DL ZOIERE. el R M,
TERERUR R, BIYE B A B tae — IRE AU RS tan 0.
program main

use iso_fortran_env, only: dp => real64

implicit none

! Calculate tan(0).

print *, tan(0.0_dp)
end program main
R, AR B OA 2 AIRIE R, IE R R AT REN_EEREE, b 2 20d
R !

HSE 12 A ARAD R G T2 Ak B AR AD A S0 A% 7T A% An N 2B VAL PR .
RUNTER 29 208, FTUMVE 5 ATATCLEM. RSB E L&, &

KABIR A B REAEVE R B g, AT FH P S AT e S B Sw 1R 28 AN RE TG, b2

Fgesenm! (oI R AR B S 25 71 N 1B f)

3.7.5 4T

FAME i, TOAHE T RAL 7R, FOVRIS 22 55
A MICASR, A5 A5 B 32

e 13 BAEHF—HTREARL 80 NF4F.
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N SO e W N

HLNFTRE ST BN 120 DFFRF, Boabh 8 AN7sh& g B i) 4 13k AN
B S5 R
F VS Code 11, 7] LAfE settings. json BN T HIX AN EEE X

"editor.wordWrap": "wordWrapColumn",

"editor.wordWrapColumn": 80

KPR —478T 80 MF4F, Ml ir s, ER, RESITER, X—
ITICE IS 80 N FAFI (FTLAE R “/047” Ja Tl — “477 AT 5H).
HIINIX PR NT H SRR, KRG R EMTE I (BB % AR
VS Code X BB AT 12 N).

{BA I ARS— AT 55 5 A 58, X I FRATAT DU 24T (continuation). B
HBAVTFEENGIFREAT (comment line). JFERATEL M T ZATHAT, B
AT, RA TR AT BRI RGBT, MEAT A — 4T RN
b ey RO — NI RAT AT N ORI BX AT 5 (F 258
FTRREATIN “&7). L ™ i AN 272 —FE.

program main
implicit none
print *, 'All Phenomena, ' &
//'are illusions.'

end program main

program main
implicit none
print *, 'All Phenomena, '//'are illusions.'

end program main
WR— AT A, BABERTLUEE H, R T 2P IR

program main
implicit none

print *, 'All the Relative, are like ' &

//'dreams, illusions, ' &
//'bubbles, shadows, ' &
//'dew drops and lightning flashes: ' &

//'This is what we must believe in.'

29
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end program main
P AT AR SAT B AR B, AR5 S > R
177, SRJE AR By, MEE AR ELEE SO “HE N ISR 1 AT BY U0 R RORE I 2]
RATIE"? WEAMT. KB XM
program main
implicit none
print *, 'All Phenomena, ' &
! Important!
//'are illusions.'

end program main

USRI ST 5 SO “HE N A 1 AT BT D) R RO G R AT 57, B AR
FUAE A TR XA

program main
implicit none
print *, 'All Phenomena, ' [/ Important!
//'are illusions.'

end program main

R IE AR, SShs BfERE 3, Bl ERERAE PS8R TR HiX A
FEF (EREA RN, AT i .
program main

implicit none

print *, 'All Phenomena, '//'are illusions.'
end program main

BATH VP2 T EANTE U, E e R LS AT R 56, PrBL R
MEFAT, Dy “&” 72 <17 Ja, S aER T (BIL R ERmREE <e”).
program main

implicit none

print *, 'All Phenomena, ' ! --- The Buddha &

//'are illusions.'

end program main
5 RN AR AT, FEREA 25 J5 al AR E:AT .

30



Tt = W N =

© 00 N O Ot = W N

—_
= O

program main
implicit none
print *, 'All Phenomena, ' & ! --- The Buddha
//'are illusions.'

end program main

4.4 TR 9.3.3 NATHIE HABSAT R BT
LR ZEAT SR L 7] AT, SRE T XM EF. XNMEFRAH, Hik
NERRT
program &
main

implicit &

none
print &
* &
, &
'"All Phenomena, '//'are illusions.'
end &

program &

main

NI, HATE REREDHEAT (H program main MM 1T il H
FARAR), HIRIRANIABOLAEA RN ZS# B 7 FHE:4T (FLnfe *, Z [a FH 4k
TR,

T 14 RETRAEAHALEFE FTHE 13 a90H1&4E A 547,

T 15 NER R AT 18 44T,

B RIZE R RIRKIMANS, KERFZREFATTEIIE 9, FlinAg
P —ANFET. HSTHEATHImE, Y5 9 v LA Sy, AREERE—NMET
KW IF G 3t 77 2, il — A7 A E—AT “HEXFF7, XA ST
M7 RARBIARTERE — R, il «, PrEMATI N 4TI~
B FRF, Fo*, ZJERE AN HETR AR . A AT M40 ief
HA 773 [F2AA10T S A%, Fortran B W _E RS- FT Python K]
PEP 8 FLVER R E BT I By 4 1.
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UL = W N =

N R

G = W N =

BATIEAT DV TN, ERE P AR — AT, AN RERR S48 FIERE ST,
R RAE M TEATH ‘o7 IR ANMEFRAATH. 2R Ik A
Gfortran I AIXAREFF B AR, [F] 22418 2 5 A !

program main
implicit none
print *, 'All Phenomena, '//'are illusions.'
& ! -—-- The Buddha

end program main

ET A 2T 2B, FI5 2 T H A AR EAT U, sk
ANTEIXA U, ACRS T RE 2 HBLEOL. W0yt A8 SE A AT RN S A AT,
7 PR AR e U 2 Ak [ A AT AN <7 VAR LT, 5 AN I RE PR

3.7.6 RS

B I T2 Uk )45 AR S Ak, FEFR R P A —AT T Sk R LU bR S
(label). #5572 AL AAEF LR 1-99999 (85, LA ELZE 0, J5
[ 75 EE PR D — AN I A DO A, BT e bR S, NI
FEFE 3 AT T h5 5.

program main
implicit none
1000 print *, 'label'

end program main

BAE— NP RITANRA EE S, A FEXARF AR (H
MRS HE 9999).

program main
implicit none
09999 print *, '09999'
9999 print *, '9999'

end program main

ERAT ARV INAR S, R AT RE M AT — B, A B (HIXE
Ifx 1 Gfortran HI8s LML RCYF). FANEATRF “&” FTERIATI RIS —
IAFEERAT AT, Rt “H T84T AT, AR YRGS S, By AT
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GATIAT FESSURGATAF “0” FHERIT IR T4, ST Sk L IR
FFIOTF K. BLERIH R0 T

program main
implicit none
print *, 'All Phenomena, '//'are illusions.'
1000 ! --- The Buddha

end program main

program main
implicit none
print *, 'All Phenomena, ' &
! Important!
1000 //'are illusions.'

end program main

Fr'g & Fortran &1 BALHIEE, REMNT R, &L, a5 K2
T, WL LB RS T ITEE AT & A4 FH R MR S 8. H 8
(72, (EHPR 55 HRFE TR BEARF G S5 AR . 15 [F A TR AR RS
3 Db

3.7.7 %

FERR P h BE LR BRI 7 (L 6.2.2 /NTTAN 6.2.3 /NAT) AT LAz 252
(tag). R EIRELRS. NIRRT 4 TR 6 /TR T34
tagf@b%%%

program main
implicit none
integer :: i
tag: do 1 =1, 1
print *, 'tag'
end do tag

end program main

BAE—MEFF T A AN BER B R RIFRAE, HEin N MR F AL

PRRRE AR SR B ANAL, (B AL R

33


https://j3-fortran.org/doc/year/24/24-007.pdf
https://fortran-lang.org/learn/quickstart/

program main

implicit none

integer :: i, j

tag: do i =1, 1
tag: do j =1, 1

print *, 'tag'

end do tag

end do tag

end program main

PREEAMGIR S, REUFAVE. A 220 1T DU
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FNE EBEXRE

FEFP 5 RO PT 5 I B A6 i, R ORAF TSI E R, R T BAMSC
R B, I ORAE S5 SR B SO b, B A SO R IX AN IS, R
e EE, I BN S SO L e, B s T R SR E. 1%
J 5 B 5 AN FLG A AE ST I SO — A R 2R 2R ok A R SR R 5
TRAFEE R B, X R AR R A& (variable) FIH & (constant), 1M
HE s N AT R (literal constant) F1E 4 % & (named constant). 4%
BRI B ) [X ) 2 A R AR B T ARG e R v R s AN R AR B KL
T ERA AW, BEMBAEENAG R RS ME S EL .2

Fortran #iE A8 & A EHE T8 Lk (data entity). &M LA
AT <o HLHBRRE”, FONEME? (attribute), MH A A —4NTC
FLRFER P JE M, BRI (type). KL AEA KM (intrinsic type) FIYR
A=A (derived type), B RBAEAR Y, IRA AT 22 H

Fortran [[E4A 28 5 Fuff: A (integer type), S5 (real type),
(complex type), FF4 (character type) FlIZ4#A (logical type). HA S
R Z R R TR (numeric type). SR A RAHA 5 HS B S
85 (type parameter). KRS E I AHMGIKAUSE (kind type parameter)
MK JERTSE (length type parameter), IFKF A A E. Frf Fortran
] A7 T AE L RO, AR A K

Fortran ZFARAIES (statically typed language), KA Fortran 72

LR AR AT AN R 11 ) R 1 LA IR .

2R JLHE SRR 22 AT AR bRk AR Ry, RILEL Sk AR (58 SURI— M A28 & B B AR R 52
8, HRRA AR TR RS, BAURIBEE L RR, il BT HILA It R
WAYHEIE T, B LA SEATE At A4 B A 5 44 1!

3%@%%1@, Fortran FHJEMER Python HHIEHEAZE —ANRAR.

ARANGE TR, R TSI LU @2 —, B Fortran Frik BB E 3 A8 .

SHEAB RN TRIR, UE TSI EAUAFR)EIEZ —, {5 Fortran ARk BIHIHIE H A 8 M.
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T W N~

Fr AT I A8 B A0 B () JR M S OE SEAE (R BI41). AR AL H A% % B
B IRATAH 5 B /36 (declaration/specification) k81 & 3 #i & H 4 FR AN
JEE, R RN gw A AR P I TEE AL 2 i, (HR] A SR
WNRS T IH, FRA e AR, UG 2R ATE AT, B R AT
AF.

[type-with-param], [attr_1], ..., [attr_m] &
[name_1], ..., [name_n]
BT X AERE T
e [name_1], ..., [name_n] #WRLZH, TR n NEHESLMAK, LK
534 [name_1], ..., [name_n].

o [type-with-param] HE BRI n DNEHESLARILF SRR, F5al HilE
QIR o MRS FE RS . 35 (type-with-param] BHE
QI o DB SCAILFRIPRE S &, WK n AEESHRIL R )
KMZENBNRMSE. B S E. BUAKEN 1.

o [attr_11, ..., [attr_m] M EOIEM o NMEEFEELEILFET 0 N8
. m 7 PLZ 0. [attr_1], ..., [attr_m] FUWIRE parameter, N

BUEER n AN SEARER & B4 =91 HACA parameter JE1ME, 75041
AR n N SLACER R AR B T H A parameter JE 1.

[F 2241 1 b — KR HEHh R IR 5 il 1 R H 2 Fortran Zwifas 1, &
RN IR B LL [F) 22 A1 28 — 2%

program main
implicit none
real :: m, q
real, dimension(:), allocatable :: v

end program main
B 3 AT HIERE LR

o [name_1], ..., [name_n] s& m, q, /Al 2 MRSk, LFRS
BN m M q.

SIX RS S X AMEX AR K, Fk iR A
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o [type-with-param] J& real, K/NEIHILAR m Al q ZRAL LAY, 2K
MESRENRNRUSE.

o [attr_1]1, ..., [attr_m] %A (m 2 0), KRR n Ml g BH
HAtJgEYE, HHAE parameter JEVE, RIILEHRE A m A q AR,

NS A TR R
o [name_1], ..., [name_n] & v, KB 1 MEHETAR, BN v.

o [type-with-param] /& real, FR/NHHR AR v FIZRAU YA, KA S
HEARURSE.

e [attr_1], ..., [attr_m] J& dimension(:), allocatable, HH1Zf
1 ™ dimension(:) FINFIESLAA v A dimension JEME (7.3 TINH),
% 2 > allocatable F/RH#ESE1A v £ allocatable JEE (4.4 A1
7.3 TN, BTLAKA parameter JEVE, KR SAE v 28 E.

A RBIFRE G RBEENFY, Z2BEOVRAEERFYR/HZEMER,
AE 5.1 5.

D RFAT 5 EE R WA, BATT AR MO R AR, ARSI R ) A A
(use) EIFEFFH. MM AT,

use, intrinsic :: iso_fortran_env, &
only: [only_1], ..., [only_n]
Hrf [only_11, ..., [only_n] HM&—1#2 [kind] 8¢ [alias] =>

[kind], [kind] F£RMEH %A [kind] FIFPA, [alias] => [kind] ERAH
48 [kind] BIFA], (HHA 4 [alias] Row. wEIOTE.

program main
use, intrinsic :: iso_fortran_env, &
only: real32, dp => real64
implicit none
real(real32) :: m, q
real(dp) :: v

end program main
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S

S 2 ATRIEE 3 AT TR real32 Ml real64, 345 real6d HUJ 44
dp. B 5 ATHEB T AN real32 [ m Ml q. /”IZE 6 177 B 1 Flh
real64 ] v.

Fortran 23 18 —17, B ViEBAEANARE L BAEH R RIN, #
FE1EH] (statement). Fortran WA) AL B A REELI, [FZ2AN1I0AE 75 220 i
Mg, fER—"MEFEITH, Bl use T L8 HEA) A AT T, implicit
none JHH ZAN, A UREABCE =N, HABPR AT B 15 4 iR a5 1.

AL T A R~ A A implicit none, IX &4 Fortran #EHy K
ETL, A T, BIMASRITEE R AR TN RRE gt 2541 1. 3 R AT
% SEREN R T AR N B

MIE 16 AREFWEANEZRE L LA L implicit none.

4.1 =7

BRI SRR R BRI P ) R Y 2 i o AR N — 4, (2
ANRENN/NECS S 2 JE 0. TR THEX AR A 7 BRUP ) B RE AY  E
-1234567890, ‘E&K R~ —1234567890.

program main
implicit none
print *, -1234567890

end program main
B integer FH]. NIMIXAMREF M T ERAFIHI B E 1.

program main
implicit none
integer :: 1

end program main

FOUFHAA int8, int16, int32 Al int64. Ifx Fl Gfortran i & BRI
Pl #R g int32. JEW BRI intn B n BROK, PIAE N EHE SR A ) B AT
YO I, R I A B g R 4.2 AR BH SE R R 7 A — R,
RGBT Ve B B R R 1) LA FH BRI b R T
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4.2 3L

SERIEHE SEARA R SEEL, +00, —oo AT NaN. NaN #NIEEL (Not a
Number), FnEHH st & 4 RA L E M HIEA R +oo, 0/0 145 A2
NaN (£1/0 45 RN 2 £oo). BRSO ) S 7 i 8 B AF S8 —FF,
Ja s e [nd, HA [n] 2B PP BB 710 &, KRB <107, FHIXA
FE A8 7 BRI RN I (1 52 Y 2 TH % 2 6.62607015e-34, ‘B JEUHE B MV %R oR
6.62607015 x 10734, XM <L br RN PR IEF IERLT 6.62607015 x 1073
(%, X2 R TSN & gk i, AN — o B RS A7 s gk ) ) S
program main

implicit none
print *, 6.62607015e-34

end program main

AR RS R R P B N, WA 2N e [nd, 75 ) A8 il e A 5
T SR SE R R R P N, N BT RN 8 AT A
A1, FARMENN 0, (EAREARENE. 22 HI SR 71 H BN A S /)
HOS AN R BT, Bl 1.0 AREK 1., 0.1 ARER .1, BUAH
WG ANIANK A RIS 5%, B S R, TR N E— £
ERAMRZ NEREF BRIX A 5%, HFARRE A E, Jril @2 A
G AN /NSRRI R B AT E OIS

KR real FW]. NIHIXANER U] T BRIAF A ISR AZ & .
program main

implicit none
real :: h

end program main

SEHUFH A reall6, real32, real64 Fll reall28, Zr Al KL, H
RSP, XK LRI DURS FZ, AT i Ifx M Gfortran # out 1, ANIAFF
reall6. Ifx I Gfortran FEHIBRIAF AL E real32. JE M| LR realn
(1) n BROK, TR N B SR A (R S YE FEDER ), RS RE S, B DA R T B
reall128 lf, it real128 HILIS LLEME, KX AN iR FI#8 /& real64,
AT H BT

75 B S R i SR B AP A TE real /N ([kind]) 5% (kind=[kind]),
N real [H] A LAH ZMEAH—RAIN, —MAESH S —Fh 52, BEARIXFH 7 0
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4.4 A BRI R RUEOE SR K 7 UK S R, Rk N
TRYE. U WS TR B RO I AR R S TR . _[kind]. DA
[kind] #RAEFPHIZ (W0 REL T A2 MR 4). FHX NP HE T
real32 PRSI & g Fl real6d FPAIISLMARE ¢, H T real32 F
I S A P TH B R 6.6743e-11_real32 (FEFF HLAAS X 6.6743e-11_sp)
1 real6d Fl s 7 1H & 299792458.0_real64.

program main
use, intrinsic :: iso_fortran_env, &
only: sp => real32, real64
implicit none
real(sp) :: g
real(real64) :: c
print *, 6.6743e-11_sp
print *, 299792458.0_real64

end program main

Ui B SRR A M ITE I 5 E. Bl 4 fl 8 AU reals2
N real64d, 55 —Fhie i B XU B S B g sLAR S H double precision 1%
¥ real(real6d), i XU E LM FH W EINA a4 AT e. XPIFIAITE
(SR AT TA VR

4.3 E#

52 RV EHE SR AT SRR R, 1 S S AR A A, SR SR R
AT LA, 4 E B Sk AR TR FAA complex A, HHY
Tt A SE RS Fh ) —F, FEBAR 7 AR, FHEIXAFEF T real128
AR AAR R tilde_s.

program main
use, intrinsic :: iso_fortran_env, only: reall28
implicit none
complex(reall28) :: tilde_s

end program main
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P EKMN ([reall, [imagl) MIFET, HH [reall M [imag]
SR B SIRE & AR ISR . NI MR T S
& (0.0, 1.0), BEXRMRN 0+ 1i.

program main
implicit none
print *, (0.0, 1.0)

end program main

ANBEAE R A 7 R A e BB TN R B SR B A i R B A, R
PR T R R ) P R R P ) AR ST A 1 1) R

o D SRR I e S PSRV G T AT P S R R, ) AR R o R R ) A
SR B R ) T RS O B R BUE S B RS (iR — U b 23 1%
& H O 1)

o WURFGEI SEERARE A — B E R, B E, WERHY
T 58 PR ) 2 A8 ST R ) A )

o D SRR I A S PSR G AT P R R R, ) AR o R Rl ) A R
SR .

N IX AR PR, BN B R AT R 2 B S A R ) (6 TEx A
Gfortran T & /& reald2), 5 MR A FHH A IIE realls, H=AE
R E A RN E 2 real128, f /e —ANE B &N A A FIFR IR
TNEAXT, R KA.

program main

use, intrinsic :: iso_fortran_env, &
only: hp => reall6, qgp => reall28

implicit none

print *, (0, 1)

print *, (0.0_hp, 1)

print *, (0.0_hp, 1.0_gp)

print *, (0.0, 1.0)_qp ! Wrong!

end program main

A B SR R S8 AR R 0 1) b ) ke RN A TR B SIS B ) b 1) A
A, #l4n (0.0_real64, 1.0_reald2) [JSEZHEBAIFIHIE real6s, K&k HIF
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AAIE real6d (MAR reald2). (EEE ISR [2], HSLHA S
Al Al real([z]) M aimag([z]) 3KHL, 40 real((0, 1)) 7& 0.0,
aimag((0, 1)) J& 1.0.

4.4 FFHR

FRIREIR SRR AR (character string). FRF 8 B2 HE — £ 11
SR SRR ORI 0. PN RAER 8 2
RN, FHRXANMEFEHE TR 7 &, B MMEKER O
M7« B oAMUER TR H “character” (W51 5 A& T 247 H).

program main
implicit none
print *, '
print *, "character"

end program main

TR R R PR A 5] T TR T AT AR T AT U e S T
A VF 22 TEE RN, BT DL A5 R i RN S RORANH, ERATT A AL,
A & BANRORTERASAT. m BT

program main
implicit none
print *, 'QWERTY'

end program main

program main
implicit none
print *, 'qwerty'

end program main

program main
implicit none
print *, '!&'

end program main
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program main
implicit none
print *, '! &'

end program main

WARAERT 0 AR A AR SO BL 1, AR R AT R R OO
", G iR A ANEARY 1. Fortran RFAIMUEAER T  RI AR h R 2
VCOROR L AERT AR AR P R A v SRR L RPN, S3ANEE
B Fortran X —MUEM C MAEAF, IF HHARL K2 HOE S )
M RIE C KiK.

program main
implicit none
print *, 'GasinAn said, "I love using ''wheels'','
print *, "especially the 'liber' ones."""

end program main

Fortran 45 B H o] DU #AT 4. FBN LI AR AR b2 /N Bt mi
AT T ) A2 PR A R S RE 1% 1] FH SR 3R 7 11 T 7R = 45 0 T ) - 7+
o AE TR PIAT B EdE. Windows Al Linux HJ3#4T F 5718 A —FE, Windows
B 2 R A AT R R R #8047, 10 Linux B AT /RN AT . AT,
Fortran 745 8 [0 # & WL LINAT 245 (C BX @), & Fortran
¥ R IINAT FARF I TTERTAE 5.2.2 /N4,

?%@%@mummrﬁw.@ﬁ%ﬁ?&%gﬁﬁiﬁﬂﬁ%,ﬁﬁ
fEHEAF R EI AT, FRMEFHEET D EER S CKE. AHE
FFRVEHR SEAR K BE RS /£ character JEfll ([len]) B (len=[len]),
character [AA] DA ZS#(H— AN, — ARS8 —Fp 5 =0, BARIXFh 7 =
F 4.2 TR S B S B B SR Mo (1) 7 KA —FF, Sb NS 2R
V6. [len] W LL2HEM M &, + B :.

W [len] RBEMEE, W EHEF RTFFREER LIANKE, ke
FRBFIR LR RS ARFRERKE. FHXNMEFHEH T —NKEN
1 x 10" R4S very_long_char.

program main
use iso_fortran_env, only: 1 => int64

implicit none
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character (1000000000000_1) :: very_long_char

end program main
HT R, N 1e12 LA,

program main
implicit none
character(lel2) :: very_long_char

end program main

PRI REE SR [c], HKERTH 1en(lc]) FREL, #1401 1en(' ') /2 0.

AR [len] & *, MFIRAE W R BGE K (assumed-length) 7 RF 41 %L
PR, ABE KB A BB SEAR I S e LU = R R AR, R 5.1 TR
8.2.3 /Nt

WA [len] & :, MFRRAEHRRLERKE (deferred-length) 4741k
PSR, B A2y A allocatable Ml allocatable J& 4. %EIR K &+
FFREHR SR K BEAE 75 B Ja R 8. AR B I IR KRS A7 R 54k [c_ds],
AT LU allocate (character ([1en]) :: [c_ds]) HJ allocate 1&
)ik [e_ds] MIKEH A EZRN [len], FEUN deallocate([c_dsl) )
deallocate 1fJil [c_ds] MIHKSE i e KERBAE. XHERE LEEK
FE PR R R ok R g 2R &, mElunF.

program main
implicit none
character(:), allocatable :: deferred_len_char
! Now len(deferred_len_char) is undefined.
allocate(character (1000000) :: deferred_len_char)
! Now len(deferred_len_char) is 1000000.
deallocate(deferred_len_char)
! Now len(deferred_len_char) is undefined.
allocate(character (0) :: deferred_len_char)
! Now len(deferred_len_char) 4is O.

end program main

{# [ allocate iEF)F1 deallocate W& H) 7518 57 HIFRTEAE 7.3 Tt
AT UK /R B AT YL R (slicing) B4, V) &R 75 5 5 m LA R
i (nl:nu) MRS, RAHFZRFHEBE nl 2% nu NFERFHR— D75

44



N O Ot s W N

. nl Al nu DA BRI SZR. nl Al nu #TDAAS. 08 n1 A5, nl
AR L WER nu A5, nu GUSE T IHTAEH K. R~ planE.
program main

implicit none

print *, '123456789'(3:7) ! 34567

print *, '123456789'(:7) ! 1234567
print *, '123456789'(3:) ! 3456789
print *, '123456789'(:) ! 123456789

end program main

4.5 1ZiEH
IR SLARCR I, RN THYERA .true. Ml .false.,
SrRARER CEH T M . A logical A, MHEHI N L EBIHE
ARTFR N, B BRI AT, REMEEAS T, B FRFES .
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EFhE WESEE

5.1 K{E

Fortran HHMIRAE (assignment), F— & 0T 45 940 5 d 5 D1 3] —
AR SR, 3 AU RR: (B R)) BIATRME (intrinsic assignment), fEA5%L
HIRME (masked array assignment), FREFRE (pointer assignment), FiEE#K
JRAH (defined assignment). A%75 H U [ 45 IR (%) B 17 S 15 1, 61 TR AL 1 3G
ABAE . — FNFERD B AR AE — AL i 7.5 ik, [ e ) A S 2 —AndeEr
MRAE — e 77 o, B AU AE 77 59

A TRAE A [var] = [expr]. [var] ATUEIRZARAKR, & I
MGl [var] &— N2, HAE 22l ——5%5. [expr] &— &K
183 (expression), ITE 5.2 WA 4E. 1817 [var] = [expr] W, F2/7&
JeXt Lexpr] #HATRAH (evaluation) HAFE|— AR (result), hgh R E—
A seik, SREHAARIM A R BRI R [var] B L. NS5,
%8 4 ATxRIEE 1000 AT R, RIS R P B S 10.0 #5015) a B2,
B 5 ATHRIEN a + axa - a/a BATRAE, FRILERF S 109.0 &
IR a B rAR)E a BAEdE 2 109.0.

program main

implicit none

real :: a
a = 10.0
a = a + a*a - a/a

print *, a

end program main
ORI B J THT AR S 12 L B R, 2 20 T B SRR L. i SRR sk
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A Fortran F5/7#5 UL F A A2k HOHE, 22 22 MR it SE A oh A7 i 1) B00s o
A SEARIE (value), B0 BRI EE 4 171817 /5 a KMER 10.0. @R
HOHs SR B AT — A B EARR], 222 R ST A I8 A< 1
o, W BRI 4 ATIEAT)E a MMER 10.0. LRGN RIE At
17 RAEAR BV 45 R A AR O R CR0ME, Blan B iR 28 5 ATIsATIN &
L5 a + axa - a/a WME&Z 109.0.

PR A AR 2> 12 O8O SR B, P DA 1086 B2 AN e B, 9
T X AN P AN .

program main
implicit none
10.0 = 10.0

end program main

1ML 44 0 Bt e AN B BB (1Y), XAk H B 1 5L 44 B A G e A o ) i) R
AAHBEMMETEH VLA HYIG (initialization) i€, FTiE#IH LR
AR B E R, TTERAE A AR R A4 F B4 (namel EIN =
[value], HH [valuel W . FHXMEFFH T AAH R ten, F2H
fHA 10.0

program main
implicit none
real, parameter :: ten = 10.0

end program main

ME AT AL TS, BAVIBE S E AN K EEVCE ) A . 341
AT DLAE A WIINHEAC FE S A *, IXAE - RF A B A% B i KR Bl 1
[valuel €N [valuel WKL, FEHE M. FTHRXMEFAEH T ALE S
author, & MK & H 4% H 77 & 'GasinAn' iEN 7.

program main
implicit none
character (*), parameter :: author = 'GasinAn'
print *, author, len(author)

end program main

VA LH SO, DR BRI AR ORI S, HIAR LRI R R AR AR, Ul 8 AT#8 2 584
SRR AR P BT R AL, R 20 T 2 A gz !
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T34, WAR AN AR BAERE IS AT B S — R, BAT TR AN AR B 456
Va4, TR — AN A E AR I8 AT N R B, SRATIARIX AN 22
ARGE . AE T IHIZANREFH, a AHAIIGH, 1o BT, MR —
FELRARTE L.
program main

implicit none

real :: a, b

a=0.0

print *, a, b

end program main

EFEZAT 2K EHXAN T T ERGE, a il b HLEAHE. H, a
BB B R AT AR P IE 1S B IR RS a 1A B AR, M b
Sk B R IRAT AR PR HE A & v EHE b BEHLIA M TEE W
Him, wR AR RS AR E L, AAAE AR & 8 2 o= S, B4
HFH AN £ A ) 08 A 2 T B U, F2 7 R E B, JRT Fortran #1 C
X RINES, BN mESsA— B TEE NN 25 AR E X, 7
7R oy A AN B, B2 A5 H /b, Python WU,
AFAEIZAN A, BIANFE Python 3 H1, W5 b KE X, H4 print(b) & H
e

MBEATVE R KE A AR, RATA R EL WA allocate
EAJFN deallocate TEA), A N 1HIFIFE T HORE, JEH BRI

program main

implicit none

character(:), allocatable :: char
allocate(character(len('allocated')) :: char)
char = 'allocated'

print *, char, len(char), len('allocated')
deallocate (char)
allocate(character(len('reallocated')) :: char)
char = 'reallocated'

print *, char, len(char), len('reallocated')

end program main
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Fortran NIATE A 15, A TR DLE BN LE IR KT 777 AR B i AT TE .
R IE R KRR R [var] WKEARE, B4 [var] = [expr]l L
i< B3I A allocate iR [var] MAKEE R [expr] MIKE. WHRLER
KEFRALE [var] MKEDEENET lexpr] WK, 4 [varl
= [expr] WHNZHZIH deallocate 1BFJil [var] FIKERE, A HH
allocate E A [var] MK EM lexpr] M. BT LA E I BIFE 7 Al i fL
BT HIRE R, AR5 5 8.
program main

implicit none

character(:), allocatable :: char

char = 'allocated'

print *, char, len(char), len('allocated')

char = 'reallocated'

print *, char, len(char), len('reallocated')

end program main

Fortran s25KA1EF (strongly typed language), K4 Fortran #2/7 K
ARLIRE FH 7 TR A P40 AR e Rk A ) 250 S A ) S 28 5 — Bl 5 A s sk A e TR
TE 2 H 7 R EAR SR, TR R St A Be A 25 777 B 350 S Ak, @44
Hm Stk R Re A 25 18 5 B B0 s, AN B B AR IX 4 1, Tfx Al Gfortran
e RELEAB LR VR B B EHE S AN I AR A SRR BB, AR AR R
61, FEAIA VX445

B B AR S AR TR AR 25 50 7 BB SRR ISk, <=7 a2 B 2R A sl M )
AIREA—FE, IXI) H AR A BB ANFRON AL W R, [N Fortran &ifas 28
BUES, FTOURMARD “= 72 50 sk i R BURRR N AN 2748, 17 A7 1 304 S
AA (R R ) 2 1 P 2 A s A 10 B0 S AR IR R B AR ). 2222 %% ) A Bl b
HEMRRE O JE, 48 Fortran #5072 K0HE SRS R RIM 0 4% A B ) a1 285 e 36
5.1, HA AR EMREW .

o (EAEE: AL RE AN AL AT EAR 5.

o (HITL: FAL S B ANEL AL BT PR U AE, anfr ol g ids 5 O
PE.

o SEERIAAKE AR O: el Jm AR ARSI BT AN e A0 I (04 AR ST B (B AR 55,
WA PELIR R FR D 0, AnfrT UL eh 2 B 4% B LR
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o 18 0 HURE: Al )m AOME AL AT AOAE ) 0 U TR, BIFEAL 5 MR
YR R AN KT e AL AT IE A 280 BN oK (0 B B, Al Jm B I 7T
AT B AT 5 A .

o TIRERAL: SERRAURCSERY PR AL AT,

)G , - p
- it S =Rt}
2% {E AR {EL I ABL ST AR 0
SR ERRE {EL I fBA ST AR 0
=Rt TR | SRR O {ELITfBL

% 5.1: Fortran $7 M B spikie b 3R

[ 2P A5 BEEAOX R IT T AE, JATWT DURIEIEtZ. &5k, s iIE A
CLRE Ui fel” ik, 2R ] REsr ol (B A 3RAT T e 2), LA
BT AR FIRZEBRNFRE, FILEATA HEITA R oSS B
B “RHEE”. IXRE, 351 SURALEER 5.2.

e R o s
e S | s
el Ao | (s |
e —UREEIL | SRR 0 | R

% 5.2: W4k Fortran 7R B spikfe b 3R

e R AT 2 R DU i N I A N 7 R

o SERUEEHRCAN: ) 0 HUEE.

o BB HUSLHR.

o RRBLRA. Sellsiil, MR

o Al BEHEAEAHSE
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BATH DB — R R, 75 NEIRETH, 28 7 77 MAE b M1H
N —5.5, SR 8 ATHR BRI, F “=" L1l b &L Al a REERL
SRR ) 0 OB —5.5 [a] 0 HUEEE —5, FTLL a MIMECN —5. (HIX HL[H
EATE L AR, VNI 8 T/ b BMEWRA N —5 T, Miskhs F4iih
(1) TR R0 Foft 0] 2 N P 2 A R 30 (R S BRARN R ), BT LASR 8 47 )5 b MISEEAN
FAIA A HHAST B2 —5.5.

program main
implicit none
integer :: a
real :: b
b = -5.5
a=>
print *, a, b

end program main

BAUMEE T Fortran 1 C I HIEBIAIR J A2 “Bal” Ml =&
B, R F A AL I Fortran 257 A1 C 27 HEA — AN
PRic ok 1 B, 75 EEAF 40 75 A1 %% > B S AR 1 2 BRI M 1) SR S5 40 W A e Ak
TR LMk o] LA HLEE H — HE PR UK AT BE [R) 22411 1, I HSEBr ATTH
Fortran Al C & Mg, IR Z 5 G R 7 S th 7 A SR B ARh o %4k,
Python WA XA, Ky Python AZ#FARAEF 2 XA 0L EAE
Fortran F£f7 A1 C 27 BAEH «E37 wFe k. X Fortran 5, fESL AU FEHE
B, SRR S R ROR (R I, B AT S B T RE A —FF, AT Y
H int([entity]) /real(lentityl) KUt IE AR [entity] B
B /S ARG TR, FALRT IS E —FF, slig LSRR 1. fil4n i)
TR MAZES BN HAR 7, XAEE SR RIARIC int 0] LEECHIBTH b
AR T AT SR AR A R 2RI 1, 28 8 47/ b MIEIE

& —5.5.

2VRAHEK, Fortran A1 C BUAREERAIES, “=” LAMZBIAF ARG, FroABE 2 “Hms
27, 8 “=" ATARISEBUAR A (IRI) A2R e MR BRG], IXREESC R B ST e ST T e i
RUINAR, “=” EAPARE BRA R, 1l Python BN RFERINEF, “=” LU METAF
HIREAL, FrCARMER 2 “ZERCE A, 48 “=7 210 RS BIANR 5 38 AT AU RO RABURRN ), IXRE “=> AP
BB KGZE R —FER), NRATBEN, FTUL Python KEEEH]. AMiXIFAREEE Python L& T, EFEN
Python “=” 7B AIFPAIREE, T LARUINFEIZAT Python 27 AN 52 2 T 2 A 208 B A S B AN ek 71
FIERAT 4, XHFEIEIT Python FEF MR EARAER T ...
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program main
implicit none
integer :: a
real :: D
b = -5.5
a = int(b)
print *, a, b

end program main

AT 17 ERAEA FAMRA FASEANNE, A int([entity])
/real([entity]) kRHLUIKIEFRIR [entity] AL ARER /FA

FAT A SR R 25 7 A TR A SR B I, <= PRI B T fEAS
— R, X ERE DR EERALR . R <=7 TR E RN T AT
TAFE I RE, M A 0 547 8 R T 2 AR g, SRR IR, R
=7 T AT A AR RE R T A I AT E AR, U e I A 3 4 R R R Ak
A B —FF, ARRIE. B s, VY R R AL 2 I ).

program main
implicit none
character(4) :: sc
character(5) :: nc
character(6) :: 1lc

sc = 'hello'

print *,

nc = 'hello'

s SC,

prlnt *, T , nc s T
lc = 'hello'
print *’ T , 1C s T

end program main

G R R —3WRE”. SMEEE MR (2], A1 L EE
X [z]%re/ (2] %im WA LACGAR [z] FOSEHS/REEBT AL (2] (HREHS /58
. B R.

program main
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implicit none

complex :: 1
i%re = 0.0
i%im = 1.0

print *, i

end program main

1E 4.3 TERAINHE LA real([z]) /aimag([z]) 3RHEL [z] MSEER/kE
#8, 12 real([z]) /aimag([z]) AREATE “=” F£ih. [z]1%re/[z]%im HIR AT
Ren] DLAAE “=7 fail, (H[FEZAT1 2 R, 27 a2, X2l T
Fortran MIIEVEA GG, MAE “=" AU real([z]) /aimag([z]) HiKizEA
2. Python HNEVAFRIEMSE, KL [z1%re/ [2]%in FIEVERTE “=7
A AR AR TR, real ([2]) /aimag ([z]) MiEVEHBERTE “=” 4
2. C BRI T, BRHA R EEARA, S RHEZ R IL T ..

IHE R Z R RAE [c], AT PLEREN [c] (nl:nu) TRAE DA [c]
M5 nl 2% nu NFRFMASE AR, XAEEN TR 5 U 5 18
FEAETER ER—MR. nl M nu U202 B A HPE SR, ol A1 nu #BAT LA
A, W nl A5 nl ET 1 WHE nu A5, nu ST [ BKE.
AR . ARG E R T, 85 5 47ATE 'HELLO, WORLD!' W%
hello_world HIZ 1 2% 1 NF4F, 2 hello_world MIZH 1 R 1 NFAF
KON 1, Bt DURYE 457 5 IREAR ), 'HELLO, WORLD!' )R EEgimrds, H
FIFACTHA "H' TR%S hello_world HIZE 1 FEE 1 NFLT.

program main

implicit none

character (13) :: hello_world
hello_world = 'hello, world!'
hello_world(1:1) = 'HELLO, WORLD!'

print *, hello_world

end program main

Python KIFEERIELSE, 1H Python A SVF BB A7 10— 82y, A%
1 7tk C BRIt 1, VEAHUR, C BT AF A PIRIE SGE, T5ik—5E
SCHIFAT R B BB OB AT R EAN BE BB U A B P RN 4, T
V5 S FAT 5 BE LR B 2UCT AT R P IR SR AT AN e BB O
FFER .
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fH2, ZREENNL. RE T HXMEF. XM S, AT EIR
KEFR AR char —#B4> char(:) WE. AT AR B 30 H
allocate iEA) Ml deallocate 1B HIRIFEHATE L char WIHKSE, SR, KINIETE
b “=" JEIIAJE char, MMis& char —#(77 char (:), FrbAHKNAZ HBIH
allocate 1B H]H1 deallocate &K AT E L char FIKE (RIF char(:)
RF char “MLEIRH—&5>", Ml char A& 2MH21)). XMEF Glortran
IBATHE 2 HRAS, I AR, HIS47 )5 bt b I a5 B, SR R R 1%
& Ifx /£ char KEERPEHE L MEN N, 2 HCCIWWE char KR 0, A
e E TR AR SRR B AR U], 4 'allocated' A1 'deallocated' HJJEELEK
P, {H char KR 0, FrUURGEHAZRL ' T ...

program main
implicit none
character(:), allocatable :: char
char(:) = 'allocated'
print *, char, len(char), len('allocated')
char(:) = 'reallocated'
print *, char, len(char), len('reallocated')

end program main

FERPIANBI T AL R 2 ATHE A A R s 4E . AR R X M5, % 4 1T char
IR EHOE T, ARG5S 6 775 8 AT “=” /il char, XN AE faf Ao IR H
BV, “=7 I TATER AR EECEL R, RN “=7 A1 AT B IR L

program main
implicit none
character(:), allocatable :: char
char = "skkk*x'
print *, char, len(char), len('x**x*xx*xx')
char = 'allocated'
print *, char, len(char), len('allocated')
char = 'reallocated'
print *, char, len(char), len('reallocated')

end program main
I AE R X AN 7, 55 4 17 char MIKERGE 1, SAJE55 6 fTAI%E 8 1T
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10

“=7 JEil & char (¢, IR AEE R BV, <= AL TR KA
HIE, M “=” AIFRFEREPREE /AN <=7 FEi 7/ 8 K — 2

program main
implicit none
character(:), allocatable :: char
char = 'kx#kxkx'
print *, char, len(char), len('*xx**xx*xx')
char(:) = 'allocated'
print *, char, len(char), len('allocated')
char(:) = 'reallocated'
print *, char, len(char), len('reallocated')

end program main

5.2 &HE

Lk A HEAIEEL (operand), I8 AT (operator), M/ N ES “( 54/
FE5 )7 Ak, RIS A s L BIRE X, & s T,
BIAARER (a4 b) x (a —b), H o 1 b g2 BRMES, T+ f1 x Wiz
HAF. Fortran T A BRAEECE & HURE SLAA3, A SR SR H T U B 4L,
M 28 AR 5 2 B8 sk, v DR N E B IAE T R R IA . [F)3
ISP A T RGO, FIUTE (a+b) X (a—b), a+b M a—b
A AR E X ERAEEL

BHEAF B ZRFKIEHE (operation), FlAEH 2 EFF + E MK
B, MZHMA x ERFLEH. Fortran HFIZH D ANEFIZEH (intrinsic
operation) FIHEIZH (defined operation), A7 R k25, iz 5l
72 77 iE. BB NIUR: JBGEH (numeric operation), F£fia
5 (character operation), B# 25 (logical operation), 5 Ri&H (relational
operation).

WRIZBHEFF lop] —MEIRLAE [ B — MR LAE [op] [q],
BAVRIRZHEA lop] N—AN—JCIEHFRF (unary operator). IR IEHFF
lop] FEPANELHE SR [q1] A1 [q2] 2B R — MR SL/R [q1] [op] [g2],

SR LIRS, BT AR FE SRS )58 S, A5 LB AR HON A 5 SUSCBUR S, EI S8 R 2RI 4
PSR BAT A KA, R B R R B8 S e
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BATHAIEEAT [op] A— AN JIEHAT (binary operator). [A]5 41131
25 B — LI HATH ZInis JAT, IANAE a — (—b) W, FE5 HA) — o A8
B —b, BTCLE—Jeis JHAF, M SN — 8 o 1 (=b) K a — (—b), FrbA
e onis FAF.

AR P IBEAERL, BIHINIE a+bx c T, x b + 85, Frilss
R a+ (bxc) MARZ (a+b) x c. Fortran Iz F AT 2 U0tk, £ 40
[q1] [op12] [q2] [op23] [q3] MIFKRIAH, tn [op12] 1 [op23] ALK
gy, WA Ae e m i 2 EAR B AR G 5, Wik [op12] A1 [op23] A
AR mAR 55, W — R 8 —FE, 22100 lop12] B A UM [op23]
Ja 5, A — N R E T

EREAF T LUINFE 5, kg7 ik 5 B RIA e, HlndE (o +
b) x ¢ H5& a + b JoH. Fortran F 241, (HEF &, Fortran H (R1JLT
Fr A gmsis 5 ) #8 R B /NS S okaRAT b T R IA e, AR
[ HE S FK$E 575 Fortran H##3 H /N &S5 &4,

REBUKR, R —PMREABNFEE, INEEAhe —MEERE
. (constant expression). Z FrLATL “RECBAR?, A& N bRE MR SOR B
BRIEAME LEREW, BFEPIIARE S, 7£57 20 &N SH
W ERIBNE KA T A (2484 H M), 49 T AR 7 #2 I
[e] ).

program main
use iso_fortran_env, only: 1 => int64
implicit none
character (1000000000000_1) :: very_long_char

end program main

program main
use iso_fortran_env, only: 1 => int64
implicit none
character (10_1%*%12_1) :: very_long_char

end program main
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5.2.1 BEHZH

— CHBUSHIFAEWA: +, -, ZuBEEUEETA BA: +, -, %, /, %%, &
AT 22 3045 T 0 200 B S TR M Sk i SR S [a] HOME Y o, Bdf sk
& [b] MIMEN b, B4 +[al, -[al, [al+[b], [al-[b], [al*[b], [al/[b],
[al**[b] MME (EAHEITFIRZNBE R T) — B2 +a, —a, a+b, a — b,
axb, a=b a, HEREREWFISNEH S BN Va = a/b, FTLLEES 22
BTSN BHEFFT.

T o BOR IR, WO [al*+[b] HH [a] A1 [b] #F2s2 MK,
H a Z50R), B4 m R E R A RIRAT o i1l defined, FrUARE T4 ES. 0
B [al**[b] 1 [a] A1 [b] #BRERN, AL LA R R SRR b 2
ZAHM, FTUERF S5 o A,

A sk (RIS ST E A HAIZ AR, fEFAN [al*x [b]*x[c] R
o, R [b]*x[c] MAZ [al*x[b]l. AILUX AL ([al*x[b]l)*x[c]
Hz& T [al#*([b]*[c]), WH [al**[b]**[c] & ([al**[b])**[c],
Nafeid LB faT B, RN SR IA B iZ EL SR T R, BTULS [al#x[bl*x[c] &
BRET, BEAWEES [l**x([b1*[c]), FTLL [al*x[bl**[c] M i%&
[al*x([b]*x[c]). {H *x FESHEIF LMz EAFM X GFRES ST,
FTLLE FIZAAIAS [l #x[b]*x[c] M5 [al**([b]**[c]).

ME 18 AR XX FZEHFWEHINFEHHEMOFEALT, RIEFTIAZ
w5

B RZ R I @ — (—b) ZRKHIRR, AHIF a — —b 2
FKMHRR. FAlih, Fortran ik X EA V&S IR H0E JHAT,
R ARE [l - (-[b]) ZEKARR, ARTE [a] - -[b] ZEKHIER
(FR Ifx F Gfortran HSEATERZEIEIXAE).

HHOS F TR ENTAARE— 3, R ++, ARG + M/, R
—JG + F—JC -, |Jase It + FJ0 -, GFR /R, HESATEN SRR
HOAERIZ -2.0 *x 2.0 &2/ WRFEIZAIEEE 4.0 5 E 24, 52
-4.0, BUNIRIE E S BRI EIY, 2+ 68 - 55, Fro B -2.0
*x 2.0 H - fl 2.0 FHE—, 1715 -2.0 ** 2.0 /& (-2.0) ** 2.0 —FF,
-2.0 ** 2.0 Wil/E -(2.0 ** 2.0). $pAlUiHH, Fortran € ** Jo8 - |5
HOXARETIRE, R —ab MAREEAKE —(ab) TIAE (—a)b.

AW, IR R AT R R R AR R BRI
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MRPERTE 8, FATTHEE “CEFRT A Y In N 24, fERIE A et )7 i
AU, AL T AN LE, BT 2.0 *x 2.0 HL&— AR B (5
ZERM - 2.0%%2.0 5L -(2.0%%2.0), RAGFHMNIZ G -2.0%x2.0). {HZ
BN AR IZ A0S, AW R AR S 2%, 1 EANFE B NE A —. [[5#47
A LAZH AL, Fortran H M _EFARISREIAT Python B PEP 8 KIJE Rk
JE & 3 A H

AEFRATT SR N I S BRI A 2 A ) T R 7. AT 7 5 5 L
FAFR A A, FATE R MR B SR O B A, sl B Jf
SCEET R A T, SRR At on]. R R R ), JRATTE CRERR IR
HOH 2 R AL ECE > /22 B MO AR /=il X RS intn ) n 5E
N )RR AR /o). xh s B, AT SCRER R I -+ HE I 2R
(RS 2 SEAIR / m R RO AR i B, IX RS realn [ n SE/N/ KIFIA
i/l BLF [op] AAREAT, [q, [q11, [q2] ARFRHMHE Sk,

o [opl [q] MM /AR [q] HISEAL /o).

o [q1][op] [q2] MUK /FhAlE [q1] AT [q2] MISETY /Fho) v o i 2
B/l WS [q1] M [q2] BISRAY /Mol —rEm, A dmikds 5 Ok
5E [q1] [opl [q2] WIS /Fpol 2 [q1] A1 [q2] RIS /b A i o

o fETF5 [q1] [op] [q2] HI, [q1] A1 [q2] ISR/ Rl B2 gl ik
Ji% [q1] [op] [q2] ISR /Fi.
— 5 LAl 1S RN H AT E At AU R,
FATE LA IB T SN 5 A4 (0 U fRT i Bt Rt B 45 H R T, (B
AR E S, G EFEAIH BB EF AL S, AR IR, AR TN
Kbt, BT, B30, EAYUl2 B E R SR ER. KA T A1

program main

implicit none

print *, 2 *x (1/4)
end program main

P FAMNERXMETF S IR EE AR 214, R F A
B HURURE S R AL, XRMENEHEM? RS E 1/4, ERMER RN
ot 1/4, IRMTARIERA SR FACKIN, 1 A1 4 #OZEBMN, 1/4 HRgk
B, Brd 174 RAEARTRER 1/4, GF53 BN,
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X2 KN Fortran $FALE, W8 [a]l A1 [b] #/2 BERIEHE STk, A
[al/[b] A=20% [a] FREL [b], MR [a] BEFRDL bIN BARuick,
R [al A [b] # B RIEAE Sk, (B 702 a A1 b, B4 [al/[b] WIEAZ
a-=b 2 a+b W 0. Fril 1/4 WH{EARE 1/4 12 1/4 A 0 HX
20, B2 %+ (1/4) BRE 1 T

FRE T AT

program main
implicit none
integer :: p, q
real :: r
p=1.0
q=4.0
r=p/q
print *, 2.0 ** r

end program main

HSedh p M q 20 E 1.0 B0 4.0. SR, p AT q #ZEEAI). HEHEIR
RIS B SR AR, p FI q 40002 1 1 4.

RIGiHHH p / q HRA r. p /& 1, q it 4, 1+4=1/4. 81, p Fl q #B
FEREA () DR S B A B 1/4 B E 0 B, Bl p / q /& 0. B
SR T RSB, R IFERE T AU, BN, HIRE. it p / q
38 0, SRJEMRL ¢, FRALEAL, BT ¢ &2 0.0

BIGTHE 2.0 »* ¢, &5 RHERE 1.0

B JE KA N XA T

program main
implicit none
print *, 2 *xx (-4)

end program main

PIERIFNERRZMETF B EAR AL R 27 TIE. 2 f 4 #k2
TR, ARG EAE 274 . Fortran 4FHHE, W [a]l A [b]
FR e A AR, AH A2 o A1 b, H b 25, A4 [al*x[b] FMEAZ
ab M a® W1 0 BURENL FBL 2 %% (-4) HRJE 0 1!

BAEX AT AAZ NS 250 W R AR ok [a] 2%
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R EAEN o, BAESAR (o] 2R HAEN b, [op] & uHEUEH AT H
REFIZH OP, H4 aOP b A5 R BEHY, (HIz T JE AN J) 54 A R R0
NS, Bt [a] [op] [b] WHMEAMEN a OPb THLEN a OPb I 0
OB XA AN T IR SR, 2 i (K AR R EionT B, 3X
2 NE Ja FL N A B A A AT T i G 1 A 0 2 BB, DIBEANMY Fortran /&
XAMFER, C M Python 2 HAXAMER). HILEEY, X4 MEX S
PP ANRBESEAE R KK T, IRE 5 A B WIS EAT / P — AN 0H
e RHE Sk, AR5 SUE T AR BERR, 45 Rt M I DU A, BT
LA Python 3 A8JLRLIZS 50 1, ME Wik —Fh —Jois 57 fe B AR A o
RS AN BB E, IS4 S5 R B AL il s R SR T AN = 1) 0 B,
REAT AT

Fortran WiEHEATEGE LS, FATR L B S M@, BATKIL, e
HY B R 7R Sl S AR PR I i, IS BT B AN Y B R 0l S Al 5 < ) Lk,
(EA LT (Fein 7 77 o A2 ) R Be B R se ik, ISRt 1, ANk
XEE T AR D, Pl sz (2, AT A 2 PRI L B R s S A i i L
EH.

FSE 19 R TheE R4k A EARE R R —R R, AREXNF AH
H AR KRR RAR.

WMRA—NEMEE a, BH a ) 2 RJ7, BLEEE axx2.0 MA2E
axx2, WRF—ANLHBE b, —NEMTE 0, BEH b ) n IR, L%
5 b¥*real (n) MAEE bxxn. [AZEA1R]RES W AFIX 4 B AL 2 B8, BN
BIff a%*2.0 H il ax*2, bxxreal(n) F L bxxn, T a fl b AR,
AT AT RESRLAE (1. T HLFH 2 R R S A A7 e 4 b, ) 4n R Dy e i B ofe
TERZ LRI, B DR B JR B 2 7R B axx2 MUBTE, IR AT RE< 30
BEBFENHART axa, 5 HHFIFIZIT (X2 Fortran BB V),
HAN RS B a%*2.0, G128 5 50 W7 H S 2.0 HIME A TEEL, SR )5 4
B axa, TXN S PR ANIE g B AR IR ULARHE T, 2T 2 BRI A i ]
TS5 R 5 5 B B sk, (BAE R 22018 WA 3 Fortran #10 (75
B, RIEMEZPEN T, B bl S ek 2 0 NHE BRGUS A0 24 7y
BEER...
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5.2.2 FHEE

FRAISHFTRA —A: 7/, HARRRAE A WL B 545 R R 5] —
ANSEFATE . REIEnS .

program main
implicit none
print *, 'Hello'//','//' '//'world'//'!'

end program main

W B ARV HHE SLAR [n] MIMEN n, B4 achar([n]) & ASCII i34 n
PR, XS “CR” WMRIZESRF ASCIL 32 13, X455 “LF” B3iT
¥ ASCII %52 10, Frbh Windows [J#:1T 7452 achar(13)//achar (10),
Linux H#AT 54752 achar (10), IATHH // #inT AEFFF 5 doin A 4T
T . FUE Windows 145 'Hello, world!' JGHiN Windows #fT %
FFAT S T TR
program main

implicit none
print *, 'Hello, world!'//achar (13)//achar (10)

end program main

HIX AL N®T, FONAEE ASCIL A (Hhinfl) 38R 4 %8 ASCII
i 13 A1 10 A FAF2 AT 4. JATATEL <R 510 % & 4R Kdgzn ASCII
4 13 A1 10 7R, BRI

program main
implicit none
character (*), parameter :: &
cr = achar(13), 1f = achar(10)
print *, 'Hello, world!'//cr//1f

end program main
Bl B fi] S, SRR TR T
program main

implicit none

character (*), parameter :: &
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crlf = achar(13)//achar (10)
print *, 'Hello, world!'//crlf

end program main

5.2.3 ZiEEH

BRI HEAF— A TAS, A4 RIS EA Y Sk, @RI E A EA
e 4%, Bl .not. AEEHEA . not .. WHMAEH =1 .not., .and.,
cor., 7 AR IE A TE 2l 1) <JE, <57, <B AHEHBE MR Lequ.
M .neqv., AR R =N P& “[FB < SFEl BHIsH AT
YHARREIN T

o .not. [bl: [b] NEMNE, &UNE.

e [a] .and. [bl: [a] F1 [b] & ANENAE, BN .

o [al .or. [bl: [al F1 [b] A —AANENNE, 5N AE.

o [al .eqv. [bl: [a] F1 [b] #AEEEAMEMNE, 50 K.

o [al .neqv. [bl: [a] I [b] A HRE A NENAE, TN .
AHENRS T, ERATE 25 E TR

FH 1% 4838 B4 I B BB RS A = o e iy, (BAR S A IE. 1F

[FAA TR REYE 18, INHE -5 K48 W 5 1 AT IR 58 5 Uy, 454 =] <A1 T Ay BA

5 (a .and. b) .or. c B a .and. (b .or. c), HAHWLLE a .and.

b .or. c.

524 XREZHE

KRAIBHETBE AN <, <=, >, >=, ==, /= MW EENHEE 1.,
.le., .gt., .ge., .eq., .ne., HIXIEFRLZZ ANENWH, KNEGESM
HEZH AT, RRBEMFPRIAGEE T, Fll == AEEK = =,
.ge. NEEEK . ge ..

WRIBER A WL R, WANMSEFTHIRE <, < >, =, =, £
KRG OL T R FRIEHE AT H A FE AR, R TRE T 18, n b
S kI ERARE R, flanEAT S ((2 - 1) < 0) .and.
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((3-2) <0),HAALE 2 -1 <0 .and. 3 - 2 < 0. RHENEE
T, iBRYATE 567 K.

FERS R X B, RRIEHEMRARZERN. i FiiiX AR, Gfortran
FEIBATAS T . SR Tfx 21 BAR...

program main
implicit none
print *, 1 < 2 < 3

end program main

T GEBR R RIBE, ARHEMIZOR T CESRRBE PR«
KREIBHE”, SRR .and. EEK, B NI

program main
implicit none
print *, (1 < 2) .and. (2 < 3)

end program main

REA AN, BT IXFERRR T AT RS “HR IR 1L

.false..

program main
implicit none
print *, (0.1 + 0.2) == 0.3

end program main

PRI 4 H i i, RN O — e RR HE R AR A, 45 55 B, 0.1,
0.2, 0.3 MM REAFHE R T 0.1, 0.2, 0.3, A (0.1 + 0.2) == 0.3 {H
& .false. HSZHRATEM. XA W TIZAAE TSR MAEES T,
% Python 3 BRINE L FHLZ ik, S8 FHFIFEF Ifx Al Gfortran TE#RRE
3 IR SR, IR L.

BRI Sy L o 7 i 500 R0 SR IS AS S A 2 22, i DA SR PR A 308 U 25
SRR A, T4 B IX AN R IE B ERSEN, T B S 1)
SR WA — A, BB A RIE G R R TSR EA R X
(). ANt sepf i, ELE P RIER AL R EHEILEE B X, X
BT, Rk R RS R, Bl g, w, Fe, Brrz 2k
(1), XRFERAS G AT H IR 2.
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ST 20 4o BAA KK Kb PO A 0T R K64 R RAA KR, I 4
TIEGE AR XA TS,

WA AN, BT HRFEREF == AL, S5 RE R R

.false.

program main

implicit none

real :: zero
zero = 0.0
print *, (zero / zero) == (zero / zero)

end program main

XSEKN zero / zero HHK/ZE NaN, 1] NaN ##l € A LM%, H2e
Ho, #AHSE. B DME R — MR SE o], RATAREEREAEE M NaN i
1E == PR AW [r] A2 NaN (AL EAR, 4R Z false.). HH
NAH NaN #HE Sl B SAESE, BrPl S HACY [r] & NaN B, [x] /=
[r] A, AT IR X S5 i A)r [r] 2 A2 NaN.
WMRIEFRE LA IR F R E ) ) s 52 P = 45 £ 10 2 JE
B, RIS EH OE X T —EFNREIT. S R B B SR T
(PIRTAG , Gn i2s SE A P AN 457 B B I AR — AR (R RTINS I THTAM 4%

o WERPATFFFHA 0 DT, HALTRHE (n+1) DR
TTHBFATHE (n+ 1) DT, MAD TR < FTHEH.

o WERPHAMITATH AT n DT, AL THTHRS (n+1) DT
JET AL TFRES (n+1) DR, MALTRE 7 A58,

o WEFANTREH S AR, MEATHFE == AT,

AR, “>=" B “<7) “<=" FEA “>7, “/=" HRA “=="

2T IRmIFREE AT FR MG T, Fortran X342 T —3t, 1EbRAE
Heh T —SepiE, i3 ASCIT BN T & FfF & 8 e 17 2 —, {3 X B E
B, AHE R VAN [F) G B 2 AT 4 B LU T B A5 H A TR 25 51, BT DAAR 8
6 1, AV RO TR e 5 7. AN id Fortran TS 2T,
R [a] A1 [0] 7R, WARANT LA 1ge(lal, [bl), 1gt([al,
[bl), 11e([a], [bl), 11t([al, [b]) fX& [al >= [b], [a] > [bl, [a]
<= [bl, [a] < [b], XFEgmBEZFA B CERIT, s A ASCIIL 1)
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M R LB A B IS SR e 7. 2 [a] == [b] A [a] /= [b], EflZ
BT A5 R AR IR, S5 SRRV IS By R &, A g — Bk
BHUT . RBIERSE T, WERZATE S TR,
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Yara A NN
57\

6.1 Z5#

BPMLER (construct) ZEFMHM: %451 (conditional con-
struct) FIEF 45 (loop construct). 42 FRUFI) if G542 FMF4EH, do
5K do while SEH REIRAEE . AR FH 45 46 B I fige 75 243k, [F) #1175
BOE SR 9.

6.1.1 if £&54

FEPE if S5 Z BT [F 2 R B HITE read *, 1HA), XFHEAPR RS H I
TERfH. read *, A TFMHAM print *, WK, ESERITMALE
B LN ERES R R, R T X7, ZAMTEET R 5 170
=EE.
program main

use, intrinsic :: iso_fortran_env, only: reall28

implicit none
real(reall128) :: number
read *, number

print *, number

end program main

AR VS 2022 + Ifx i & H VS Code + Gfortran iz X Mol 7, #i4:
U ANERE. 3R H VS 2022 + Ifx, ALAMEHE B R %A — N R B2
br. 2R VS Code + Gfortran, HAMEHE BLRZA — A AHOERR. Ran
MEAE LA Yobs, FRATTTE EELEAEAE (1) A o FH BB Zc B p i — TR ke H 1.

PRRIERRFE SORHE do while S5HRIEK do i h ¥ —F, {A—HERIT do while 4544 & BL—Fh45H4.
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13

b ML, A7 EE A s N BT, RN 123456, FRAT K
123.456 BEAETRA TR AR ILAEHERE B, SR )5 FRAT3% R 25, 123.456
PR ZS number T . 2 JEREF 24K 4EIZ1T, number [I{H 123.456 KI8T
56 AT EHTH I 5 b (BRARE T SR ST R X)), R A,
BATN I FA G R0, BRI REM A 123.456_reall28.

DUEFF I if 5 EEATY. 58 FHIXA AR RN 07 2w~ HE
number AL AR T, BT LA IR [F 24 AT TN AN & B AL 16, Gfortran 254
OH Ifx e

program main

implicit none

integer :: number

read *, number

print *, number

if (number /= 0) then
! (number /= 0) == .true.
print *, 'The number is not O!'

else
! (number /= 0) == .false.
print *, 'The number is O!'

end if

end program main
AP EE 6 4TRIE 12 17 if 850, FEFB XA if 85091 &2
Jeit HAG T BIMERLA, BER .true. L2 .false..

o WHRZE .true., LM then T 1 THIBIKIKIZIT, BRIE1TH
else , ARGk M end if T 1 ATHIRIKIKIZAT. XFE, else Fl
end if Z[AAFTALIET.

o UWIRZE .false., HABEEE M else THIZ 1 ITHIBKIKIEIT, HEiE
F4T end if , AJGM end if NI 1 7 HFIBKIRIZIT. XHE, then
Al else Z AT A2I81T.

LEFRATTZ if A B FN) o3 A PR A BRI L

o number & 1: ME 455 B number /= 0 & .true., ;A M then T

M2 1 AT RIETT, BT L5 8 friadr, B LIl “The

68



number is not 0!”, 2AJ55 9 1772 else, ITLABkF%IZIT end if R —
17, Wil /2 end program main. HZ&4518: B4 LI “The number

is not 0!”.

o number & 0: MH[$55 B ) number /= 0 /& .false., A4 Bk M
else N 1 TR AT, FTUAZE 10 %6 11 174117, bkt b
I “The number is 01", A5 5 12 1T7/& else, ATLLIEAT end if NI —
17, Wil /2 end program main. HZ&4518: B LI “The number

is 017,

Fem U B, b1 B8 1A AN/ R B, RIS AT S o AR HE B A RN
T, W AATEAT Al YR ARAD, A AT A JIE FE AR AR A 1T T BT RL
BATAN N FHRRE, Hhnfg R i ef.

1 program main

2 implicit nomne

3 integer :: number

4 print *, 'Enter a integer number:'
5 read *, number

6 print *, number

7 if (number /= 0) then

8 !' (number /= 0) == .true.

9 print *, 'The number is not 0!’
10 else

11 ! (number /= 0) == .false.

12 print *, 'The number is O!'

13 end if

14 end program main

EAZEIL R b 2 202 A I i (O W

LR kR R T, AR if S BLUEAT if ZiH, RS R
R ERH, BATELR. E T HIXAS B Rk .
program main

implicit none

integer :: score

=W NN =

read *, score
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10
11
12
13
14
15
16
17
18
19

print *, score

if ((score < 0) .or. (score > 100)) then

! ((score < 0) .or. (score > 100)) == .true.
print *, 'Invalid Score!'
else
! ((score < 0) .or. (score > 100)) == . false.
if (score >= 60) then
! (score >= 60) == .true.
print *, 'Succeed.'
else
! (score >= 60) == . false.
print *, 'Fail.'
end if
end if

end program main
EHATHL if SR M = A AR L

e number f& 101: 3 6 /THIWN .true., FEFF &IE1T56 6 1T then 5

FIARHD, BE%: b2 B “Invalid Score!”; 28558 9 1742 else, ATk
BAEATH 18 470 end if JoMARAY. HA&45E: A EHIL “Invalid

Score!”.

number A& 61: £ 6 7T HIWIN . false., FRITSBRFLIZITEE 9 1T else
Ja RS SRIGHE 11 47N true., FEFFSIE1TEE 11 1T/ then
JEBAHS, FR%E B4 I “Succeed.”; SRJE 5 14 1T/ else, FTLAS Bk
HAEATH 17 AT end if JEMIMRAY; A5 50 18 17/& end if, FTLI&
BATH 18 171 end if MRS, & 450 % EHIL “Succeed.”.

number & 1: % 6 THIWA false., BT SEFIZATE 9 1TH else
Ja BIARED; AR5 11 THIBN false., FEFSBMLIEITH 14 1TH
else Ja MRS, % E&HBL “Fail”; ARG 50 17 1T/ end if, TS
BATH 17 1710 end if JEHIMCAS; ZRJ5 250 18 1742 end if, Tll&iz
1755 18 1TH) end if JaMMNRY. & 48 BEsE BB “Fail”.

[l SAATAT e SkoK, R LRIREAE T, AR N EE — [ feih 5 # %
B 5%, FAITR REZIT B, 4R H BT, (52 X b B 28 11 i
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(B ERATIEAF Z D[R] 1, BIXA S B — 80 40 i 2 B 1is 47 77 .
AR ICAR L 4 i )R AL, 4k 5 vl DURIE R HE 28 6 171 then,
91T else, 5 18 1THI end if &— if 51, 28 11 1T1Y then, 5
14 171 else, 5 17 1TH) end if & if S50, WERE A, 2%y
IR SRy SN

BAETFIE if S5HIMTRIALTAR Ze 2Y A AREdE if S5 R A
[FEAES ] EE PR, XA REIH 68 T AR 07
NI LR RERD else B end if Z[AIEAITSR.

program main
implicit none
integer :: number
read *, number
print *, number
if (number /= 0) then
print *, 'The number is not O!'
else
end if

end program main

XN R, else Fl end if Z AT AHBA. HLEFRATT LLE else tH
MHF, Ak if 254728 Rl Ak 2.

program main
implicit none
integer :: number
read *, number
print *, number
if (number /= 0) then
print *, 'The number is not O!'
end if

end program main

FER NI ARG, ZARGIH 69 TUH “HIWHE S Rs” il 2E
AR

program main
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implicit none

integer :: score

read *, score

print *, score

if ((score < 0) .or. (score > 100)) then
print *, 'Invalid Score!'

else

if (score >= 60) then

print *, 'Succeed.'
else

print *, 'Fail.'
end if

end if

end program main

ARG, AZ 0 if SSHTESMNER if 451011 else Fl end if ZJH], X7k
oL R EATAT A R 28 if S5HR T XA Bl 5 —2, AR R if
SRR EINERE, JEA R if S5 XA K.

program main
implicit none
integer :: score
read *, score
print *, score
if ((score < 0) .or. (score > 100)) then

print *, 'Invalid Score!'

if (score >= 60) then

print *, 'Succeed.'
else

print *, 'Fail.'
end if
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17 end program main

B0, WATEWNZ /Y if S5 R4t 4 Ak,

1 program main

2 implicit none

3 integer :: score

4 read *, score

5 print *, score

6 if ((score < 0) .or. (score > 100)) then
7 print *, 'Invalid Score!'
8 else

9 /o
10 if (score >= 60) then

11 print *, 'Succeed.'

12 else

13 print *, 'Fail.'

14 end if

15 f o
16 end if

17 end program main

=00 FRATM A LT — AT RS, HAE R R R T — AT B ROR, R
B TR 60— 77 oLse I, B2 AT B LTS T 7 M 0 2 47,
il else 1 if [A]FE/DFH

program main
implicit none
integer :: score
read *, score
print *, score
if ((score < 0) .or. (score > 100)) then
print *, 'Invalid Score!'

else if (score >= 60) then

© 00 N O Ot = W N

print *, 'Succeed.'

—
=]

else
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print *, 'Fail.'

end if

end program main
VUL, BA T T AT R AR R LI 4T [ end if.
program main

implicit none

integer :: score

read *, score

print *, score

if ((score < 0) .or. (score > 100)) then

print *, 'Invalid Score!'

else if (score >= 60) then

print *, 'Succeed.'
else

print *, 'Fail.'
end if

end program main

KIER! EHEMFEFH if Fl end if Z[AIGERE LAY if 450, A if
SRR A BTG B8 DGR A RE AR AR, A NI <A R =
A, XA RG] it SR E R, BRI EREIERS R if
SRR XA R, SUE R T A A/ R R 2 UGE B DY D IR,
HERE A — AR R if 4544,

program main
implicit none
integer :: score
read *, score
print *, score
if (score > 100) then
print *, 'Invalid Score!'

else
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if (score >= 90) then
print *, 'A'
else
if (score >= 80) then
print *, 'B'
else
if (score >= 60) then
print *, 'C'
else
if (score >= 0) then

print *, 'D'

else
print *, 'Invalid
end if
end if
end if
end if
end if
end program main
T A A
program main
implicit none
integer :: score

read *, score

print *, score

if (score > 100) then
print *, 'Invalid Score!'

else if (score >= 90) then
print *, 'A'

else if (score >= 80) then
print *, 'B'

else if (score >= 60) then

print *, 'C'
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else if (score >= 0) then
print *, 'D'
else
print *, 'Invalid Score!'
end if

end program main

ATLVE B R R if SSHNE )G, ML FTEEAR AT T . 15 RS2
SRERE A O I Z ZAH.

R VFUMA 2y if S5HIIMARZE. 45 if S5 INARSEIR T 5, 7 if S50 3k
(1) if AUIIAN [tagl :, 4521 end if JGIHIMN [tagl, BUWTES if S5H0I0ARZE
(tagl. if HMIZEAAUE A, THEFRBEIS, SNE0 if S50 7 FR% outer,
WZH if Z5H0N T #5328 inner.

program main
implicit none
integer :: score
read *, score
print *, score
outer: if ((score < 0) .or. (score > 100)) then
print *, 'Invalid Score!'
else
inner: if (score >= 60) then
print *, 'Succeed.'
else
print *, 'Fail.'
end if inner
end if outer

end program main

EITER, OV if SRR R — A if 4544, Bt DAAE TR Y if 454
s, N REEREAN SRR A if SEAROSK R INARRE. TS G2 EHR AT, A
J#R%S inner MIE IEHfT).

program main

implicit none

76



integer :: score

read *, score

print *, score

outer: if ((score < 0) .or. (score > 100)) then
print *, 'Invalid Score!'

else inner: if (score >= 60) then

© 00 N O Ot = W

print *, 'Succeed.'
10 else
11 print *, 'Fail.'
12 inner
13 end if outer

14 end program main

6.1.2 do &
RRbr A URgA], S°07 L = %2 FATT AT DK A2 3 R BT 22— Nomas

n=1n2
SKEH m BIEAME (6307 2)V2 BRAFRATH npax = 10, FATH H AT L

BN IR FE SRR AT

1 program main

2 implicit none

3 print *, (6.0%(1.0/1.0%%x2.0 &

4 + 1.0/2.0%%2.0 &
) + 1.0/3.0%%x2.0 &
6 + 1.0/4.0%%2.0 &
7 + 1.0/5.0%%2.0 &
8 + 1.0/6.0%%x2.0 &
9 + 1.0/7.0%%x2.0 &
10 + 1.0/8.0%%2.0 &
11 + 1.0/9.0%%x2.0 &
12 + 1.0/10.0%%2.0))**(1.0/2.0)

13 end program main

EAERIATI nimax = 1000, 5 —TATAMAESCN 7. X FATHA 24 2
i do &, 15T HIXFE.
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program main

implicit none

integer :: n

real :: s

s = 0.0

do n =1, 1000

s = s + 1.0/real(n)**2.0

end do

print *, (6.0%s) *x (1.0/2.0)
end program main
EANEFIBIT RS 6 TR RAEM S 77 BHRRMIE n WK 1, R)FEB1T
do ¥ end do Z[AJHIfw4, WHLZESE 717, AT 7 47/E, KT n 0Lk
1, REH—IBATEE 747, REEE n Nk 1, G H—UGS1T5 717 W
BEAEIAEEAT, HE n 555 1000 Ja, HNESE —B1TH 71T, ARt
end do ZJAMIAT4 1. X EIHIXAET, SEEREME: 2o T 1, 817
BTAT, A n T 2, BT TAT. A n T 999, BITH TIT, & n T
1000, I84T5 74T, HJRIBATH 9 ATHRE] © KL UE 1.

FHIF R ERR 0 WIN 1, WA B (6 Yo )Y =

n=1 n2

(6 - > T INY2CER DABRATAT CAE SR 20, ARG L nmax = 1000 REH 7

n=—1 n2

RO ALME, 15 TR

program main

implicit none

integer :: n
real :: s
s = 0.0
don = -1, -1000, -1
s = s + 1.0/real(n)**2.0
end do

print *, (6.0%s) *x (1.0/2.0)
end program main
ERES 6 TS TA , -1 fERJ5, R IERR o #3801,
AR 1. X BRI, XERE o MESKIOE -1, -2, .., -999,
-1000.
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HATPRIE L LG —F do 4iMINIEAT T, — 4 do SiMIAT kAL do [m]

= [m1], [m2], [m3], J5k/& end do. [m] WUZEZE, HAETHEE
(counter variable). fJaf , [m3] B LAEBE, WIRHEE, A4 m3] N 1.

do &5t HYIz4T 7 AU R

L 8 1], m2], 3], &R HNHE1E my, mo, ms, 73 BIFAEHIIR
Z 4 (initial parameter), ¥ 2 (terminal parameter), 14824
(incrementation parameter).

2. 4 mg &1 0, WHRES.

4. % ms j(%r‘ 0 E [Hl] j(ﬂ: ma, Ei ms /J\ﬂ: 0 E_ [III] /J\%: mao, ')_'\'Jl‘éﬁ
end do 17, HIBEATES 5 2B,

5. 1217 do [m] = [m1], [m2], [m3] 1 end do ZIAJFIHR).

6. I£175) end do W, ik [m] I ms, SRIFEIEIS 4 5.

FATH N EZARGIRGE S 7347 do 4.

1
2
3
4
)
6
7
8
9

program main

implicit none

integer :: n
n = 100
print *, 'Before loop: ', n

don-=1, 10, 2

print *, 'In loop: ', n
end do
print *, 'After loop: ', n

10 end program main

7E do Z5HHT n A2 100, 1E do Z5HH, my, ma, ma 5 1, 10, 2, H
Homs AN 0, FRFF AT BA4kEL:. —JHFiE n 22 1, A5 mg 22 2, bl o K2
3,5,7,9. BA my KT 0, TUARMNEEE n BEHERT mo. ZJ5 n 2 11,
n KT my T, FTLAIZ4T end do F—47, 7F do 45#4J5 n A& 11.

547 do [m] = [m1], [m2], [m3] F1 end do ZI[BI[IFF4>I, iHH4E

B [m] AREPIRE, 5NN Bk, FTELT X AR 7 A
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program main

implicit none

integer :: n

n = 100

don=1, 10, 2
n =25

end do

end program main

m1], m2], m3] HEN AT PAARLK, 15 my, me, ms 7E do GEJIB T H IR
B1PEAE T, ASEE. FHEXANERF, KA do SMig 7 4EN m1],
m2], [m3] WA 1, 10, 2, FTLL my, me, ms H%E 1, 10, 2 A4, {H
Fortran & %% P LE FAKE X FEHIFRT 2 Bk, B9 my, ma, my 25—
HIRE 1], m2], 3] FMEAE, FIIE RN E S X RRR T

program main

implicit none

integer :: n
n = 100
print *, 'Before loop: ', n

do n = n-99, n-90, n-98
print *, 'In loop: ', n

end do

print *, 'After loop: ', n

end program main

e 21 EEA do ZME, ik [m1], [m2], [m3] SERZFRE.

LR R m] #R2ERR). % Modern Fortran AnifE, 114X
A5 B “shall be” BRI, XA TLHLIEFR. EF T XA 1.

program main

implicit none

integer :: n
real :: r, s
n =20
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s = 0.0

do r = 1.0, 2.0, 0.001
n=n+1
s = s + r*x*x0.5

end do

print *, n, r, s

end program main

H Gfortran X /NMETF HIEZA12 RBUE I —HEEE i H o 1% H
S RE 42 1000 MAE 1001. FHMEE, r MHTHERTAR 2,001, 2
HIE, SRR RZER, XHE « #0074 1000 K, WAEF R R 2, 1000
POERIEEE ©r KT 2.0 —£FE, SR BMptsk 53 7% E S 1001 &, X
SERA R BATIARE M

F Tfx MUIXANRE R I R 22T 2 R DL 4 ) i FL &5 L8 1E J2 AT 13 45
(). AT 5 e AR IR S 0.001 K 0.000001, FH—[A], Hiex
RI n W% H 4552 1000000 MAZE 1000001, 45 A RBANARK T, 1M
HiEsEMEA..

M 22 AER do 40T, ik [m], [m1], [m2], [m3] R A4,

FRATRT LA — e A A5 B4 1 18 ikt O P Se R ) oh e i, e
AITAT CASE_E T AR e 250 T AR .
program main

implicit none

integer :: n, r_
real :: s
n =20
s = 0.0
do r_ = 1000, 2000, 1
n=n+1
s = s + (real(r_)/1000.0)%**0.5
end do

print *, n, r_, s

end program main
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XA, 8 7T ATAKRES do r = 1.0, 2.0, 0.001, 5 9 fTARES
s = s + r*x0.5 (HIXFE r R LRA K. BAE S E—MEMT v, It
¥k r == real(r_)/1000.0, T2 74T LA do r_ = 1000, 2000,
1 (A, L AT, 55 9 1TH real(r_)/1000.0 [AIE:ME v, TS
s = s + (real(r_)/1000.0)**0.5, XFEm AT AT Wb Hhigk 6 FH 92 it
AT

%5 do Z5HINFRZEFNLG if SR ibn2E 7 R, 78 do A5k do i
[N [tagl:, 4521 end do J5MHINN [tagl], BIAT4S do S5 NFR2E [tagl.
do WA A AU 2Hs. RGBT,

program main
implicit none
integer :: n
real :: s
s = 0.0
loop: do n =1, 1000
s = s + 1.0/real(n)**2.0
end do loop
print *, (6.0%s) *x (1.0/2.0)

end program main

a4 R AR L

F- MR G T, 50 A0/, i —NH M
oK — X K, B — N H X KA —xb /N, 158 12 H KR
HNRJER 200 R RERUESS R 233, (IR A0 2 1 [R5 — FF iR
HESEHERF, Ak 233.

B AR T HIXANMERE R ATA TR A, RO B R A — E
Bk —A do S5 ELEA 7 —A do &5#, IEIF4A FI2EA1145 5.

VI V3 V3
V2 V3
V3

e

—_
o
o
—_
o
[y

V99
8
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6.1.3 do while &4

LA — MRS 7, I B SOE R . B
WIBEE n B DI BB BE K T 3,14, FRATAT L A fi.

program main
implicit none
integer :: n
real :: s
n=20
s = 0.0
do while (s < (3.14%*%2.0 / 6.0))
n=mn+1
s = s + 1.0/real(n)**2.0
10 end do

© 00 N O Ot = W N

11 print *, n

12 end program main
EANEFH T do while 254, HiZ/Ed AR, do while FHIFES A
[k L AUEZ A ), TA X KIARIL/E [do-while-expr].

1. #7 [do-while-expr] MMH N .true., MiZIT end do F—47, &Nk
17585 2 4.

2. iZ4T do while ([do-while-expr]) Al end do X [HHIFBES).

3. iz17%| end do W}, [AIFZE 1 2.

X HEEERENZ do while Z5H1 )G —1T/2 end do M A/ end do
while, A~ do while Z5#)H5L5E do S5 I—FF. 45 do while £5# Inbs
ZERZE do g5 INARZE 7 AH L.

6.2 MITIEFIER

A I BATTH EBATITR N, — DRI, JIEBEMREF AT
773, X FRATT 75 B L RO PAT 5 A (execution control statement)
RIAR. IXEEPAT E I ) R BEBRERR P “PATHR 2, B3 T X e e
EHATEEHER) continue FETEAR & UL L THIA L.
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program main
implicit none
continue
integer :: number
read *, number
print *, number

end program main

6.2.1 continue 1&q]

continue &) 51E continue, £/~ “MEHAT?, FVFERBATERA AKX
B XAMEREEREAT AN, HSb A A K. 5E T X AR, XA
B 68 BT HIWTHZ SN 07 2 BN 5 ERERT then 2 else Z[A]HTEF)
k.
program main

implicit none

integer :: number

read *, number

print *, number

if (number /= 0) then

else

print *, 'The number is 0!’
end if

end program main

TEIXANRBIF, then Fl else 2 [AAHA WA, Fortran 3% 5 U AR L 5K Ak
FIXAERIRE AT Ref T AL oK. SERFRATATBATE then I else Z[H4H A
— continue {EA)IR HFMILE, 1§ EX W then | else Z[A]ME AT,

program main
implicit none
integer :: number
read *, number
print *, number

if (number /= 0) then
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continue
else

print *, 'The number is O!'
end if

end program main

FEREEEE, Fortran ) continue WHHJAH4T C #1 Python ) pass &),
ifi C #1 Python ) continue #&A)J#H24 T Fortran [ cycle iEH) (M 6.2.3 /)
), RSB R

6.2.2 exit iEA]

CRERIERE n, n® M (n+1)° ZEEEA DR IITHIE N
FeoRHIr n? Al (n 4+ 1)? ZIRFEEDEBOR SR Seid i aes R,
FEALE T,

program main
implicit none
integer :: i, j, n
logical :: is_prime

read *, n

do i = n**x2, (n+1)*%*2
is_prime = .true.
do j =2, i-1
if (i == i/j*j) then
is_prime = .false.
end if
end do

print *, i, is_prime
end do

end program main

RAREFPERCRE AR ARG, NS 9 170l 5 RO 4 i,
KA A W i == 1/5+5 BT DLRE 1 AP T, Prbm e i ==
i/j%j B, ¥ is_prime WK .false., AR5 HIEETH)ZM end do ZJGHI
55 13 ATH AR X AT exit IERIHULF, & X R
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program main
implicit none
integer :: i, j, n
logical :: is_prime

read *, n

© 0~ O U W N R

do i = n**2, (n+1)*x*2
is_prime = .true.
inner_loop: do j = 2, i-1
if (4 == i/j*j) then

10 is_prime = .false.
11 exit inner_loop J—————-
12 end if
13 end do inner_loop
14 print *, i, is_prime I<————-
15 end do
16 end program main

O E MR, HUR B UE] exit inner_loop MUEH MR, A5
W H B I21T end do inner_loop Z JGHIIEH] T . exit FMHIARZEIEIH T
BREE RO, AR R AR BRI end do 5 (LIRS 15 115),

AT AR 4 5.
1 program main
2 implicit none
3 integer :: i, j, n
4 logical :: is_prime
5 read *, n
6 outer_loop: do i = n**2, (n+1)*%2
7 is_prime = .true.
8 do j = 2, i-1
9 if (i == i/j*j) then
10 is_prime = .false.
11 exit outer_loop J—e——_—— — — -
12 end if
13 end do
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print *, i, is_prime

end do outer_loop

end program main

WRE R — R, ARAIMRER, B4 exit Ja il UIAGHRZE. Wk
A RE R, RWIMRER, A exit Ja ATGIRZE 51 RIREL, #1140 L

IR, SAFERERZ 13 17 end do /L& 15 1T end do J5.

£ do while Z5HIAN if G5F AT exit 1EA), EFZATH AR,

6.2.3 cycle 5]

—MEAER DR A, EMES SR RHET, exit EH)

program main
implicit none
integer :: i, j, n
logical :: is_prime
read *, n
do i = n**2, (n+1)**2
is_prime = .true.

inner_loop: do j

is_prime

cycle inner_loop

end if

end do inner_loop

=2,
if (i == i/j*j) then

.false.

print *, i, is_prime

end do

end program main

£ I BEAMESF, T cycle TR AIREIEARIESR, M7 400855, R
R A — 40 P9 R, RATITBLX A5,

£ B NP, B R % — L3 cycle inner_loop V% H —MMK, 2R
JEMAFIATIESEE 5 0, HEEAINEEAR L (LHRETE 8

17), HREATIEI S 4 20, cycle JRHINRZEIRHT T BRAL AL B, A0 RIRAT

1E—RANEEH, BATAT XA .
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program main
implicit none
integer :: i, j, n
logical :: is_prime

read *, n

outer_loop: do i = n**2, (n+1)**2 /<-—----—-- +
is_prime = .true. !
do j =2, i-1 !

if (4 == i/j*j) then !
is_prime = .false. !
cycle outer_loop J————— +
end if
end do

print *, i, is_prime
end do outer_loop

end program main

WMREWRA—Z, RREHNIMRER, B4 cycle G IASHRE. W
REWMA XA —E, RHAIMKER, B4 cycle G A EIRELHIRIREL, #1
BT RARST, SAMIERE 2 8 1TIEZE 6 1T.

7f do while Z5fH i [ cycle iBH], 5 [F2A1H 224, 7E if 4589
HE LR cycle 1.

6.2.4 stop i&f]

stop WHJE stop JRERFAF &, MEAZRATERAC 2| ERR P BUR —1T. 18
1T stop AN, RS2 stop Ja I 75 i RAEGE e L WoRgn B as AN L
VAT TN NN N I
program main

implicit none

call helloworld()

print *, "main"
end program main I <= +
subroutine helloworld() !
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implicit none !
stop "Oh, yes!" - +
print *, "Hello, world!"

end subroutine helloworld

6.2.5 error stop i&f]

error stop W H)JE error stop JARFFFH, MER 2T I HINIRES. 12
1T error stop WEHINS, 22 % error stop &M Tt RIESF 4 E IR
U PR U LI N Z B R S R Rl .

program main
implicit none
call helloworld()
print *, "main"

end program main

subroutine helloworld()
implicit none
error stop "Oh, no!" ! Raise an error!
print *, "Hello, world!"

end subroutine helloworld

error stop 15 A)F stop 1A FIANFZ stop 15 A)iE AR 7 I IE 5 211 (normal
termination) MM error stop it AR HIEEIRZELE (error termination).

6.2.6 return i&F6]

return A1 revurn, JEHI/RALERT R, AL TRFF b, (AR
AT B B TR RS —AT.

program main
implicit none
call helloworld()
print *, "main"

end program main

89



1 subroutine helloworld()

2 implicit none

3 return P -+
4 print *, "Hello, world!" !
5 end subroutine helloworld I<---+

WA “error return 5],
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FtE #E

&5 RIEFRANITERI AR R E AR & (scalar), ABEBIZE /N case, K case A&
A (array). AR S FERE B0 A, HIHSTHEH T DT R AR, R
AT E AT B R A EHRE R, st A T ) T B
ANTRIR, A5 A5G TR FEC SR AN 27 Gt T2 1 [) 2 A1 e e R0 2 o 1 o TR X 37,
PR SRUE, AV RS IR A B2 S5 U ) TR A SR — K HER e S, B i 465K
o [F 2 ER— B UK, R BEAE 1. HAh, ZRTEIT3HAAR 8
W, Scbr EAEME AL REES (1, Rona S A RS A 7R B
TR e, HEILE BX BRI A P AR EH KH, B
DLAAZF IR T2 A A A K3E S {3, R i i KEE 5 M HE LN &

7.1 BUHEAM

Fortran " 7 42 (whole array) FIHE4%04H, Joif 4%,
RN a: S x-- - xS, = C, (81,...,8,) = G, .5, , SeFER D €
{1,...,n}, Si = {is... . ki} CZ. |TFZ, BHEHR—HHE n MEHCTHR
EE as, s,y S1seees 8y BBUEIEEAZ {1, kit ooy {ns oo kn )
BAHRHAEE 2, B m s, ERE, Wb R E, IKE2H R LIRR
BB, BT LR — B RE ) 0 3 — 79 [A] A TR 8 13 T SR V.

P b — B B R E X, 8 AN o, WE SO RS n R
REAH o MYEEL/FE (rank), PREAHS T 0 4E504H. =i € {1,...,n}, FREK
Ha FE i NMEE (dimension), BEL j; FIREEL k; 50 AN EA o IEE 0 A
HZR T I (lower-bound) Fl L5t (upper-bound), {ji,...,k:} LR

PRI S B
A 22 2 B,
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L= (ki — 4i) + 1 FONECH o BO5E ¢« DNEREIIKE (extent). A& (I1,...,1,)
PRV a IR (shape), AR PN ERL 1 450, IEREH 1 x -+ x 1,
FRAEH o WK/ (size). B o FEIRTPHAERICE a,,. ., HRANEAH o
[F]—NICEK (element), sq,...,s, THIE ¢ MEE s, KN as, 5, W P 4
Fhr/Z 5] (subscript/index). PA_FIX— KHEE SUE R Z4A1 78 Z 2D ).

HREFFHEZE a REFELSEAH o, N rank(a), 1bound(a), ubound(a),
shape(a), size(a) 7} B o FIGEE n, HIFTA 48R S4B )
B (J1,. s Jn), HFTELER EAEBPIAE (k... k), TBAR (L, ..., 1),
KNI x - x L,

[) AT 15 5 2 1Dk () 3 R R AN RE A AR 454 (data structure),
TR A5 R AR P T E 0 R 3. A 17 5 35 B[R] AT A 2 s &5 4 1) 07 =k
RALBER AW EMA. Flan— 1 450 o {1,2,3} — C, AT AR EAE
R (a1 ag as), (BE OB T B ORATIR R 2% R #5. Xlan—1A 2
P a: {1,2,3} x {1,2,3} = C, RATATIEEHEE R — KT E

a11 @12 G13
21 Q22 Q23] -

a3z; G32 (33

3 YERCAH R 1, FATTHE B — R IE TR N HER— A KK TT R,
BAPNEFHEEE DR EEm B AR TR T, Bl 4 i,
REEEARBGIAE — RHEIE TR FEFHERS — A « 4 gERKTTE”, B~
AT EE — DN EH, BEABR MK, Bk RIS, 1K
KT R — KRHEIETT A/ NAR T HER, RS INE T e — ML

Fortran #AH T K TuERA — MM ESLHESIINT: FE as, s, M
byt 4 Sig1 = tigtyo- s Sn = tn B & sy < ti, W a,,.s, 16 a4,
HITH, s > ti, W ag, o, TF ay,. 4, Ja. WSRA print *, HHEH, B4
Fortran 2% 768 WUT #2440 B8 AL R 5N o &, Fortran #HE I HES I
FFRAFIE ST (column-major order). Matlab % Fortran, tH2&%5G
. C #E HEFIT A—FE, BATENT (row-major order), Python
% C, MRATAMT. Flan—A 2 4304 o {1,2} x{1,2} — C, {E Fortran
FUE ARSI o, A B AR S ARSI R, HEF 22 a11, ast, a2, azs, 1
Bl 7.1 Fiow, £ C BUE AT T, A7 B i a1 T R8s ik, FFr 2
ain, a2, 21, azo, A 7.2 fiR.

WERPAEH o F1 b, AR —FE, AKX EAM TREA BA
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11 a12

ve

21 A22

K 7.1: Fortran € 1AL ST 7 = B

ayy; ——— Q12

/

A21 — (22

7.2: C BUE ATy R E

[ ——Xf R R, BI4% Fortran MUE M ICEHSINT, o MICRPHIES i
ANMTCEM b FIGER FHESS ¢ NIIOTE XTI, #E 2, S A E
AT R EIR o F1 b TG, IBA a Al b 63 FHELEAR RO B 1 o0
FREXT. Flin—A 2 4804 a: {0,1,2} x {0,1} — C FH—4> 2 4i%
M b: {1,2,3} x {1,2} — C, EfIFITCEREI R RWE 7.3 Fis.

apo Qo1 bi1 bis
Q10 a1 b21 b22

a0 a21 b31 b32

K 7.3: JTTERAN KRR EE

RPN EEH T LA JCR A R R &R, A e/ ZEAMERR, HE
MR YEFE AT EA M AR LT 5. AEeBEH R el — ¢ RATE
RITEAR, EERASE LB 2 1) B A, a2 i, A-afidms
O — R T LRI SR, J7 REAGHHAT B RN, W BLRT 8 A T3 R VR
#, HIEEHAHP e RMEEG HE TR, HREFTAE o ARIE2HA
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a, W rank(a), shape(a), size(a) VIR lZIERTA o FIL4EEL n, TEAR
(I, ..., 1), RAN T x -+ x 1, T 1bound(a), ubound(a) N4FAl2&H n 4> 1
M HmE (1,...,1), HITE4ERENKEHRMWRE (I,..., 1), i
YERE ) N AR E 2 1 —FF (EESIAE). ARB I, LN HRAEE
SRR, BEANERE IR AR E 2 1 B kR R IR e 5.

7.2 BEBHE

AT LA B3 38 (array constructor) SRAIE —4ER4H &, %L
RGBS R ) — e AR AR . MG SR AR R A
W, TATA ZFAE. FrE s s aaean 1.1, HWam [ F ] 4B
AUV (/A1) BRmER (/...

FHMHEREES [al, ..., anl, al, ..., an FHMEE ai &1H
N a; BIbsE, RIRE [ay,...,a,]. B0 [1, 2, 3] ARF [1,2,3], 5.

R AR R BN do 73 (implied DO loop), X B JLELEHE. [F]
AT EEREE ) —HEEI do fEH, WIRZIMECE MEAE AN 1) 2 H X
do TE¥F, MATHLE BB FME... RUFATEE N2 [1,...,1000], 5 [1,

.., 10001 HEAR, XREATATUSE (G, 1 = 1, 1000)], HF i @b
e AR AR R — ek, BB do TR [({expr}, {m} = {mi1},
{m2}, {m31)] W i NIt T FErEa do TEH I 2 @ 4, H
tr, {m3} #ENE, {m3} MY 1.

do {m} = {m1}, {m2}, {m3}
print *, {expr}
end do

Bilan [(n**2, n = 1, 10, 2)] XK [12,3%,52,7%,92]. FRIRPEHE, {m} 20
AT B I ) R A

Ifx A8, TULHTEE [{m1}:{m2}:{m3}] & [{m}, {m} = {m1},
{m2}, {m3})]. XFPAKTE K 5L F A TA V.

— i, Z EHER do 73 [(...{expr}, m_1 = {m1_1}, {m2_1},
{m3_1}), ..., m_n = {m1_n}, {m2_n}, {m3_n})] B i MILERZ M
XM ZERA do TEMFEIHIAEE « NG Kb, {m3_iY A4, {n3_i}
My 1.
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do {m_n} = {m1_n}, {m2_n}, {m3_n}
do {m_1} = {m1_1}, {m2_1}, {m3_1}%}
print *, expr

end do

Bl [((m+n**2, m = 0, 1), n = 1, 2)]1 f0F [0+12,1+12,0+2%,1+22].
Python Af — M Z HEEX do MEIMEAHPIR, AR TR, megs
Z R, (HIEE R, Fortran 12 HER do B R B4 i —4E 8w &,
MR FELZ RPN E, BATER 7.4 TP ERIEE— 45U F B4
2 YR A

7.3 H¢HFERA

FHE A A B AU FL A 1 B 2 T G SR B ). e P Y v o R B
ALRGRAY BT LA S A1 75 BB A, B SRR /o) e B b B AT
EIESEYRL )

TEHUZH A5 B Aol 75 A EUZH N | dimension J& 1%, SRAf & BU2H 1) 4 B
FANYERER) BN, GPIMONEEAT, MR BRI - R E
e MU A ENAFRMSHI (G1:k1, ..., jn:kn), —Fl27E
[P) :: FIEIAN , dimension(jl:k1, ..., jn:kn). ji, .., jn FHIFTHE ji
k1, .., kn FFTA ki #DIREAEE (BN FERERN). j1:kl,
v, juikn HEIFTE ji: #ATEEG, AR, W ji N 1, ¥ 5 2Z, Fortran 3
HEMEELERE R T B2 1. Matlab 2% Fortran, tHERIAZE 1. C A—FF,
BRINAZ 0, Python %% C, HHERINJE 0. T IHIZEZH 75 7R .

program main

implicit none

real :: arrayl1(10, 10)

real, dimension(10, 10) :: array2
real :: array3(1:10, 1:10)

real, dimension(1:10, 1:10) :: array4

3 IXF I BUAAL AU 44 R AU
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end program main

e AR A B WE? — AKX EXNHAS dimension % —FMr s, B
ST U, T H A B, Ean R — DA A e R A
FEREAL, X 55— RO AR A AL 7, REHERHS dimension (15
v iy v R e e N

program main
implicit none
real :: a(1, 1), b(2, 2), c(3, 3)
real, dimension(4, 4) :: d, e, f

end program main

W A B s, A FRATT AT CAAE 75 B I ST 4 R T B S
B R *, IXFEEAE HL AL B X A I b S B e A6 A A (B
T e, B8 E. A X PR 4R/, AR E R
RE (B TERBAE 8.2.3 /N, T BB R E4 (implied-shape
array). M ZRXTREA RG], KA R AR v E— 4R T 5
N1 (GREA « BT 1 AR, BFON 3.

program main
implicit none
real, parameter :: v(1:%) = [0.1, 1.1, 2.1]

end program main

ANIEIBAC 745 J3 M0, FATPT AAE S IR ER BT jiki Y ji
ki, #F o, M allocatable filE allocatable J&f, K#E xR
7S IR IR TR AR B4 (deferred-shape array). ZE1R JE2IR 0020 25 4 5 11
ETFARAEF G ARE, (B4R E. AR SEIBAREAL a, AT LB
il allocate(a(jl:k1, ..., jn:kn)) MY allocate i&HJik a 4R T 5t
WHER j1, ., jn ((EE ji: Al EES), EAE K k1, .., kn, HIEW
deallocate(a) M deallocate WEHJiL a H4EEN LR AKRE. XWEKE
IERIRBH R e A&, anfilin T,
program main

implicit none
real, allocatable :: arrayl(:)

real, dimension(:, :), allocatable :: array2

96



© 00 N O Ot

Tt = W N -

allocate(arrayl1(10))
allocate(array2(10, 10))
deallocate (arrayl)
deallocate (array2)

end program main

HEFE R allocate 15A) I i B4 (9 4E L UL RC. 4 a0 R T IX A5, a
& YERT, H allocate WEAJEIAELE a & —4ER, XK R

program main
implicit none
real, allocatable :: a(:, :)
allocate(a(10)) ! Error: ranks are different!

end program main

FREIR K FE R B 2L, 7.5 KA, FRATSA 18 IR TR B A A )
fig, G2 HalfdH allocate iEA)F1 deallocate iEH], ATAHEOT. H
2, WRFEFIEAT BN DA TR 2 A B TR EAH, 15X AR E1R
TEIRELH S deallocate 1EH). 7 X 4 (i R A2, 35 500 W SR 7
BAT R R O A TR EAML AL &, AL EIR 7T e 2 4 fin B 3 il 4,
XN ERAE )2 42 R BIRFINL (garbage collection), {H K A 2 IR TR £ 2 75 2L
AT B T3 H allocate iEA)F1 deallocate 1EA)EAE —, FTLLAEIR IR
AR O BEAS 24 L SR i S B 0 B TR B2 SR B KT
e, 14> G #REAFA 4, H&aH R R KPR AREH — BN AT
i, BRANELE )RR T AR 2 A BT DARATAS 2 2 S S IR
HAgiH deallocate 1&H], ‘B AEIEIEIR AR EHIE N AL R, R KEF
P R AT IXAN ) #, H S B IR K B A R R B R AR /N (RSCANE i
RIEHARE AL, AHAZ MO SCAAL ] ), XA i) @it B AT LG

T 23 WwEEFEHINEFCEREEMERNENFA allocatable Bt 8975
7, A EANLZ4E A deallocate 54 .

7.4 BEABR(E

TATAT A B BEAT ALY (reshape), IXAR . AR AE A — AN IHEAH
Kids — MR —FERHT B, AR h S @ DM RTER MRS
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HHEESS « MTTEAR, 85 2, WIHEH T TR IL T R &6k,
FHEZITCR N OB HE 7 R AE BT . R {a) —IHEA, B4
reshape ({a}, {shape}) (HH' {shape} & —4E¥2) =X IHEA (o i
ITRAFRIRIAR Y {shape} HUBIEA. BN, FBRixdA18&E (7.1) i
KA,

S U

1 7

2 5 8 (7.1)
3 9

BATATLAE [, 1 =1, 91 ZRBIEIRA [3, 31 WA, FILEANS
reshape([(i, i = 1, 971, [3, 31) BinJ.

AT LA B3 AT 6 B (transpose), IXF & LA HEEERUE, 13EIH
AV RINNA as,..s,, EEHT RN by, s, BERR s, M bs, s,
PIAERE ) OR R —4ERE A M &) B {order} Hw, Btial & A 17T & &0y
WRIKA i1y oy iy W by, s, = s, s, - ELOACHBERE, WSR2 TERA —
A n G, AAEREEN s, B, os, Bl B o BIIGE al,. ., HEEAEAAR
R (S50, 8,) by ARG FRATAR A (0] (1) AL bRt Ak IH s BHAEROHT s, -
IH s, HIAZRHT s;,, BHIGHEEBIR R (s1,...,8,) ERTTERERZ b TR
boy.sn = s, sy, - TATHTEEBARRIG] 5. B dATEIE (7.1) R84l
HE R (7.2) RIS

(7.2)

Uy
co ot N
O O W

Hli1dess X (7.1) PREEHAS EARSRR N 7.4 R, 40 (7.2) RIS

S2
1 4 7
2 5 8
3 6 9

S1
7.4: 3 (7.1) FRIBEAN bR S BT
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1
2
3

A FARKREIN A 7.5 s, SPECE 7.4 ATE 7.5, AT RIRIA sq B so

S2
1 2 3
4 5 6
7 8 9
S1

B 7.5: 30 (7.2) AP AR KR Al S BT A5 ]

M, 10 s BiAEHT s Hh, PTUAROR4EE S R I & {order} Mg [2, 1].
iR {a} ZIHEA, H4 reshape({a}, shape({a}), order={order}) /&
HEEIHEA. NILIERATS reshape(reshape([(i, i = 1, 9], [3,
3]), shape(reshape([(i, i = 1, 9)], [3, 31)), order=[2, 1]1) RiH].

W F NGB R B, RERATERARIEE. £ LK
g, AT T, RBRERE, RIBEEZK. AT LE#EE
8 reshape(reshape({a}, {shape}), shape({a}), order={order}) fij
5 1Y reshape({a}, {shape}, order={order}), FliLAFKAIF] LA’ reshape
([, i =1, 91, [3, 3], order=[2, 11).

BATAT L FH AT BT, 2B AR TR, KB R. W a NEAH
a, M st, ..., sn NBH s1,...,8,, W a(st, ..., sn) HNa,, ., Bl
a(1, 3) /& as.

PATAT SR EUCECAE B B (section), X3 BR T, FRJeRUEH & A5
(vector subscript) KIREUEZH Fr B, (HEE 52 Python I H, w5 T b5t 2
M R, AN FE TS MEFE N [l B SR, AU B AL E R IRA
TEMNH a, TR as, s, RERNFEn DR YME 11, ..., in, 5
BIRIR i1y sty )seeos ity ing, ), B4 a(it, ..., in) MIJCHRA[—
—XRNTIEARA (I, L] BB b, s, BOOGER, FRH by, s, = ai,
WBAE T X7

R —

program main
implicit none

integer :: i, a(3, 3)
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4 a = reshape([(i, i = 1, 91, [3, 3])
5 Prlnt *, a([ly 3; 2], [2, 1) 1’ 3])
6 end program main

AT a e UK, W (7.3) P,

ai; Q12 Q13
a1 G2 Q23 (7.3)
agy Gag2 G33
J6 ml A - R B R B AR [3, 4], IRATAEAE— 3 x 4 BIRHIHH
aze, FEAEF FEAN FARKRSE, & 7.6 s, WM i1 & [1,3,2], ME i2 &

S2

S1
7.6: I arr FHAESE RS B ARKR AN TS K

[2,1,1,3], AT LAFRATRA T 5 EX Ml WY& hnkh s, J71A), B—FI M LB T,
LR H ar M 1 NMBFRRICN 1,3, 2; USEALKREN s, J7 1), BE—4T WA F
i, AL ar 5 2 NMBARIKUCH 2,1,1,3. XFEERIMEME 7.7 iR,
XA RIS E L v Behi. G SR a 72 n 4B, JRmTanyk ), 3 [
2ATE AR,

WREE i1, ..., in PHAERE in £ [in_ 1], Hd [in_1] ZRE,
MABATTLA im_1 AR [im_1]. (HIX A 5525 B R R
AR —FE, Bl i Ber S m ANERE 9l K st T i T AR 4 B2 s R s b b
k. HE T XA

1 program main

2 implicit nomne
3 integer :: i, a(3, 3)
4 a = reshape([(i, i = 1, 9], [3, 3])
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S2

a1 ai2 ais Q14

a21 a22 az3 24

asi asz ass 34

S1
7.7 FIA & TR IREUEE Fr Bl R

5 print *, a([3], [2, 1, 1, 3])

6 end program main
P B B 753 AT R AN B B B SO 2, TR0 (1, 4], il 7.8 Fir
. SUEE N IEE AT

S2

Jaz&z asi asi a33

S1

B 7.8 H [im_1] SREUCEUAH A B4

program main
implicit none
integer :: i, a(3, 3)
1, 91, 3, 3D
print *, a(3, [2, 1, 1, 3]1)

end program main

JRA AR 11 2 (3], AT 3 AE, S5 REIE 7.8 FRINERM s 4ERE
KA, M so AEMRUCEAN FRATEY s, 4, B LAIX M7 304 i B 4580
1, JERA (4], Wl 7.9 Ao,

FEHEVH=IT T (vector subscript®) KIREUEA F B, =0 T hrs
mi:m2:m3, FEM T = s [, 1 = mnl, m2, m3)], HEFEEZEERmMA

R v AR R BRI (MR “subscript triplet”, AT EHERR “ FAF =047

a = reshape([(i, i =

S Ot W N
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51

ag2 as1 asi ass

B 7.9: F im_1 FREUCEUH A B EE RIE

e Ifx WM, JEH =0 Pl A A A TS 1. A4 n1/n2, N
mi/m2 fE M T3RBUY BUW B, =0 TAsxs B4ERE ) B3/ T 5. A
:m3, M m3 /2 1. 15F K XA 1

program main
implicit none
integer :: i, a(3, 3)
a = reshape([(i, i =1, 971, [3, 31)
print *, a(::2, 2)

end program main

AT, =0 ER 2 X a BUEE 1 DMERE, a HIEE 1 ANEREE B FAN
NGRR3R 2 BT 10302, JRRISEMN T [, 1 =1, 3,
2)1, JRRIEEM T [1, 31. I HEUH T BEE 2 DNERE K. fr DLIZ A
T R BUW4ERCN 1, TRARON (2], il 7.10 Fras. % Fortran [ Matlab

a12
32

S1

K 7.10: F =0 M ARsREUEA Bl SR IE

1 =78 FAsFlEA Fortran A, i C A% C K Python M =70 Fs AL
1 Fortran AHHIFE], 115 R 54 174 &.

F AT R A Bt S =, S ERBAH =0 s n1:m2 H
ml <= m2 (RETE, ILIETRIRE . & a A%, BEE n1_i:m2_i, m1_i <=
m2_i, M a(ml_1:m2_1, ..., ml n:m2 n) fCEM a MILETE 1 D e
ATELA AKX [mi_i, m2_i] FHIGE KES B MEH R B EE XA
Bl
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program main
implicit none
integer :: i, a(3, 3)
a = reshape([(i, i =1, 91, [3, 31)
print *, a(1:2, 2:3)

end program main

Sk a BOTE R, 5 1 A I8 FARR 1:2, 1 3 A7E [1,2] b, BTLA K
a MTEEHE 1A FhE 3 70E. 5 2 A=J8 Fh& 2:3, 1if 1 A7E [2,3]
L BTLARHE a MITCE R 2 A TR 1 e, REGERNE 7.11 5
T, VOB I 75 2 A B SR B 45

ay1 a12 a13
a1 Q22 a23

—&3+——639—&433—

B 711 A8 =00 TARIRICE AL BLai R I

AP R RAE, BRI R AR 2. AE BB HE 1R,
Fre AE S BT /  Boke 2 R Bl R i MR e B B e,
) FRBUT B

program main

implicit none

integer :: i, a(3, 3)
a = reshape([(i, i = 1, 91, [3, 31)
print *, a(:, :)(:, :) ! Invalid!

end program main

7.5 HUEAWE

SHH {var} H {var} = {expr} WMH, BHH T PRI, —Fh {expr}
R, 7 —H {expr} EFrE
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W {expr}y BHAH, 4 {var} Ml {expr} AR —FF. Ik
{var} Ml {expr} —— XM HICEIME. R~EIW T, Hf {expr} ZIEEE
H, B NAEAE, AHIGEN——X MR R EFFRIER, BrURE ATAT.

971, [3, 3D

1 program main

2 implicit none

3 integer :: i

4 real :: a(3, 3)

5 a = reshape([(real(i), i = 1,
6 a = -a

7 do i =1, 3

8 print *, a(i, :)

9 end do

10 end program main

WHR {var} EIRIEREA, I4 {var} M {expr} 4EELIT—FF, I
if 1bound ({var}) ! ubound ({var}) 73Jl/& 1bound({expr}) #H ubound

({exprl}).

AT, Hp {expr} 2&AEA&%4, W 1bound({var}) #

ubound ({var}) 7hlsE [1,1] # [3,3].

program main
implicit none
integer :: 1
real, allocatable
a =
do i =1, 3
print *, a(i,

end do

© 00 N O U e W N

print *, lbound(a)

—_
o

print *, ubound(a)

—_
—_

deallocate (a)

—
[\

end program main

roal:, @)
1

reshape ([(real(i), i =

(3, 31

2

W {expr} Zhrg, A LIENIE—NMERE {var} —FE, mH AT
BN {expry WA {expr_}, RJEHAT {var} = {expr_}. =l F.

1 program main
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implicit none

integer :: 1
real :: a(3, 3)
a = 0.0
do i =1, 3
print *, a(i,
end do

end program main

W {var} RIEBRBAHRK €, AT {var} = {expr} KK
W BRI, R I BEREIE, RN iZ A2 Ifx 78 {var} IR K E /)
BT, 2 HNE {var} BE4EERKEZ 0.

program main
implicit none
integer :: i
real, allocatable
a = 0.0
do i =1, 3
print *, a(i,
end do
print *, lbound(a)
print *, ubound(a)
deallocate (a)

end program main

! Invalid!

:oal:, @)

IR {var} RIEETRHHBBIRCE, WA {var} FI&4EEZH) EFRT
Fr A E, A HE ST A BRI AN EE A AR B SRR
FOHRE, M EFACR SRR e, HE HEEE AT {var} = {expr}. nHl

.

program main
implicit none
integer :: i
real, allocatable

allocate(a(0:2,

:ooal:, @)
0:2))
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a = 0.0
do i =1, 3

print *, a(i, :)
end do

print *, lbound(a)
print *, ubound(a)
deallocate(a)

end program main

5 HEO BN B AR, AT AT LR A M B4 e 3/ BORE, 7~
T, wBIFEEICER a(3, 1) #IER 0, A B a(1:2, 2:3) XM AIIT
% a2, 1), a2, 2), a3, 1), a3, 2) WHHIRMEL 1, 2, 3, 4, HAhT

A

program main
implicit none
integer :: i, a(3, 3)
a = reshape([(i, 1 =1, 91, [3, 31)
a(3, 1) =0
a(l1:2, 2:3) = reshape([(i, i =1, 4)], [2, 2])
do i =1, 3
print *, a(i, :)
end do

end program main
Fortran M EREIFAT (parallel) T4, 15E T AIHIT.

program main
implicit none
integer :: i, a(9)
a= [, 1=1, 9]
a(2:9) = a(1:8)
print *, a

end program main

£ FHEH T, a(l) EZ a2), a(2) WES a(3), .., a(8) WES
a(9), IXLEIR(E /2 75 Z RN AT, &5 a 22 [1,1,2,3,4,5,6,7,8]. [FN#E
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1T 2R FFAT I, SR TR A A (R 3E AT 2 AN E B R ).
ST, bhhn e 22 F 5 5L & il v i bt )49, PR R N A 1 S 2
REed AT — AN, SRR 90 PR A L i 2 B CARTMERAE — Uk, BRI i gt
ITZ AR, DAORIIE SRS T H R 1 &5 SR R S8 B[R] Isf a3k AT 22 AN 55 (0 47 F i
THRI G R—FF, XM EE K (concurrent) 1. XiHE T H K
%5

program main
implicit none
integer :: i, a(9)
a = [(i, 1 =1, 9]
do i =1, 8

a(i+1) = a(i)

end do
print *, a

end program main

XA FA—FE, a(1) BRIEZS a(2), Frbl a(2) &k 1, a(2) WIEHS a(3),
FITLh a(3) & 1, .., a(8) WIHZ a(9), FrLh a(9) A 1, X LEIR{E /& 7
BZNFFEIRHEAT I, B a & [1,1,1,1,1,1,1,1,1). #IREFRIRZAHEH
A2 HAT (serial) THE.

FATHHEIRA TR IR T ER), BOREE RER A, tmnIRATH — Kb
9 1000 x 1000 %4 (GXFER BB ST AT ). SR FRATT i L i
tein— & EAL, BERIR AT 1 x 108 MEE, FEF BT FAT4 Edl
IREAR Z Ik, SILHES 1D, G RIRAT B, Lbhn e 22 58 B2 i i i, R
RERIRT AT 1 AT, BT IB AT RATA B R E IR 2 0, ML 1 x 10°
> 10 K, AR KZ 1. Fortran HIEVET AE X 7 BB ATIHEAIHAT
5, X /& Fortran EKIEH (Python B Numpy CE%).

HUHTRAE A T LA forall 4544, where 458 F1 do concurrent 454, Hrp
forall £5 83, N2 [F 244124 58 where 581 do concurrent 45441
HEeAaREX T, D2 forall 458, [FZANTWRFEAE where 51 H1 do
concurrent Z54 7] LUEANEYE, B X Wb LA ST e T8 )L, st
AT AR T Re bh e, (2 AR IRAE 7 VR R BT 4R, AR IR —
JE R,
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1
2

7.5.1 where 514

SE B R IRATTE R SR B TR B AR A 0 F I R e R G R R
oL, RGN a, BATELE a <= 3 e R& N E 2, ik a R
<= 3 H <= 6 fIuc&E#IN L 2, ik a HABTTERA N L 3, FATATLUE T
HFHXE do fEIA NN if FIBTHX 4 5.

program main
implicit none
integer :: i, j, a(3, 3)
a = reshape([(i, i =1, 91, [3, 31)
do i =1, 3
do j =1, 3
if (a(i, j) <= 3) then

a(i, j) = a(i, j) + 1
else if (a(i, j) <= 6) then
a(i, j) = a(i, j) + 2
else
a(i, j) = a(i, j) + 3
end if
end do
end do
do i =1, 3
print *, a(i, :)

end do

end program main

Fortran 3¢ & X MEFP ZBEH, KOS — X MR KIUK, 5 XM RPN
WH do JEH LA A HAT ISR, JATATEAE where 45 34T HERS A2
MfE, 205 L R T I REF?, Ht tag & where S5HIFREE, AT
%, IFHIERARIE AT 730 AR R FFAT UHRL 0. S FAATRERS S5 where 45
. 534t where Z5RAN if Z5RITEVEIRBAESCE mA—FE, BRI
H O, AR

program main

implicit none
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3 integer :: i, a(3, 3)

4 a = reshape([(i, i =1, 9], [3, 31
5 tag: where (a <= 3)

6 a=a+ 11! Parallel!
7 elsewhere (a <= 6)

8 a=a+ 2 ! Parallel!
9 elsewhere

10 a=a+ 3 ! Parallel!
11 end where tag

12 do i =1, 3

13 print *, a(i, :)

14 end do

15 end program main

SARWA AN B a, FAVELE a(1:2, 2:3) F <= 3 e EH ML 2, ik
a(1:2, 2:3) A <= 3 H <= 6 Hym&EAM E 2(1:2, 2:3), ik a(1:2,
2:3) fHABTCRA I E 3, ATAT LK AE.

1 program main

2 implicit none

3 integer :: i, a(3, 3)

4 a = reshape([(i, i =1, 91, [3, 31)

5 tag: where (a(1:2, 2:3) <= 3)

6 a(1:2, 2:3) = a(1:2, 2:3) + 1 ! Parallel!
7 elsewhere (a(1:2, 2:3) <= 6)

8 a(1:2, 2:3) = a(1:2, 2:3) + 2 ! Parallel!
9 elsewhere

10 a(1:2, 2:3) = a(1:2, 2:3) + 3 ! Parallel!
11 end where tag

12 do i =1, 3

13 print *, a(i, :)

14 end do

15 end program main

MARMAE N 2 BHENA v, EATER—FE, BATEY ad, j) <=3
oG, ) mE1, %A ad, j) <=3 Hali, j) <= 68 v@G, j) kb
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10
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12
13
14
15
16
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2, HABELL v, §) Mk 3, ATTLAXAE.
program main

implicit none

integer :: i, a(3, 3), b(3, 3)
reshape([(i, i = 1, 9], [3, 3])
1, 91, 3, 3D

a

b

reshape ([(i, i
tag: where (a <= 3)

b=Db+ 1 ! Parallel!
elsewhere (a <= 6)

b =5b+ 2 ! Parallel!
elsewhere

b =Db+ 3 ! Parallel!
end where tag
do i =1, 3

print *, b(i, :)
end do

end program main

B LU R BI [F] 2% 22 5015 where G544 FLUFF, (HIEIX L8 [R] AN 52
%R, where ZiFEREH AL, SEMIER AT — 4 Fortran %
EF AN FTRERIE BT, ZM XA, RS/ 2565 3] 8.3.2 M1k A
BIESRoR A X . SRE N AR R R LA R 2 IR

program main

implicit none

integer :: i

real :: a(9)

a = [(real(i), i = -4, +4)]

where(a > 0.0)
! log ©7s invoked only for positive elements,
! because log is elemental.
a = log(a)

end where

print *, a

print *, a / sum(a)
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a = [(real(i), i = -4, +4)]

where(a > 0.0)
! log s invoked for ALL elements,
! because sum is NOT elemental.
a =a / sum(log(a))

end where

print *, a

end program main

EIEXNFEFH, a = log(a) B log ZAIZEICHREL, FTLA log(a) B a 18
RKEE a IR > 0.0 KEEZ, FTBARXAMEF T a = loga) M T
a(6:9) = log(a(6:9)). 1M a = a / sum(log(a)) H K sum NZIZITH
#, sum(log(a)) B a HIFEIEIZICRRET sum JGERMFES O B, XHf
HEE, sun(log(a)) B a AERHAR a ITER > 0.0 KIEY, L a
BB, AIME log RZBICHRBB AL &, T MEFTH a = a /
sum(log(a)) YT a(6:9) = a(6:9) / sum(log(a(:)))

7.5.2 do concurrent Z5#3
YT FE AT ] where Z5RI00CS, Han I AR

program main

implicit none

integer :: i, j, a(9), b(9)
1, 9]
b= [, j =1, 9]
do i =1, 3, 1

do j =7, 9, 1

if ((a(i) > 1) .and. (b(j) < 9)) then

a= [(i, 1 =

b(i) = -j
a(j) = -i
end if
end do
end do

print *, a
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print *, b

end program main

FATAT DA FH FRE 2 FR AT do concurrent 5 #4° SRS 1 IR P &
THPIFETY, £ tag /& do concurrent ZEMINFREE, TTA %, AN 11 BN
2 Am3} BB AIE %, H {m1} A {m2} A0EE. MERZENIRR G H
do concurrent Z5HIHE. F34F do concurrent Z5HF1 do 45H4, where 4514
FEH =0 F AR EEAR GRS A —HE, G RIS E X E, A BRI,

program main
implicit none
integer :: i, j, a(9), b(9)
a=[(i, 1i=1, 9]
b= [(j, j =1, 9]
tag: do concurrent (i = 1:3:1, j = 7:9:1, &
(a(i) > 1) .and. (b(j) < 9))

b(i)
a(j)

-]

-i

end do tag
print *, a
print *, b

end program main

7.6 HUHEZE

IR —MEERIZHE OP —Juis AT {op} A {q}, H. {q} &4, A
LERMIIRG {q} —FF, BAEE {9} MK ¢,,..s,, {opHa}r T5 g, .,
XMHITGERA OP g5, s, ABIAIT.

program main
implicit none
integer :: i
real :: a(3, 3)

SERUERPE CARSIE do concurrent Z5HIRIRL do S5H K —Ff, (H— AR do concurrent 5 HLE
Pl
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reshape ([(real(i), i = 1, 91, [3, 31)

-a

o
]

a
do i =1, 3

print *, a(i, :)
end do

end program main

WR—MEIEZEH OP M= JtisHF {opy L4 {q1} M1 {q2},
H {q1} 1 {q2} RIEIRMEIEA, L8RP REAER, AR {q1}
A {2} KITTE quy, 5, M qay, ,» (a1 opHa2} F5 g, . M gy, .
XNITCERN q1y, 5, OP qoy, - WBIHIE.

program main
implicit none
integer :: i
real :: a(3, 3)
a = reshape([(real(i), i =1, 91, [3, 31)
a=a * a
do i =1, 3
print *, a(i, :)
end do

end program main

R — MRS OP = Juia 54T {op} A 73 AR {q1} 1 {q2}, H
{q1} 1 {q2} RTERAFBIEAH, MB2isFHR R F R,

program main
implicit none
integer :: i
real :: a(3, 3)
a = reshape([(real(i), i =1, 91, [3, 31)
a = a(3, :) *x a(3:3, :) ! Invalid!
do i =1, 3
print *, a(i, :)
end do

end program main
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R — KB OP M =JmiaHAF {op} LA MHIER {913 M {q2}, A
{q1} 1 {q2} — /IR E—AEHY, B LIEEE {q1F A {q2} 2
BRI B o 2], A IRE {q1} A1 {q2} R EALRAA—HF,
HEA TR BN {q1} A1 {q2} HRASERIBA, K514 {q1} M {q2}
R R RIS (K VAT IZ 5. 7= Bl R
program main

implicit none

integer :: i

real :: a(3, 3)

a = reshape([(real(i), i =1, 91, [3, 31)

a = a(3, 3) *x a

do i =1, 3

print *, a(i, :)
end do

end program main
AU EALE S, B2 AR AL B LT X MR AR

program main
implicit none
integer :: i
real :: a(3, 3)
a = reshape([(real(i), i =1, 91, [3, 31)
print *, (-a)(3, 3) ! Invalid!

end program main

HR IR AT R, BONEE O R R B TS S, bl -a(3, 3)
SEPR FARE -(a(3, 3)), A .

program main
implicit none
integer :: i
real :: a(3, 3)
a = reshape([(real(i), i =1, 971, [3, 31)
print *, -a(3, 3)

end program main
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BRANFATH Z I Fortran S 10!, AL RRE 5.

program main

implicit none

integer :: i, p

p=1

do i =1, 10
p=px*x1i

end do

print *, p

end program main
JEFRAT A A Fortran SALEHL CF = ool MR KURRI.

program main

implicit none

integer :: i, cl, c2, c3, c
cl =1
do i =1, 7
cl = cl x i
end do
c2 =1
do i =1, 3
c2 = c2 x i
end do
c3 =1

do i =1, 7-3
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c3 = c3 *x i
end do
c = cl / (c2%xc3)
print *, c

end program main

IR 1) 10 5 7E TN AR EE do 3K do 25, AidEt do =[Fl, ILAEYE.
B FRATTEZ A Fortran 8 CG &% (3,2;5,4/7,6),
(J1, m1; Jo, maljz, ms) = 5nm,nn4ﬂn2{(2j3 +1)
(1t g2 = J3)' (2 4 Js — J)!Us + i — J2)!
(J1 + jo + gz + 1)!
1/2
IT GitmGi = mat] = >[(=1)w!

i=1,2,3 vEF

“(J1+J2 — Js —v)!
(1 = m1 = V)2 + mg —v)!
(Js = J1 = m2 +v)(js — j2 + ma +v)l],

EAFNE do 2/ ], AR AT, #E4# Fortran 1!
b s o & o T, Fortran & A %1 Refirtitng (W R %A 58— E) For-
tran), LIS C2 AT LLIXHE.

program main
implicit none
integer :: c, factorial
¢ = factorial(7) &
/ (factorial (3)*factorial(7-3))
print *, c

end program main

function factorial(mn) result(p)

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

integer :: 1

p =1

do i =1, n

116



7
8
9

p=p*i
end do

end function factorial

B ROXFE, BLae DT AT IL. AMIERE Rt A el U EE.
function ... #| end function ... HEW—FEF, result(p) H p
Wi factorial(n) B n MM, WX, factorial(7) Wi 7 HIFT
I, factorial(3) F& 3 WK, factorial (7-3) Hi& 7-3 MM, dEH
SEE! H CG REWFH R Z |7 (BRNIERIBEIR), REE X KFr e i
Tei'S I factorial(X) #tk I, AH do oK do 257!

T FAVE R I, FIEI Fortran AN /& 4 Fortran I, it ZifE it
& (procedure). B N—/> “EHFALER T W (FRENEITHEER TH),
AR NABFREE T (wheel). ERRHIE SO “E5en] DLERR Fp 47 A 1] B 42 1A
FBAE AP IR AR, XX P, JRAOTAEE. AT DL E A R
B SRR P IS AT I ) — N ERAE, Bl BRI FH function ... | end
function ... B2 “THE n BT X—4AE. MAEEE, FATHHEA T
HIE R T (procedure-oriented programming, POP) BB 1.

WENYTE P SRR AT R A, BT UKEEH, DA = —JFUKAE, %
KRG, =IUKFE. H Fortran K5 {HiX .

program main
implicit none

call open_door ()
call put_in(elephant)
call close_door ()

end program main

subroutine open_door ()

end subroutine open_door

subroutine put_in(what_put_in)

end subroutine put_in
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subroutine close_door ()

end subroutine close_door

KA SR T R AR AR Y, A CET RS B UPE, B
B pE— PN ERR. I —FEEFRAEXETF T EFEIL B—P
call open_door () JFUKH, % = call put_in(elephant) ZERR, Hi=
P call close_door() XiK#H, LW IEHE. T HMAKVEATFHIUKEE, VEA %
FIRKR, WMEAFRBIUKFE, B XN H subroutine ¥ end subroutine HIWEE
(P{E RE AR, FEEEAFET (VKA BLEERR) Pri— M PIR OFUkEE, XA,
KUKFR), MNP RGNS, X mm . Bt 4% RRES
B put_in(elephant) TMiAN/& put_elephant_in()? X &K ANUAHELLE
BN AR P O UK AR, AR, WA elephant R B AR PE AT
T, M, BEHRREHK, HEENLTEA put_out MR, REE call
put_out (elephant) HifT I .

8.1 4MERITEE

AV — BB AN S, AR AR — HE R RN, X
FHEMAFFET (subprogram). IEFEMFF27 I 0¢ RS HE 7 AR ARAS 1)
KE—FE. FIETFIIENALE, 75 NIMBFFEF (external subprogram), P
THEFF (internal subprogram) FEEHTH/F (module subprogram). W #5¥
5Py I V50 IR 8 Gy ik [F) AT T e 78, MEANAT B, iR TR Fp LS 72 5,
g RYINSFREF. FRFEKIET, X9 R FHIT 7 5 (subroutine
subprogram) %27 (function subprogram).

8.1.1 FHITFIERF
ATARTEL 434 XN R

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: a, b, c
real(dp) :: x, y, z
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end

a =1.0_dp
b = 2.0_dp
c = 3.0_dp
x = 4.0_dp
y = 5.0_dp
z = 6.0_dp

call ab2bc_then_sumabc(x, y, z)
print *, a, b, c
print *, x, y, z

program main

subroutine ab2bc_then_sumabc(a, b, c)

end

use iso_fortran_env, only: dp => real64

implicit none

real(dp), intent(in) :: a
real(dp), intent(inout) :: b
real(dp), intent(out) :: c
real(dp) :: s

c=5>

b = a

s =a+b+c

print *, s

subroutine ab2bc_then_sumabc

. M subroutine ... %] end subroutine ... {FRTFHITTREFT.

JXHR Gy AT DR R e BROAE — NSO L, U Bt A, (L 9 2 FRUBAE
A A SEA

. subroutine fl end subroutine &M XX ¥R N T BT FFEF 4, Bluns

f5l# XX N ab2bc_then_sumabc. —RAFIXAN TR B X AF gt < BUk
XX. £90, Hlan7Rf] 1) FF2)F 7] IAE AN %N ab2bc_then_sumabc. £90
IS

L TREFMERF -FEEREF T (I 3.3 %), — PR A3,

FrLL implicit none 300, ZERHFI A% use iso_fortran_env 8
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CTEFREAEALE a, b, o, AEFHBIM T , intent(...), ffiixX
=“ANEEAR T intent JBME. X =N ELE ab2bc_then_sumabe J5 [
O BHI, /£ O BEMMFANNZE (dummy argument), R A ML
ZEREAEA I, intent(...). M , intent(in) MINH L
(read-only) Z &, /Il , intent(inout) M ALLE (read-write) ZH&,
B, intent(out) HINAE (write-only) Z .

CERFEBE AR a, b, o, HRAREELM TP a, b, ¢ —
B, kb ERARK =R, FRIXRE, TRFE a b, ¢ ZRAE
%, T, ERFH a, b, c 1BAAED.

. EREFEHEI call ab2bc_then_sumabc(x, y, z), O 2 x, y, z
FRONSEZ i (actual argument). 5525 AT DA B A0HE SLAR, a2
UL S B DL &, ] LR M A R, FREFE=AWSE
HEHEAL, B P B = sesmal, VBN SEMESE (a
M ox, b Ay, ¢ Kl z) FRAKS . XS RES &S S 8 R T isfT
B 2 A BB R B 25, XFRNZ TS5 S (argument association),
A= FERR N S 45

- IAES TR BIRE P s T i 2. 27 498 M program main FFURIZAT
T IF—AT—ATIEAT, ATHA T HE. B call ..., B HETE
T BRATAT DA R A TR T S AN L.

(a) call ab2bc_then_sumabc(x, y, z): BEE|FFEF Ik, Wit
J& subroutine ab2bc_then sumabc(a, b, c¢). call ... XH
B SITMERERCN “ 2P A (invoke/call) THEF” .

(b) subroutine ab2bc_then_sumabc(a, b, c): FHEF/i&)E H M
A WS A A A AR B, SRR AU T R A AL S ) SE 2 IR
HLEX RN 25 (PR x BA TP EMN a, TREFEM
y WREETREF BLI b, 3X R A0I % Ui Hh R M S 45 G i ).

(c) f"ﬂ—JT*ﬁ*ﬁi@ﬁ, B ¥ end subroutine ab2bc_then_sumabc.
R — T B, EhFEEFEN x MEFRETF R a, 4
PRI y MG TFEF 5K b, rUAFREFEE a 4 4.0_dp, T1%
FHK b AN 5.0_dp. )i ¢ =b, TFFEM ¢ N 5.0_dp, &
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JEb=a FHEFEN b AN4.0dp, Rfis=a+b+c,sH

13.0_dp, S/akit s (A 13.0_dp.

(d) end subroutine ab2bc_then_sumabc: EFTHEE WA A5
Wy 2 R AE G X RS S& (FREF B b A FRETFEM y, 7

RN ¢ RA TR B 2, X YRR AL UL 0 s2 45 A&
SRJABEE] call ab2bc_then_sumabe(x, y, z) M F—1T.

IRJE FRE T Ak 2427 — 4T —4T1847 & end program main 45W. 5
WSRENDHR, 127 B b RS ERETFRE y, TREF R ¢ MEFHF

Bz, Brd x i872 4.0_dp, y WIAEA 4.0_dp, z WAL N 5.0_dp.

Wt EERN AT e e AMUR BRI TR, AR
Fe i e RE T TR P, T ABRATTIE W] DABE s sEAE R . R BRA T INAE 25 A
HHCY, BATAT LS —AERF, —ANRAABNTREY, —ANHEN RN T
FEfP, SR A BRI S S  RE R, SEALG B0 R v R S ofe

FrFRER, AR T AL, W FEENTA ot st id .
program main
implicit none
integer :: result
call combinatorial(7, 3, result)
print *, result

end program main

subroutine combinatorial(n, m, comb)

implicit none

integer, intent(in) :: n
integer, intent(in) :: m
integer, intent(out) :: comb
integer :: a, b, c

call factorial(n, a)
call factorial(m, b)
call factorial(n-m, c)
comb = a / (bxc)

end subroutine combinatorial
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subroutine factorial(n, fact)

implicit none

integer, intent(in) :: n
integer, intent(out) :: fact
integer :: 1
fact =1
do i =1, n

fact = fact * i
end do

end subroutine factorial

TREFPIKEEH, E S EE Ty — AR A1), HLmsigs A nt, W25
AL 2 B I R BRI o) A EAH S, A2 Ul A R A Mo 34k 1. thin R T
XA, Glortran H & P4, 2 BEARE, Ix HE TR, AHES, (B H
AR A& 10.00000...

program main
use iso_fortran_env, only: sp => real32
implicit none
real(sp) :: a
a = 10.0_sp
call add_one(a)
print *, a

end program main

subroutine add_one(a)
use iso_fortran_env, only: dp => real64
implicit none
real (dp), intent (inout) :: a
a=a+ 1.0_dp

end subroutine add_one

SRJE R (0, intent(in) M) WiZ& A RELE T F2 I AT (15 A3 R
(W S &85 5 I 249858 & AT LLRY), Bt R X MR B AR, Ifx A1 Gfortran
HR AL, XA ARG 2 Y, RO an REAT AT PR 5E — AW 2 A R
TEFFE RIS AT IO MR IR AR, FRATTk 7T DAL /NG 23 8 oy e, 1R
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WMRFATANOEGE T, £ TRFBAT RS XS EIRE T, %iiF
SR BRI B BB UK, RAERATELIRE S TR AL RIS A

program main
use iso_fortran_env,
implicit none
real(dp) :: a

10.0_dp

call add_one(a)

a =

print *, a

end program main

subroutine add_one (a)
use iso_fortran_env,
implicit none
real (dp),
a =a+ 1.0_dp

end subroutine add_one

only:

only:

intent (in) :: a

dp => real64

dp => real64

VE R R IR 2 AT, B X AN ER, call add_one_(a) KPR
%5 add_one B a TRME 1. (HIXFF “[RHGH” WIE, fmiIFSRMA—ESE
7, Gfortran &, 1 Ifx 2 EHIEZBUT. BICWUHAIX A S A ZE AN !

program main
use iso_fortran_env,
implicit none
real(dp) :: a

10.0_dp

call add_one(a)

a =

print *, a

end program main

subroutine add_one(a)
use iso_fortran_env,
implicit none

real (dp),
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only:

intent(in) :: a
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dp => real64
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call add_one_(a)

end subroutine add_one

subroutine add_omne_(a)
use iso_fortran_env, only: dp => real64
implicit none
real (dp), intent(inout) :: a
a =a+ 1.0_dp

end subroutine add_one_

A RS (I, intent(out) ) MZ &, £ TRFIZATH—IFIRHEE AR
FE SN, AMEEMSELGIHKSBRGARE L. Frol N+, B
FREFHRN) a ARARE LW, THIF add_one MIZE 6 TIRMERT “=” A4
a R ARE X, BMEFERBARS A AL R, (H Ifx A Gfortran A
i, LA GSEINEESE (BRI 7)), —JHRth S BIE
MWEZR T, Pre AR, (HE R I A B GZEANT !

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: a
a = 10.0_dp
call add_one(a)
print *, a

end program main

subroutine add_one(a)
! Dummy argument may be undefined here!
use iso_fortran_env, only: dp => real64
implicit none
real (dp), intent(out) :: a
a=a+ 1.0_dp

end subroutine add_one

IEWbREMZE AR ESE, A E5ZEHEE2E (I intent(...)),
e HKHHE L EE, MIHBON S PR R ATIX A MR R R ERIR AR 2 5T, [F) 54T
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SRR, RIS, RS BSR4 A I AN A bt
{8, WEAR P, SIS 2 S A R A R, BEAR S, R AR
T

HSE 24 EAREEATAEHRELAE, REAEART A

»
dy
b

TRFEEIRZESL, WREANE CSEFR, FWikass B xE
E. i, TRFZRMERFS Y PR TR RNRE
IAZ B A0 — RS ? TREF A4 REANR T RE P R 7 e LA B AR 44
—HEN? FRE R ELR BRI B A 2.

8.1.2 HE¥FIERF

R R EAT B T BT TR 7 2, B R BT 2P R 54t T
BATER S — M EA SR T TR, ALERA ... A, 8
KIFEEATA CAb BB A
program main

implicit none

integer :: result

call combinatorial(7, 3, result)
print *, result

end program main

subroutine combinatorial(n, m, comb)

implicit none

integer, intent(in) :: n
integer, intent(in) :: m
integer, intent(out) :: comb
integer :: a, b, c

integer :: 1

comb = a / (bx*xc)

end subroutine combinatorial

E X ANRE R 58 42 T DA BR80T R Y U R TR, 3 RS A T S R
Ja HIFET.
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program main

end

implicit none

integer :: combinatorial
integer :: result
result = combinatorial(7, 3)

print *, result

program main

function combinatorial(n, m) result (comb)

end

implicit none

integer, intent(in) :: n
integer, intent(in) :: m
integer :: comb

integer :: a, b, c
integer :: i

comb = a / (bx*xc)

function combinatorial

. M function ... #| end function ... EERRE TR T. MTH

AT FRE— 8, AT LUR 388 7P I5OEE — AN SO L It B A6, (L3 5 2
FAMBAE 7 — N SCAF L. function Fl end function JGHT XX (nfilH
N combinatorial) —HEMRANMRETIEFH. —BRAXAD TR
s —FE 2 BUK XX, £90.

RETRFAER O BRSRRMSE, O JFH result(...) B
R L. (BN comb) MM T AN AEM S E, FONESR (result),
BHERAGAZNMSE. FPERNATHEARMN , intent (out).

W RET TG, 45 RWE 25 R Eo F1H 5 136 5 485 NN
BHBIVER. mBIh, —IHR R E 7 A3 ES T B o A
m, 55 THET H AR comb IMEL EFEF H combinatorial(7, 3) iX
—HAK | combinatorial (7, 3) SN —ANEE LA, KL RT AT
IRAE 25 27 ) result AP HE.
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4. Y FH R BCT R P T A0 00 BT AR T AR B kAT A I (S B (R SR TR A R
il 2 R BT R I 45 R R BRI M), FHIAT TR —A TR ER.
WoRBIFEF I FREFIN T integer :: combinatorial —fJ, K Y%
T PR%L combinatorial 45 H comb A,

gut

HEIR 24 S, B8 0 E B8 e T R 0 O 2 A P (45
RS ). ISR SF UL, FRARUE R 012 5 227 eI,

»

T 25 WREHHTAAFGOHARLAEN R LT,

il FH R B RE 7 0 A AL 2 R BB RE P JE A — D B s, 2
R ZHAE LT XA BELLBA MM AT LA, BIAE A B 207 R P Al 23
ZMMATRE TR A, BACZATS 121 TWHTHE R SR TR o
AERNREF R BT RS WT, SN A wfaEE MR m?

program main
implicit none
integer :: combinatorial
print *, combinatorial (7, 3)

end program main

function combinatorial(n, m) result(comb)

implicit none

integer, intent(in) :: n
integer, intent(in) :: m
integer :: comb

integer :: factorial
comb = factorial(n) &

/ (factorial(m)*factorial(n-m))

end function combinatorial

function factorial(n) result(fact)

implicit none

integer, intent(in) :: n
integer :: fact
integer :: i
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fact 1
do i =1, n

fact = fact * 1
end do

end function factorial

8.1.3 [EABiEE

N T AERATRER SR BLEe T, S #4H) Fortran fmikas il C4 H iy 7
— KR, FRONMEIAIEFE (intrinsic procedure), FATE BB ATLL T .
[ AT AT S bR AE R SCR 28 355 TUER 16.1 B Rk ™k 12 A iy [ A7 %8 1
HUREEE A, B EETE. RENERFATE Mz B S A RA CAaE T
PEE T AT L. EeandRATan AR ) a0 SEFRA VR R A A 50+ 1, 3R
IS BBIE AN T acos, BHRRZN, BATHEH arccos(—1) BIF]. 5
AN A IS R AR AN TR EE A B, R [ IR 2 pR

program main
use iso_fortran_env, only: qp => reall28
implicit none
print *, acos(-1.0_qgp)

end program main

HFRZATH A MER B A TR e.

8.2.1 save EBl%
THIXANEFE, B =A 1, X GIREA ).

program main
use iso_fortran_env, only: dp => real64
implicit none
call count ()
call count ()

call count ()
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end program main

subroutine count ()

implicit none

integer :: n
n =20
n=mn+1

print *, n

end subroutine count

ENHIEANE P S 1, 2, 3. FERXNMETH, TH2F count Hin
BB N T, save, JERME 0, XA n B T save JBIE, BN O RS &
(saved variable), #H4 7 C HIFAJHIHAL & (static local variable). #—iX
WH count WIKMiE, n —JF462 0, A5 n = n + 1, n B 1. TEE KM
H count WJBHE, n —JFA6 IFA BHMIRME AL o, T2 fRfFE E—kiRA
Pl EHME 1, TV n = n + 1 5 n B 2. FH=RHA count HIHS
ik, n —JFUhE 2, ATl a2 3.

program main
use iso_fortran_env, only: dp => real64
implicit none
call count() ! 0 -> 1
call count() ! 1 -> 2
call count() ! 2 -> 3

end program main

subroutine count ()
implicit none
integer, save :: n = 0
n=n+1
print *, n

end subroutine count

A 1A &G ] B2 22 AR B B I B AR AT UG 4k, [RORIX R BT LA
— R, (HIX A MO R BRI, BRI A EHE, BRI, save, &%
= KK AT | save JEYE T, IX & Fortran X — /NG, i F X
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NFEF A LA P2 —FER, BERCANRS , save, RIEMTAIREM & &0
AN 5 n A save &M

program main
use iso_fortran_env, only: dp => real64
implicit none
call count ()
call count ()
call count ()

end program main

subroutine count ()
implicit none
! n has SAVE attridbutel!!!
integer :: n =0
n=mn+1
print *, n

end subroutine count
It AEXAS, BRAEFUINAGRA , parameter 5l , save.

MG 26 RIAFCZAMATALEA parameter Bt R save BtE, T N F
EEHAT I AEL T T,

8.2.2 IIZHHIFEFTEH

FE TR e B AE b 77 e it 2 ERSORRT, BRI DML SI2 45 5 38 A0 -7 755
BRI EEA K. AT AE AL 7R 8 M2 8 AR S R+, KR 747 53 L
ZERNKESHIFER S ES ST RS EINKRE, F%7HE. T
E@%%ﬁiqﬂ FREF char_in_H@f&E§é§Eﬁ@bﬁ%iﬁﬁijii%F?E@ char_in.ﬁ@fé
& 3, THEFH char_out WIKEZ 4 HEHE M EFEFFH char_out HIKSE
1.

program main
implicit none
character(3), parameter :: char_in = 'Hi!'

character (1) :: char_out
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print *, char_in
call to_screen(char_in, char_out)
print *, char_out

end program main

subroutine to_screen(char_in, char_out)
implicit none
character (*¥), intent(in) :: char_in
character (x¥), intent(out) :: char_out
print *, char_in, len(char_in)
char_out = char_in
print *, char_out, len(char_out)

end subroutine to_screen

8.2.3 IiEHAIEA

FE 7 REFP I I el 25020, o 2 BEAORRIO, D) D9 ML S 45 5 30 RN AU 2L 1)

TARF K. B 1L 4 5 20 i

ERIREE

— A gERE = (r,. .., r) B 1 IEECN |Ir)|, = X0 Il - R0

IIESE (—1,2) 19 1 J6%, S TERIRE S .

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: r(2)
real(dp) :: norm_1
r = [-1.0_dp, 2.0_dpl
print *, norm_1(r)

end program main

function norm_1(r) result(norm)
use iso_fortran_env, only: dp => real64

implicit none
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real(dp), intent(in) :: r(2)
real(dp) :: norm
norm = sum(abs(r))

end function

Horb FREF A o MR BRI o, TERER R R () 5 B S B 3 sty 5
KILREA (explicit-shape array). {HFA] L THIXANFE P KA 78, a3k
IR (—1,2,-3) B9 1 0%k, BOARECER © RIRESE N [2], PrDAZEH
)L, XNRATAT LKA 5.

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: r_2(2), r_3(3)
real(dp) :: norm_1
r 2 = [-1.0_dp, 2.0_dp]
r 3= [-1.0_dp, 2.0_dp, -3.0_dp]
print *, norm_1(r_2, size(r_2))
print *, norm_1(r_3, size(r_3))

end program main

function norm_1(r, size_r) result (norm)
use iso_fortran_env, only: dp => real64

implicit none

real (dp), intent(in) :: r(size_r)
integer, intent(in) :: size_r
real(dp) :: norm

norm = sum(abs(r))

end function

EAFENT, AR ZE »r REREHM S E size_r PEM, XFEFINES
A AT EA (adjustable array), & XCORRAIEARE A H ) —Hp. &
R size_r WIS HTE ¢ T, (HIO, FH r FIBHESEE R size_r MMH
.

82 TUM/IMENL R tH S — AN R AEFE I BT A TG 2= A, - ATAT LA
] K R, FATE nox n BIBFPRERERI BT A TR BIAT, BT UX 45
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program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: strange_mat_element_sum
print *, strange_mat_element_sum(50)

end program main

function strange_mat_element_sum(n) result(s)
use iso_fortran_env, only: dp => real64

implicit none

integer, intent(in) :: n
real(dp) :: s

real(dp) :: mat(n, n)
integer :: i, j

do i =1, n

do j =1, n
mat (i, j) = sqrt(real(i+j-1))

end do
end do
s = sum(mat)

end function

AR, KA mat KPS HNES & o R, ZKEEREA B E 3%
4 (automatic array), tE X NE FTEREA T H)—Hr. B ShBE AT %
AR AR B —E 2N S E, HaBH e ENSE.

BREMIREA

Z I 132 TUHATEEAL IR T, R CHIEE RS R, SR AT AR
PRSI £, 3R FEE FEARELAL (assumed-shape array) Al BAIX 4
R RIZA 7] 7.
program main

use iso_fortran_env, only: dp => real64

implicit none

real(dp) :: r_2(2), r_3(3)
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real(dp) :: norm_1
r_2 [-1.0_dp, 2.0_dp]
r_3 [-1.0_dp, 2.0_dp, -3.0_dp]

print *, norm_1(r_2)

print *, norm_1(r_3)

end program main

function norm_1(r) result (norm)
use iso_fortran_env, only: dp => real64

implicit none

real(dp), intent(in) :: r(:)
real(dp) :: norm
norm = sum(abs(r))

end function

FERXAFER B, B8 ¢ §U2BOE IREA, HARRERS v (), 14 -
Ton v W AE 1 YRR, TR X RN SE S R AR, IXRE A T R
RS BRRNREMESEE & 7. A XM TR A 78, BE S
AR FO VR, S5 RARTT e AR, D9 HZ Fortran MIEE, A EUE RIREA
W2 2 AR, AU AR T (WL 8.4 7)), T LAEES B R TX AMFEF AT

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: r_2(2), r_3(3)
interface
function norm_1(r) result(norm)
use iso_fortran_env, only: dp => real64
implicit none
real(dp), intent(in) :: r(:)
real(dp) :: norm
end function
end interface
r 2 [-1.0_dp, 2.0_dpl]
r_3 [-1.0_dp, 2.0_dp, -3.0_dpl]
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print *, norm_1(r_2)
print *, norm_1(r_3)

end program main

function norm_1(r) result(norm)

use iso_fortran_env,
implicit none
real(dp), intent(in)
real(dp) :: norm
norm = sum(abs(r))

end function

i I BGE TR B e, AT TR TT LA e RS TR B B — e T 7. B
WX, BRACR ¢ 2 2 4R, B 1 4E TR 0, B 2 4E TR AR

5, BOZ 1.
program main

use iso_fortran_env,

implicit none

only: dp => real64

r(:)

only: dp => real64

real(dp) :: r_2(2, 1), r_3(3, 1)

interface

function norm_1(r) result(norm)

use iso_fortran_env, only: dp => real64

implicit none

real (dp), intent(in) :: r(0:,:)

real (dp)
end function

end interface

norm

r_2 = reshape([0.0_dp, -1.0_dpl, [2, 11)
r_3 = reshape([0.0_dp, -1.0_dp, 2.0_dp],

print *, norm_1(r_2)
print *, norm_1(r_3)

end program main

function norm_1(r) result (norm)

use iso_fortran_env,

only: dp => real64
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implicit none

real (dp), intent(in) :: r(0:,:)
real(dp) :: norm
norm = sum(abs(r))

end function

8.2.4 MNiiT#Z

BIBHERNFELFET A S Y8 &, AT R ZE A e R 5
11, AT E AR %, TR, EARAZASE BHRESELRE R
B, RS 8 ISR (dummy procedure). [ 52 N @ FH 4
BT, BRERIEE R, (AHsCaem. XNMRF/E 8.4 T b,

program main
use iso_fortran_env, only: dp => real64
implicit none
interface
function identity(x) result(y)
use iso_fortran_env, only: dp => real64
implicit none
real(dp), intent(in) :: x
real(dp) :: y
end function
end interface
real(dp) :: integrate
print *, integrate(identity, 0.0_dp, 1.0_dp)

end program main

function integrate(f, a, b) result(s)
! Use trapezoidal rule.
use iso_fortran_env, only: dp => real64
implicit none
interface
function f(x) result(y)

use iso_fortran_env, only: dp => real64
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implicit none
real(dp), intent(in) :: x
real(dp) :: y

end function

end interface

real(dp), intent(in) :: a
real(dp), intent(in) :: b
real(dp) :: s

real(dp) :: h

integer :: 1

h = (b-a) / 10000
(f(a)+£f(b)) / 2
do i =1, 9999

S

s = s + f(a+ix*h)
end do
s = s *x h

end function integrate

function identity(x) result(y)
use iso_fortran_env, only: dp => real64

implicit none

real(dp), intent(in) :: x
real(dp) :: y
y =X

end function identity

8.3 #§EidiE

8.3.1 #hitizE

RV 25 5 H R AR R4l (pure) IR, 4 REMIE A ME 2, H
[A] 22T R 75 R A R 4l 2 e I RERINE 2 &8 (RS RAE) # 2
Rz el idfE. 524/ 7 FE, £ L) subroutine Y function
AN pure, 7RBIWF.
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program main
implicit none
integer :: factorial
print *, factorial(3)

end program main

pure function factorial(m) result(p)

integer, intent(in) :: n
integer :: p
integer :: i
p =1
do i =1, n
p=p*i
end do

end function factorial

ML Z BN intent J&VEREF FATREGT, G4 AL REE — D RATRDTT, Y
AR IATAT A E — AR NS B2 RS &, AT LU AN R
NSRS, KRR ANLEH T, LS EARRA LS E T, %k
aeml BEAE S I B B A ok, SefSERATELIAR P TR A S5 RIE AT,

8.3.2 REidiE

R BATE A AT R Log, AT KB EAF T, €n URIUER
FEARMIECZ, TR A BT To 3 73 Bl ESR B ARXT L, T OB R F (%
. SR 2w A A e Bl an k.

program main
implicit none
integer :: i
print *, log(real(1l))
print *, log([(real(i), i = 1, 9)1)

end program main

XSEEN log £&IZ TG (elemental) IEFE. F it FEu & n] DAL Z IR
BUH, FFEEH P I FTA o R 2 # AT ERAE, B RORRAE R 2 m i
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2. Bouid g At fE . AT PR 8.3.1 /NSRRI b f Al B2 1R
J¥H pure B4f¥ elemental, W afiid 2 T2 7 S IZ et TR P, IR
elemental LRI ATRE, ATV EHT pure.

program main
implicit none
integer :: i, factorial
print *, factorial(3)
print *, factorial([(i, i = 1, 91)

end program main

elemental function factorial(n) result(p)

integer, intent(in) :: n
integer :: p
integer :: 1
p=1
do i =1, n
p=p*i
end do

end function factorial

A _ETREX AN T2 A T [, RIEG0 4% fo Vi, 45 R AR AT A2 4 i,
% Fortran AL, HEMIZuid e, Lattid ik (W 8.4 %), FrLl
ZE R AT AT
program main
implicit none
integer :: i
interface
elemental function factorial(n) result(p)
integer, intent(in) :: n
integer :: p
end function factorial
end interface
print *, factorial(3)
print *, factorial([(i, i = 1, 9)1)
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12 end program main

1 elemental function factorial(m) result(p)
2 integer, intent(in) :: n

3 integer :: p

4 integer :: i

5 p=1

6 do i =1, n

7 p=p*i

8 end do

9 end function factorial

8.3.3 BJATIZE

BN n! = n - (n— 1), FreA3RATAT BB 8% L. FRATA] P22 at4e
8.3.1 /N HI/R B S B R T X, P EREL factorial WH AT, &R
n!=n-(n— 1L B FHXNMET A TH, BN Fortran A fuiF—A~%
BREEHHAC.

1 program main

2 implicit none

3 integer :: factorial

4 print *, factorial(3)

5 end program main

1 function factorial(mn) result(p)
2 integer, intent(in) :: n

3 integer :: p

4 if (n == 1) then

5 p =1

6 else

7 ! factorial(n) == n * factorial (n-1)
8 p = n * factorial(n-1)
9 end if

10 end function factorial

140



Tt = W N =

© 00 N O Ot = W N

—_
o

AR LLAE FFER T34 1) subroutine BY function HIM recursive, ¥id
FEMUE RGBT (recursive) i F2. HIHEFEE 2 ] LA B Crd R, T4t
W UHUE F HIXFEDLRR T .

program main

implicit none
integer :: factorial

print *, factorial(3)

end program main

recursive function factorial(m) result(p)

integer, intent(in) :: n

integer :: p

if (n == 1) then
p=1

else
! factortal(n) == n * factorial (n-1)
p = n * factorial(n-1)

end if

end function factorial

A E XA T BATIE B AR AN, [Fl AT AT e X 4 0 b A

Blr.

1.

TP 4 [7TEH factorial(3), ATLAREL factorial HIMEJTG n 4%
X 3.

.n /=1, Ftlh p =n % factorial(n—l),%?ﬁﬁ factorial(n-1), fITLA

PREL factorial MIMEJC n A8/K n-1, FTLL n ZHK 2.

.n /=1, Jfillp = n * factorial(n-1), EH factorial(n-1), IlTLL

PR factorial FIMEJT n A8k n-1, FTPA n A8HL 1.

n == 1,5521 p=1,rp A5 )% 1,ﬁﬁE§§U end function factorial, p
B4R, TPl factorial(3) J& 1

FIX B AR, R P B L SRS RNZSE 6 A Wi, BEAR SR L X AT
FRAY 75 T v B A A RO R . SRR R, A s S R, AR RR
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1.

T R BT

FRETH 4 17TEH factorial(3), FTLAEL factorial #i & il H 7
& factorialy, MiJG ny 2K 3.

n; /= 1, fibll p; = n; * factorial(n;-1), & factorial(n;-1),
FT AR %L factorial ¥ EHIH & factorials, n, = ny-1, MiJG ny
AR 2.

ny /= 1, FTBL po = ny * factorial(ny,-1), EH factorial (ny-1),
BT AR %L factorial # & 70 & factorials, ng = np-1, MLJG ng
AR 1.

ny == 1, ifbl p3 = 1, ps %k 1, 853 end function factorial,
p3 4R, M pe = ny * factorial(ny-1) WA factorials, FrLA

factorial(n,-1) J& 1.

n, & 2, ATLA P2 AR K 2, #RJ5 % end function factorial, ps %%%,
M p1 = n; * factorial(n;-1) WA factorial,, fiTLA factorial

(n;-1) & 2.

n; 7& 3, ATLL py % 6, P85 3 end function factorial, p; /245 R,
M FEFEFH factorial(3) B factorial,, ATLL factorial(3)

& 6.

Wt 3K 3 M e 1!

R AR L R S Al R i I AR, AT pure Ml recursive #f

IITE T #2713k 1) subroutine B{ function FTHJTA] (pure Ml recursive
WGP AR ), 48T T

program main

implicit none
integer :: factorial

print *, factorial(3)

end program main
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recursive pure function factorial(n) result(p)
integer, intent(in) :: n
integer :: p
if (n == 1) then
p=1
else
! factorial(n) == n * factorial (n-1)
p = n * factorial(n-1)
end if
end function factorial
AR R SO IZ e A S I IR A PR, 5 R AT 2R
IR SR RE R AR I 326 VA I R RIS AR IR B, £ T DAASE P e VA e R ) Ik 32 U
AR, B RSIREIEIRT . ER IR AR 7 AR, 3 I 72 e b AN
H. BOSRE PRI — AR, B AE AT B DX AN IR 70 il — B Ay Ak
8], REFRAERER (push stack), 0TV FER, 1R AT RE 2 M A
Z IR (B factorial (1000) <M factorial 1000 IX), fx/& HI45 R e id
I REH 2R, WA 2 A, AN E 7, R B AR A
Tt A

8.4 I EFEiEO

ZHIEE 134 UL, 55 136 0L, 2 139 WA 7B T (procedure
interface). IHEHE LI 43 A=K FpE I (specific interface), 72 4% 1
(generic interface) M1 (abstract interface).

8.4.1 HEEO

e DM S TR A, EHEELN, TOUT AT S, mEh
HFs EAE R T LA 7. (BUERAE B T U B IR —, AR & 2Ny
SERZAL:

o IEA-AMMSE, S8 LTIt

— RIEIRKEFFFAARE (W 4.4 75) BOERTIREA (W7.3 75);

PRI E R D A RS, H AR TE N HE R,
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o R B H A5 R HUAL
o IREREMEIERE;
o dRERIZEITERE.

EA—ETREY, ks iz B S IRERAM. BOITRLeAIE D, 24
e R gn 248 E R AT “Explicit interface required for ...” Bt “Expected a
procedure for argument ...” BHAR-LA)\J\H)E, IS g2 ZmeEE N 1.

i E % A E M interface 3] end interface H—#EEHLH IX—#
YRR A2 T3 (interface block), — /M [ HUFT DU — HEE 1. 211t
[ — 53, FRATY R AT R A8 B P B 23 I T OB AT 38 20 # M B, SR 5 AR
EAEUIEY, BRSNS A WY, oA S WA 4, SR 5 B RG IG5 4%
MR TN

FATE I S AR AR XA R R B IRAT T AE A R AN SR R 1
F, WATEFHHIX 4 — 5 4R EAS

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: i(3, 3)
i = eye(3)

end program main

function eye(n) result(mat)
use iso_fortran_env, only: dp => real64

implicit none

integer, intent(in) :: n

real(dp) :: mat(n, n)

! ________________________________________
integer :: i

mat = 0.0_dp
doi=1,n

mat(i, i) = 1.0_dp
end do
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end function eye

ATHTREAE LR IO, JAVGAAEEEF R AEYHDE L interface
Fl end interface, AJGIEEEAN eye THEF R MIRINGRE L. (FAT 1L AT LA
Hli 2K R A )

program main
use iso_fortran_env, only: dp => real64
implicit none
interface
function eye(n) result(mat)
use iso_fortran_env, only: dp => real64

implicit none

integer, intent(in) :: n

real(dp) :: mat(n, n)

! ________________________________________
integer :: i

mat = 0.0_dp
do i =1, n

mat(i, i) = 1.0_dp
end do

end function eye
end interface
real(dp) :: i(3, 3)
i = eye(3)

end program main

function eye(n) result(mat)
use iso_fortran_env, only: dp => real64
implicit none
integer, intent(in) :: n

real(dp) :: mat(n, n)

PR EE A A RSP R S BT R TR
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doi=1,n
mat(i, i) = 1.0_dp
end do

end function eye

RIREATER —&, WAMERATH RIS, 5 14752 1 EH, 1 BEAZ
W 2 B AR SR, B2, JETH LT ZHATHR 7 il 2. 58 LUS Stk
XA

program main
use iso_fortran_env, only: dp => real64
implicit none
interface
function eye(n) result(mat)
use iso_fortran_env, only: dp => real64
implicit none

integer, intent(in) :: n

© 00 N O Ot = W N

— = = =
W N = O

14

real (dp)
end function eye
end interface
real(dp) :: i(3, 3)
i = eye(3)

end program main

function eye(n) result(mat)

use iso_fortran_env, only:

implicit none
integer, intent(in) :: n

real (dp) mat(n, n)

integer :: i

146
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end function eye

SRR XA T ELRERE 1, WKHR!

FEAT S A WAFE A MBERRBTE)? 50T, A2 X R IMNER.
Fortran ££1% BIX A% HORUU e T2 2o iR B 28 1, TRDA IS g 14 1)
e N, FEAATHRI 505 VR AT, A LeIE0 (Finss 143 51k K)), ik
BN, i RE S mEHEEY, A5 HRFE. AdikRA IMNERELE
AT 2 s -, AR A A (55775, (HAURAT ZmE O, B4
i AMEL ST EE R B

X EIEA A A, A0 SR IATRE B A [ 1 R 7 AR LUE A, EanRAT]
WARES sin ARGy, BATHE AL sin HETHAS.

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: integrate
print *, integrate(sin, 0.0_dp, 1.0_dp)

end program main

function integrate(f, a, b) result(s)

! Use trapezoidal rule.

use iso_fortran_env, only: dp => real64

implicit none

interface

function f(x) result(y)

use iso_fortran_env, only: dp => real64
implicit none
real(dp), intent(in) :: x
real(dp) :: y

end function
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end interface

real(dp), intent(in) a
real (dp), intent (in) b
real(dp) :: s

real(dp) :: h

integer :: i

h = (b-a) / 10000

s = (f(a)+f(b)) / 2

do i =1, 9999

s = s + f(a+ix*h)
end do
s =8 *x h

S Ot e W N

© 00 J O Ot = W N

end function integrate

BRICHNHIIMERAETATFRE A S AE, A SRR A RS, &R IR,
SRJE I L D BI]. 3EFLEAT A C48 N IR A B .

program main
use iso_fortran_env, only: dp => real64
implicit none
real(dp) :: integrate
print *, integrate(sin_, 0.0_dp, 1.0_dp)

end program main

function integrate(f, a, b) result(s)

! Use trapezoidal rule.

use iso_fortran_env, only: dp => real64

implicit none

interface

function f(x) result(y)

use iso_fortran_env, only: dp => real64
implicit none

real (dp), intent(in) :: x

— =
)

real (dp)

end function

y
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end interface
real(dp), intent(in)
real(dp), intent(in)

real(dp) :: s
real(dp) :: h
integer :: 1

h = (b-a) / 10000
s = (£(a)+£(b)) / 2
do i = 1, 9999

s = s + f(a+ix*h)
end do
s = s *x h

end function integrate

function sin_(x) result(y)

use iso_fortran_env,
implicit none
real(dp), intent(in)
real(dp) :: y

y = sin(x)

end function sin_

8.4.2 ZHRIEN

PR TR — A B AR R RN 3R TIAE ZE N 5455 R sgn 1Y

ey, AR S 2.

program main
use iso_fortran_env,
implicit none
real(dp) :: sgn
print *, sgn(10.0_dp)

end program main

function sgn(x) result(y)

only:

only:
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use iso_fortran_env, only:
implicit none
real (dp), intent(in) :: x
real(dp) :: y
if (x > 0.0_dp) then
y = 1.0_dp
else if (x < 0.0_dp) then
y -1.0_dp
else

y
end if

0.0_dp

dp

=> realb64

end function sgn
EA AN, A R R B TS DURS E, R R IE e T

program main
use iso_fortran_env, only: dp => real64, &
qp => reall28
implicit none
real (dp) :: sgn_real64
real(gqp) :: sgn_reall28
print *, sgn_real64(10.0_dp)
print *, sgn_reall28(10.0_qgp)

end program main

function sgn_real64(x) result(y)
use iso_fortran_env, only: dp => real64

implicit none

real (dp), intent(in) :: x
real(dp) :: y
if (x > 0.0_dp) then
y = 1.0_dp
else if (x < 0.0_dp) then
y = -1.0_dp
else
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y:
end if

0.0_dp

end function sgn_real64

function sgn_reall28(x) result(y)

use iso_fortran_env,

implicit
real (gp)
real (gp)

none

, intent (in)

y

if (x > 0.0_gp) then

y=
else if

y
else

y
end if

1.0_qgp

only: gp => reall28

(x < 0.0_gp) then

-1.0_qp

0.0_qgp

end function sgn_reall28

XHALTRATE s /N NIAFFE O, Fortran PEZEHK M T RATA HieiE
A~ sgn, MREFXUR EECRESEDURGE. 2 R4 1, AT AT LAfarvs 5540 1t

“fR X AR, B LMY sgn_real64 Fl sgn_reall28 “AhifK” .

program main

use iso_fortran_env,

implicit

interfac

none

e sgn

only:

dp
qp

=> realb4, &
=> reall28

function sgn_real64(x) result(y)

end function sgn_real64

use iso_fortran_env,

implicit none

real (dp),
real (dp)

intent (in)

y

only: dp => real64

function sgn_reall28(x) result(y)

use iso_fortran_env,
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end function sgn_reall28

implicit none

real(gp), intent(in)

real(qgp) :: y

end interface

print x*,

print *,

sgn (10.0_dp)
sgn(10.0_qgp)

end program main

function sgn_real64(x) result(y)

use 1iso_ dp => real64

fortran_env,

implicit none

real (dp)
real (dp)
if (x >

y =
else if

y
else

y
end if

, intent (in)
y

0.0_dp) then

1.0_dp

only:

X

(x < 0.0_dp) then

-1.0_dp

0.0_dp

end function sgn_real64

function sgn_reall28(x) result(y)

use 1iso_

fortran_env,

implicit none

real (qp)
real (gp)
if (x >
'y:
else if
y=
else

<
]

, intent (in)

y
0.0_gp) then

1.0_qp

only: gp => reall28

(x < 0.0_gp) then

-1.0_qp

0.0_qgp
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end if

end function sgn_reall28

AT Kz B OAR e R, AAT interface 52 T —H (7H
o4 sgn), 285 sgn_real6d l sgn_real128 M IIERE /AR L E, X4
55, HKEF sgn(10.0_dp), Hies KM 10.0_dp & XU FEI, 85 Fo I At
SERR sgn MEZ BT, F sgn_real6d MFEH, KL sgn_real6d iX
MRS ERXGER, ITHL, XE sgn_real64 H:10, KI sgn_reall28
XA RS &R VKR, AULE, T2 7 B2 B3 sgn(10.0_dp)
B sgn M sgn_real6d |. AJGHNE E] sgn(10.0_qgp), i —Ff, K
At a2 sgn A sgn_reall128. IXFEHUAT A — AN X RESH UM £ L
ReH VURE ) sgn 1!

Fortran [ A-Fh H-4EEL UL EC (type-kind-rank compatibility, TKR
compatibility) # ™ 1, HIATHZ B8 O REE T R, X R & KIF
=, HEENEZTTRAT G, KONFEEATS K LK) sgn_real6d Fi
sgn_reall28 HSZKAHA & —H—F, 2B EFHAME, wRFTATE
% osgn REIBWHPKE S E, BB SE, SASEEHRGE — KHE—
BE— RS AR, B RIE I 7K T JEH IR, #IRM T##, Fortran H CHfisk
BRRBEIX AL T . AT HEB??E N AR AL 016, T LA LA D
W5 (I, i), (HIX O 428 Fortran FINAE T .

8.4.3 IMRIEO

RFE #E ) U — ANk B Tl R 1 UK BT RFAE (characteristic)
AR, ATRE T MERF.

program main

use iso_fortran_env, only: dp => real64

implicit none

interface

function eye(n) result(mat)

use iso_fortran_env, only: dp => real64
implicit none
integer, intent(in) :: n

real(dp) :: mat(0:n-1, 0O:n-1)
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end function eye

function minkowski(n) result(eta)

use iso_fortran_env, only: dp => real64

implicit none

integer,

real (dp)

intent(in) :: n

eta(0O:n-1, 0:n-1)

end function minkowski

end interface

real (dp), dimension(0:3, 0:3)

mat_1i

mat_m

end program

eye (4)

minkowski (4)

main

mat_i,

function eye(n) result(mat)

use iso_fortran_env,

implicit none

integer, intent(in)
real (dp) mat (0:n-1,
integer i

mat = 0.0_dp

do i = 0, n-1

end do

mat (i, i) = 1.0_dp

end function eye

only: dp => real64

n
0:n-1)

function minkowski(n) result(eta)

use iso_fortran_env,

implicit none

integer, intent (in)
real (dp) eta(0:n-1,
integer i

eta = 0.0_dp

eta(0, 0) = -1.0_dp

do i =1, n-1

only: dp => real64d

n

O:n-1)
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eta(i, i) = 1.0_dp
end do

end function minkowski

RARER, ORES TR D, X BRBA . HEAEMNK
BUXPIAN SRR SE B ORAG <47, #2, B M EBRENES
B, ORISR, SRR RS R IRt —FE, AAEEF2HR (R4,
SEY, GRA) Ao, HORKE B 1l RE, RATFORHE
FF). BEABER B — /Rl RE, 15T X

program main
use iso_fortran_env, only: dp => real64
implicit none
abstract interface
function dim2mat (dim) result (mat)
use iso_fortran_env, only: dp => real64
implicit none
integer, intent(in) :: dim
real(dp) :: mat(0:dim-1, 0:dim-1)
end function dim2mat

end interface

procedure(dim2mat) :: eye, minkowski
real(dp), dimension(0:3, 0:3) :: mat_i, mat_m
mat_i = eye(4)

mat_m = minkowski (4)

end program main

function eye(n) result(mat)
use iso_fortran_env, only: dp => real64

implicit none

integer, intent(in) :: n
real(dp) :: mat(O:n-1, O:n-1)
integer :: i

mat = 0.0_dp
do i = 0, n-1
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mat(i, i) = 1.0_dp
end do

end function eye

function minkowski(n) result(eta)
use iso_fortran_env, only: dp => real64

implicit none

integer, intent(in) :: n
real(dp) :: eta(O:n-1, O:n-1)
integer :: 1

eta = 0.0_dp

eta(0, 0) = -1.0_dp

do i =1, n-1
eta(i, i) = 1.0_dp
end do

end function minkowski

s AL, %R interface I % | > abstract. fZIIHH
T4 dim2mat M OFERE eye, minkowski MIFFEFE KA “— K —
FE7: #GE R, AR AN BU RS EEE. ETHREDERHHL L
dim2mat,é§§%4§f% dim,éﬁﬁﬁé%f%lnat,359%%%%5,ii%gééﬁﬁﬁﬁﬁ%ﬁTgiﬁﬁﬁgﬂl
(093, JURE DRIUEA R4 1 AR AR AT 75 4R € 22 11 I R AR A AR R RITAT . 4%
JEBRMAFERS procedure(dim2mat) :: eye, minkowski HiAH4 T4
M dim2mat FFAEAHFEERE ... (ORBIPE eye Ml minkowski) NNHFE #%
M.

SUSRAE_E T A MU, iR AR i R ERATTIN
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BFAE WASHESL

ZATBRATES R AN/ T, AR FRA TR T — 22 K30 L. AR It
Gaia DR3. FATEHIE Gaia DR3 H [ HBA 5 ER AL1E [ iz B f 21z,
AN B i A M AHOX AR e, FRATTAR ATTEIEANYRIY [sinb| /p SR, HAd p 2
PHIFLZE, b RE RS, (XA —AN A, 82 Gaia DR3 WA KK,
FEBEAFZEA LM M 2, i LAFRATTSE A Gaia DR3 I —NMEA
R iAK.

B OCIRATEAL X 0L R B ReadMe mgt 2, 63 “File Summary”.

File Summary:

FileName Lrecl Records Explanations
ReadMe 80 . This file
gaiadr3.sam 1788 1000 Gaia DR3 source catalog

(1811709771 sources)

MIXA “File Summary” A%, gaiadr3.sam ;&2 %K, —I% 1000 17, BT
1788 74T, AXTEF, MM E 3 1811709771 MK, E4 JAT
1000 177 B4R 2B I R 24~ 1000 MNEIFEAM, X4 G4 /2 . sam
We. T2 PIRAVEL X v BB FTP, B3kIKF| gaiadr3.sam.gz F#K
TRR G433 gaiadr3. sam.

[0 %] ReadMe, FTHIA gaiadr3.sam [ “Byte-by-byte Description”.

Byte-by-byte Description of file: gaiadr3.sam

PSSR J IR I LR 4 1] 1 A
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https://cdsarc.cds.unistra.fr/viz-bin/cat/I/355
https://cdsarc.cds.unistra.fr/viz-bin/cat/I/355
https://cdsarc.cds.unistra.fr/viz-bin/ReadMe/I/355?format=html&tex=true
https://cdsarc.cds.unistra.fr/viz-bin/cat/I/355
https://cdsarc.cds.unistra.fr/ftp/I/355
https://cdsarc.cds.unistra.fr/ftp/I/355/gaiadr3.sam.gz
https://nadc. china-vo. org/astrodict/

Bytes Format Units Label Explanations
1- 28 A28 -=- DR3Name Unique source
designation (unique
across all Data

Releases)

(designation)
129- 137 F9.4 mas P1x ? Parallax (parallax)
980- 994 F15.11 deg GLAT Galactic latitude (b)

MIXAS “Byte-by-byte Description” A%, gaiadr3.sam & —1T, 3 1-28
NPV S, 5 129-137 DERFHGZREIIZE (AN MD), 2B
980-994 NMFRFESARVRIIIRE: (FAALNE). 4F, BAERUGESR T

program main

use iso_fortran_env, only: dp => real64

implicit none

© 00 N O Ut =W N

[ S e S~ S SO
T = W NN = O

integer, parameter :: sam_len = 1000
real (dp), parameter :: &
mas2rad = acos(-1.0_dp)/(1.8e2_dp*3.6e6_dp)
real (dp), parameter :: &
deg2rad = acos(-1.0_dp)/(1.8e2_dp)
real(dp) :: p(sam_len), b(sam_len)
real(dp) :: d(sam_len)
P = p * mas2rad

b = b * deg2rad
d abs(sin(b)) / p

print *, maxloc(d),

end program main

I Untt: AU

maxval (d)

R TIEA AN KIS, BATHELER RO EE R p Mo, 3
T8I Ak P AR LR Bs SRR G B e T Y Sk, MR TIT 2
7, Fh P TAT R HdE, ERABFIRER, A =TT RAE, ZAZ
LAY X IRA A T EAL Fortran H O TR HIE 1S,

PAANFRATTE 157, SCAYRAER 2R T % .

158



S

Tt = W N =

9.1 Xft

AT P Bl 9 S, Fortran FRHONAMASCH (external file), Ait—
FBER UL AN SO A & S SO SO . BRAR R Al SO SO, A 2 T — N
g BB FAF R, LEIRAAR B TR B AR B Fortran FR7RTH A2 BN N HESC
% (internal file), ¥ AR5 WHSCAEGFRA S (file).

AT EAL Fortran FIERATE A A3, WESCHE Fortran 2
IR B, BN B X5 AR, (HAN SO Fortran AAR. N T
ik Fortran AN, FATEDWG M SCAEFT I (open). T IHIIX AT
Fortran £7E%5 3 1TJ5 A1 test.txt, X4 test.txt NMIZMImIFCH G4
B . exe SCAFE—ANH R H.

program main
implicit none
open(10, file='test.txt')

end program main

Horb 10 XM B IR SCAF AL (file unit), WA T2 — MRS, X5
WA AR SO, T HE AN T 10, BAZNT 10 4% 5 T Re A L7 73 1%
PRHIHIE. file= G INHIRSUIFERAE, AR 42 U B8 A2 B R EATE B AT
#3. EANRTHIZE 3 4Ta 21k Fortran NS SCHEBSE A test . txt B,
I HFRIHA 10 53

15 FH SE AN SO TS BRATTRL K OGP (close), A2 il Fortran &id4h
. FAE BT A1 B —A4T, Fortran B (EH 4 17/55 10
S0 (D test.txt ).

program main
implicit none
open(10, file='test.txt')
close (10)

end program main
B IR TR N AT ZAE I SNSRI, FRATH 28 H G, X — A
g 2B B DR AT SRR ik, SCAFRSAL AT RE S B flan I MR, 3k

3 S BL G IR T REA ARRUR LR T HERISCAE. ARG 2RSSR SO A R SO A T
EREARIRAG ST
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Ik SCAR AL 10 A testl.txt EEHE, MALSCHFHAL 10 FT test2.txt %
B2, XAFEFPRe M, EE SO 10 BT, P DR S 2 1 Bk b AT
testl.txt K, RIGFTIT test2.txt, EIHBKIK I CAF X FHFRAIR AT B
SR
program main

implicit none

open (10, file='testl.txt')

open(10, file='test2.txt') ! testl.tzt closed!

end program main

JETA SR AT T SR IR, T IT (0 SR Rl REHE S A, AP A 7. 4
N, AT AR, f 2 A SO RS, RS AT T
SCAFE B R P, R 2 Ui B ) 2 AT 0 [ 2t 2 — SRR e, R BT AN 3
L EHEE, 85 RFATRRIESE SE T, ITATFRA S, RS2
T B DAV [R5 150 RO 80 FH SO (R >3 152

ST 27 AR FE ZA% B IR AFG BHAR S L X A

ERE, WESER—A T Z R BEATTIT B,
T RS AN RS T SR

program main
implicit none
open(10, file='test.txt', status='UNKNOWN')
close (10)

end program main

Hrh status="UNKNOWN' ()& & XN EFT I X HE AT 7 — 0%
PRAE, (HIX AR I B a8 H CUUE R, 2 WA [F B g B 28 il B2 A A
FH#EE, FTUAAS status=... A AER°. FATTLAE 'UNKNOWN' #
J% 'OLD', 'NEW', BX 'REPLACE'. # /& 'OLD' fJifi, test.txt WI{EH T
BATHIAFAE, IBATHS HEHTIF. #ell 'NEW' 115, test.txt UWAI{ER T 18
ITHIANFLE, 2470, Fortran 22 H 2 — NS H test.txt XHIFHTIF. #H
F% 'REPLACE' [Wif, WIS test.txt fERTIBATHIAMELE, MILRIE—N
H test.txt XHEFFFTIF, IR test.txt LR FIBITHIAAAE, M E&HEJF KA

SUNRBLE T R 2 B A VGBI, MRS BT
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test.txt ELEMIMH, HiE M A test. txt XAHIHTIF. EREATE
ATiERe T g EIR R
ERREFHE - BEA AN, BUERA Fortran K EWH T, FrA A%

B SCAF AR RS SO, (0 B H I SO A 8078 LR S A 2
JEXS LA 3. BRATTRT AT P 11 H B SCAF AL ik, in S e b
THTIXAE.
program main

implicit none

integer, parameter :: testl_txt = 10
11

integer, parameter :: test2_txt
open(testl_txt, file='testl.txt')
open(test2_txt, file='test2.txt')
close(testl_txt)
close(test2_txt)

end program main

XPER testl_txt FLAINIR S} testl.txt, & test2_txt HLAINTR A
test2.txt. HAZEIC T MIE]FH#1R MR, 22 22 b My A F & T =45 S
L “IIERT T

a8, SO A AE AN RE I B Y, o U ERAT e AT
DATE R AT T — SCHRR JE 78 FRE 7 R QAL SO, sAE T RE 4T I —
SR JEAE E R TR OGS A, Rl .

program main
implicit none
open(10, file='testl.txt')
call open_and_close ()
close (11)

end program main

subroutine open_and_close ()
implicit none
open(11, file='test2.txt')
close (10)

end subroutine open_and_close

161



9.2 EESEEA

BRI (read) A2FESCAF B AR AE AL Fortran 24 Sk, 5N (write) /&
& Fortran $# SAZR s - BN 2. IERATRE T HIX AN T

1 program main

2 implicit none

3 real :: e, pi

4 open(10, file='test.txt', status='REPLACE', &
5 action='WRITE', position='APPEND')

6 write (10, *) exp(1.0), acos(-1.0)

7 close (10)

8 open (10, file='test.txt', status='0OLD', &
9 action='READ', position='REWIND')

10 read (10, *) e, pi

11 print *, e, pi

12 close (10)

13 end program main

Hr write (10, *) ... TR exp(1.0) M acos(-1.0) A 10 5
A FTUATH test.txt M FEE] e M 7. read(10, *) ... HAT
Sl 10 50 B A A I SRIRME S e F1 pi, FTLARJG2MIH e A 7.

LA TR L4l action= /5 KPR H 1R 2 'READ', KIRHT
FEH AR R, AAEB . action= JG M ZMAF IR "WRITE', For
FIFFRSCE 2 RS 1), AREEEL. action= Jo [ 745 5 Wi & 'READWRITE',
FORFTIF ISR S 1, SIS N SR XA 8.1.1 MRS E
REZEERESERMEN. WRAM action=. .., WEMmMFERH DIE
RN R SRS R, XA MER T, Brbl action=. .. EZZEN
6.

position=... NFRBHFTHSCHEE ) “SCHFEAL”, I position=. .. [¥)
Jir BRSSO 8 A2 g 1R B k™. [ALEATIAS TR AniE SOk e
Bt 4, REECE RS XN position="'APPEND', 5 NI 45 NAE A+
(8 e, RSO N position="REWIND', BEHUIS £ A SCAE A TT L L. 32

6 [l 3 5.
7 [F 5.
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2
3
4
)
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

program main

implicit none

real :: e, pi
val

exp (1.0)

acos (-1.0)

real
e =
pi =
open (10,
action='WRITE'
close (10)
open(10, file='test
action='WRITE'
write (10,

file='test

*) e + pi
write (10,
close (10)

*) e - pi
open(10, file='test

action='WRITE'
write (10, *) e * pi
write (10, *) e / pi
close(10)

open(10, file='test.
action='READ',

read (10, *) val

print *, val

read (10, *) val

print *, wval

close (10)

open(10, file='test.
action='READ',

read (10, *) val

print *, val

read (10, *) val

print *, val

GICIEUR, FATEFEADTL. F I MR TR TR

.txt', status='REPLACE',
, position='APPEND')

.txt', status='0OLD', &
, position='APPEND')

.txt', status='0LD', &
, position='APPEND')

txt', status='0LD', &
position='REWIND')

txt', status='0LD', &
position='REWIND')
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close (10)

end program main

H— WA RMSCM:, N status='REPLACE', JaMitBEH SN, Arbhi)s
JR—AT A S ZIRIT IR, BN e+, e+ 7 FHIAEEA
e — 7. BZUFTH RS, XM RIERBN e-m, HEAN e/n, ilE/E
BRI e+m e —7, e m, ef/m. FEVNIRFTH IS, e O
Sk e+ 7 WA val, B HE e — m ES val. 2 FIRITIHCH
A, 1A SO SR B e + 7 WE S, val, BRI e — 7 WRIES
val, fTAE e ki g e+ me—m e+ 7, e—m.

ERHAIR read I write 5, FIX read ¥ write #\& M T —1T7H4A.
FHIXNMET, F—K write Ja 1 fl 2 SALES 1 17, 58 IR write J5 3
4 BANTESE 217, B—IK read W5 1 TR, BIAJET R ERE —A> vall,
FTLA vall N 1, 28 K read MEE 2 171G, KON AT HERE —A> val2, T
PL val2 3, 2 A 4 B TCHR!

program main

implicit none

integer :: vall, val2

open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')

write (10, *) 1, 2

write (10, *) 3, 4

close(10)

open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')

read (10, *) vall ! wall=1, while 2 %is ignored!

read (10, *) val2 ! wal2=3, while 4 %s ignored!

print *, vall, val2

close (10)

end program main

A AR ARl R, T AR B BT Je SR TR U AR A
MBS A, W I T, BRANEA 129, FEA 10, SRHUIAZ K
M EEE. F57IFEEE, one2nine (1, 3) /& 7, one2nine(3, 1) A& 3, [FIEATE
FEIR R T E B AT R - LR E TR T I A .
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program main
implicit none
integer :: i

integer :: one2nine(3, 3), ten

action='WRITE', position='APPEND')

1

2

3

4

5 open(10, file='test.txt', status='REPLACE', &

6

7 write (10, #*) reshape([(i, i =1, 91, [3, 3]), 10
8

9

close (10)

open(10, file='test.txt', status='0LD', &
10 action='READ', position='REWIND')
11 read (10, *) one2nine, ten
12 print *, one2nine, ten
13 print *, one2nine(1, 3), one2nine(3, 1)
14 close (10)

15 end program main

FE SO LA e S A A B R AT S ORI 5N IS T TR B
e A FE A BEFT BRI, BT LLIEIN position=. .., FRIRIRELEL
BNHRIE NSO K28 — AR AR I, AR Z AT S ALk, T
XA T Ifx BT RAE e™ B £ HE val®, {H Gfortran AT, Zik
Gfortran 17, £ FKEEVLZIUKT 16. JFEEHE W 9.3 5.

1 program main

2 implicit nomne

3 character (16) :: f

4 real :: val

5 write(f, *) exp(1.0) ** acos(-1.0)
6 print *, f

7 read(f, *) val

8 print *, val

9 end program main

PATE T DL AR B AR i <7, B B 7 0 AR IR HL I B .
Ebtn R X AN Tt 248 Hello, world! “5 N HLMNBEHE”, B 5E 2= Eut

SIS T B R A R A L 4
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HBl Hello, world! 1. print {fmt}, M T write(x, {fmt}), Hil 2
P print *, ST write(x, *).

program main
implicit none
write(*, *) 'Hello, world!'
print *, 'Bye bye, world!'

end program main

EIONEOTE < WA AQREA. L FHXAN T, BI785 5 &
15N K, MAEM AT (emd P powershell WF 2 SRR ZR) Haf LAFT )L, i
AT\ 98 bdel JRJGIAIZE, 98 Fl B4el WLIRMEHZS mat (1, 1) Al mat(1, 2)
T, 8 TATS TR 5 AT —FERE )L, HEEE R, BT 7.6 3.2e0
SRIGIEIZE, 7.6 F1 3.2¢0 FLIR(ESS mat (2, 1) Ml mat(2, 2) 1,
FEREATAIA. R 7 WRAFE BRI TSN, read {fmt},
T read(x, {fmt}), il Zii read *, FM T read(x, *).

program main
implicit none
real :: mat(2, 2)
print *, 'Calculate determinant (det) '// &
'of 2x2 matrix'
print *, 'row 1 of matrix:'
read(*, *) mat(1, 1), mat(l, 2)
print *, 'row 2 of matrix:'
read *, mat(2, :)
print *, 'det:', &
mat (1, 1)*mat(2, 2) - mat(l, 2)*mat(2, 1)

end program main

FAAE R EATTIRAE REAT a0 ] B BN 5 N AR SO, AR SCERAD <47 17, AN
R EATIE G B S gl L A AR T, TR ETH T
2 x 2 JEFERIAT I PR, SRR TR T2 T4, AT
BN RAT A WA IR, WRAK AT, TNt — R,
THETAT 4, BOETTA, SR RRIR SR A5 A, Wi RiEie 1
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MAHCHREH S, 87O M AfETA AT A0,
FSE 28 ik ARG 5ALF o) it A N A KBRS B

Bea s VRIF AT, A 27, F2AATE AT AR B H g N
WAEAS A WE B S A5 . 1 R 201G AP

program main
implicit none
real :: any_number
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write (10, *) 'Write something.'
read *, any_number
write (10, *) any_number
close (10)

end program main

W R AR R P s Tk, 2REH VS code 17T test.txt. HRIEHE F2
FHIBZE 7 AITSET R, MEFSE 6 ITEAMF test.txt BHE N “Write
something.” [, A test.txt HLMNZHG A 2. ARIMITH test.txt )T,
H] Gfortran FJ[R)2% 4B B H Sk B . XI5, 51X LL[H] 24 78 SRAEAE 5L
B (HH AR 4, SR FIX L[R2 KB “Write something.” M ATEMEHH
M.

X K B P E m R T HE I AR R . KBk, HE A i i S A
L5 A A ] D7) e e AR RABUE), T DA 9 0 25 AR A 2R G A B L i 2 1))
e, TRALA LS ST ST BTSS0S, e a8 P34 SR G0 2 76 Fi I 3 A7 BLRR
BRI —3, FROAZZ X (buffer). SEHURN, 56— et ist— K HEEHE 222 v
X, 2 e R ERMNEZMX s, SN, B EdE S NEZHIX, S5
X B — R HEEE I P4 B0 — I i b 5 N A S F. BT RAEE 6 AT 3R
test.txt LE AN “Write something.”, HSZHZER|ZMX H, test.txt
HUREAH 7. A Ix WESATEAT B p] A2 i 20w g, Ko gE
PG S I, T MZZ M XN Gortran A—F¢. FrLAURF, [F]5
ATTAZE IR ST A 1R B FEE 55 50 SO A, TR R SR S A R I e, 9 9% 8 R4 R 0 0 20

I RE T R O, IEEOW E CREREA R T T A A, IR S AT L A v A L.
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G X BRI G ANIMESCIER G K et X, 22 T AN 2 8 BIZ2 v X
KA NKKIIZRAR T

9.3 RES

WERFRAT B A Ifx A1 Gfortran PN HxX AN Ak CoFH F& i H R i a7 B /)
BT, BMIS RIEE R a0 s X, Tx 125 58 F R TR R R
Gfortran FIAZ.

program main
implicit none
print *, 7.0e7

end program main

RO T AT 4 B CJUE N ik o, AR e, e
I % 165 AN T, Ifx Hif5 718 Gfortran MIA T, JRRTET Gfortran &
1 exp(1.0) ** acos(-1.0) 5 ANHIAF £ B EHCT AT EHb L4
Z K, #% Glortran H CHIFUE, s EEN 17T MEAF (B 1 MATH),
M £ KERA 16 MK, Iix MUE AR, mhissax A .

FATAT VL B CRLE S N R S, P XN R 0, AN
Ias R —EARF AT HOEROR ), 56 A E 2.
program main

implicit none
print "(F10.1)", 7.0e7
print "(ES6.1E1)", 7.0e7

end program main
b uMEEs 165 TN 10148 N X AN T, Gfortran 72 1] LAELT).

program main
implicit none
character(16) :: f
real :: val
write(f, "(F15.12)") exp(1.0) ** acos(-1.0)
print *, f

TOTfx Gl M —A “remark”, 2@, TABEFETAL, AU A I F@i iy,

168



7
8
9

© 00 N O Ot = W N

e e e T e SR G e e G O
© 00 J O Ut =W N = O

read(f, "(F15.12)") val
print *, val

end program main

AL E CHE RS R R R+ el — DR IR R RE L),
AR B (format specification), * NEAFR I 1EES H D E %K.

FATENH—TFERIT Gaia DR3 B A, JLAETATAT LAHEE 158 TR
AN IR, HA B 2 /T3S format JERRM A (EX
AFERRZE .0, AE1S), BiHnts S, XERATE e BIEGE 3 1T
MRS AR /R 71 AN, RIEATS R IUE 250 i i KB &2 875
K, WD B 3% BLAT Sey AR A A L 22 B, s ka2 0, BRI FTit
BRI LZE G M A FRATTCAA 7.5.1 /NN where &51), 012
WEAEAR 0 FIURMEIR R E ARG FE, B 2Wifs 7, ERMIE 2
Zr2].

program main

use iso_fortran_env, only: dp => real64
implicit none
integer, parameter :: sam_len = 1000
real (dp), parameter :: &
mas2rad = acos(-1.0_dp)/(1.8e2_dp*3.6e6_dp)
real (dp), parameter :: &
deg2rad = acos(-1.0_dp)/(1.8e2_dp)
real(dp) :: p(sam_len), b(sam_len)
real(dp) :: d(sam_len)
integer :: i

open(10, file='gaiadr3.sam ', status='0OLD', &
action='READ', position='REWIND')

do i = 1, sam_1len

read (10, "(128X,F9.4,842X,F15.11)") p(i), b(i)
end do
close (10)

P = p * mas2rad

b = b * deg2rad

M REN A TR, WS AT SRR AR S W7 IR, AR A% U B 2 2R A F...
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23

d = abs(sin(b)) / p
print 1000, maxloc(d), maxval(d)
1000 format ('Object: ', I3, ', ', ES11.4, ' AU')

end program main

A AEHEH O B —HERBR (edit descriptor) L%, HiEAT
A, B&IT, B RAT HARHR — MR A, EC i b i R 8 7 S BN g B A 4K
KJ& 128X, F9.4, 842X, F15.11, MKIRAEBIL 128 MFRFATEL, 2.4 9 4
TR 4 AL/ e, B 842 MNFARFAEE, BEd 16 MFEAFE 11 Ah
HO S WE UL B A BB IR A BAT 0?7 RATTHRATIT ReadMe B
gaiadr3.sam ] “Byte-by-byte Description”, H k5%,

Byte-by-byte Description of file: gaiadr3.sam

Bytes Format Units Label Explanations
1- 28 A28 --- DR3Name Unique source
designation (unique
across all Data

Releases)

(designation)
129- 137 F9.4 nmas Plx 7 Parallax (parallax)
980- 994 F15.11 deg GLAT Galactic latitude (b)

[FEAMTE R B 5 EMEMREAE “F9.47, Mg “F15.117, &4
BAERERT 4. HAMENE 129 NFRFFG, B AFRATZ e Bkd #f 128 4
T, 5 E 128X, AREHE Fo.4 Tiibid 2, SR AR LRI 138 MPAT,
{HARZE N ZE 980 NFRFHFUA, FrAE FBkid 980 — 138 = 842 NFFF, 5 L
842X, ARG LML I F15.11, KINEHR read £ read #ie N F—ATHFA,
FrLUE T AP FHE 7. X RN TR I L TR A B4R, BRI
B I PR RRATC ST H— Uk, WA ER T, RIFAE N T, Ak
1 ReadMe BN Z, 285 B ShE B ZBGE T LA 74/ 34 h 1K,
AT w2k B I R, FEAITTULE CEN e TR A%, RIraREANTE
—AEEEAFEEME: FRES B, it maxloc(d) MR
“Unique source designation”.

WERBAHE LT ] O R, AT, B0 LRt O B

170


https://cdsarc.cds.unistra.fr/viz-bin/ReadMe/I/355?format=html&tex=true

(R g R AT R Lk, Lo N X AN 5 5 NS U s 3R B2 — R (2
AIRFARE L A ARG T ).

1 program main

2 implicit none

3 real :: e, pi

4 real :: a, s, m, d

) e = exp(1.0)

6 pi = acos(-1.0)

7 open(10, file='test.txt', status='REPLACE', &
8 action='WRITE', position='APPEND')

9 write (10, 1006) e+pi, e-pi, e*pi, e/pi

10 1006 format (F6.4,ES11.4,F6.4,ES11.4)

11 close (10)

12 open(10, file='test.txt', status='0LD', &
13 action='READ', position='REWIND')

14 read (10, 1005) a, s, m, d

15 1005 format (2(F6.4,ES11.4))

16 print *, a, s, m, d

17 close (10)

18 end program main

O BT LU, Hln R IDE /NG TS N R 2 B R RER.

1 program main

2 implicit none

3 ! A staff.

4 open(10, file='test.txt', status='REPLACE', &
5 action='WRITE', position='APPEND')

6 write (10, 1001) 'OX0X', 'OXX0', 'OX-X', 'OXXX'
7 1001 format ('X','0','X','0','}',A4,'}', &

8 'X'L,'0 L, XL, 0, LA, &

9 'X','0' ' X, '0, ' LA ,', &

10 'X','0 X, '00, LA, Y)

11 close (10)

12 open(10, file='test.txt', status='0LD', &
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action='WRITE', position='APPEND')

write (10, 1002) '0OX0X', '0OXX0', '0X-X', 'O0XXX'
1002 format (4(2('X','0'),'}',A4,'}"))
close (10)

end program main

T N oy = KIS BIRMAEST (data edit descriptor), 4% il 9 5 A
(control edit descriptor), F4F Hfi 4 fF (character string edit descriptor).
B REAT— DA

9.3.1 HURRIEFT

B e TR 5 ON I R S —— X R, B R T AN
T, A4 XTI 'ello', A5 XTI 'world', HiAthdgmH A7 A B AR AT, WA XY
7 RS SR

program main
implicit none
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')

write (10, "('H',A4,',',1X,A5,'1")") &
'ello', 'world'
close (10)

end program main

BEANHICHE S AT AR ML R SRR, N T AN IUE HUE A
3, By 11 A RGAEATIN 0.0 SR, (H Tfx JEIRREHT, A& A5
ML T

program main
implicit none
print "(I1)", 0.0

end program main

Kot g 44T H P A ELERAE AT T INACR FR R, o R A =4
1% 20 B 2 —FE.

program main
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implicit none

! Violin Strings.

open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')

write (10, "(A,A,A,A)") 'G', 'D', 'A', 'E'

write (10, "(4(A))") 'G', 'D', 'A', 'E'

write (10, "(4A)") 'G', 'D', 'A', 'E'

close (10)

end program main

BAVRIETT

© 00 N O Ot = W N

—_
o

S Ot s W NN

Tw i FFRR— M w NFRF. BATFELRIE w > 0. FHEHIXAH
+, BT LIRS N IR B, Higfa—RE A2 —4E *, 24 1000000 43
B 7 A%k, H eI 6 N, mides s T

program main
implicit none
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write (10, "(I6)") 1000
write (10, "(I6)") 10000
write (10, "(I6)") 100000
write (10, "(I6)") 1000000
close (10)

end program main

NHXANE T, JEPR S A SRR T, POy <=7 Bl 1 A7, T4
TR
program main

implicit none

open(10, file='test.txt', status='REPLACE', &

action='WRITE', position='APPEND')
write (10, "(I6)") -1000
write (10, "(I6)") -10000
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write (10, "(I6)") -100000
write (10, "(I6)") -1000000
close (10)

end program main

Tw.m FEFFNFR— 5 w DR, P77 (0-9) £ m
A, BRDI m < w. FHEIZAFET, 1000 A b 4 D545, B LT 24 b

—A~ 0, 10000 i 5 MFFF, IEE I, 100000 &5 6 NFFF,

HFe B 5 NFRF, 1000000 M AE—HE .

program main

implicit none

O IEH a1,

open(10, file='test.txt', status='REPLACE', &

action='WRITE', position='APPEND')
write (10, "(I6.5)") 1000
write (10, "(I6.5)") 10000
write (10, "(I6.5)") 100000
write (10, "(I6.5)") 1000000
close (10)

end program main

FEAEERAR Twom B m SPEM, R B Twm FEMT Tw. FHX

M T REBIETFIBIER, BV % 16.5 5% 16.
program main
implicit none

integer :: k, dak, hk

open(10, file='test.txt', status='REPLACE', &

action='WRITE', position='APPEND')
write (10, "(I6)") 1000
write (10, "(I6)") 10000
write (10, "(I6)") 100000
close (10)
open (10, file='test.txt', status='0LD',

action='READ', position='REWIND')

read (10, "(I6.5)") k
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read (10, "(I6.5)") dak
read (10, "(I6.5)") hk
print *, k, dak, hk
close (10)

end program main

SR, R AT AR IR R AER, BRSNS RIRE 1000 TN
10, HEHUI IR 0 H BT

program main
implicit none
integer :: k, dak, hk
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write (10, "(I6.5)") 1000
write (10, "(I6.5)") 10000
write (10, "(I6.5)") 100000
close (10)
open(10, file='test.txt', status='0OLD', &
action='READ', position='REWIND')
read (10, "(I6)") k
read (10, "(I6)") dak
read (10, "(I6)") hk
print *, k, dak, hk
close (10)

end program main

B FHEIX M TFEAN T, BEAEAN 6 NFREREEE 5 MR, XERE
BJE B 0 BHHEEL, 453 1000, 10000, 100000 #iE % 100, 1000, 10000.

program main
implicit none
integer :: k, dak, hk
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write (10, "(I6.5)") 1000
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write (10, "(I6.5)") 10000

write (10, "(I6.5)") 100000

close(10)

open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')

read (10, "(I5)") k

read (10, "(I5)") dak

read (10, "(I5)") hk

print *, k, dak, hk !/ Wrong!

close (10)

end program main

AR

Fw.d SEFFRR—HHH v NFR, NGRS d 75, BAOTFH
BLRE w > d > 0. FHXANMRT, ML ESR, B N2
“—12.7 BN 2 MR, 3L 6 AN, HEVH BRI 5 AN, diRss BT

program main
implicit none
print "(F5.2)", 12.3456789
print "(F5.2)", -12.3456789

end program main

BINIE % Fw.d 1 .d WM, H .d DREBANE. FHXANRT,
F11.99 HHERA, —3L 11 DNFRF, DEET 7 99 N7 {2 .99 S, &Ik
BT 11 ANFRRERAES val B8, BTV TR e, £ N+
HBRATTIE 5 NS B J5 BB ARG B X 3% 1) R, SR EORA 5 N AT DA o ).

program main
use iso_fortran_env, only: dp => real64
implicit none
real :: val
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write (10, "(F11.9)") 0.123456789 _dp
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close (10)

open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')

read (10, "(F11.99)") val

print *, val

close (10)

end program main

{H R THIX AN T 145 B AR, RS AR 1000 A /NS, 78
WA NEOTHIEHE, d IS T, MRS ISR BIN ZRRERE d A2
BBy, BeE) 1000, HA L 0 &Ny, BITH 100 &/, 2o ES !

program main

implicit none

real :: val

open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')

write (10, "(I4)") 1000

close (10)

open(10, file='test.txt', status='0OLD', &
action='READ', position='REWIND')

read (10, "(F4.1)") val

print *, val ! Wrong!

close (10)

end program main

HIFFRATEAEF] +00, —oo, I NaN. Fortran 15 Fr A fan - Bsf FH |17
IS A7 INF B INFINITY 327K +oo, HF4FH NAN 7R NaN, X4t
TR KNG, NFIER] oo B NaN, AR AR Fw.d 1 .d #B
ST, L M F B 4 T LABE(EEL S, HFELRIE 4 > 0.

program main
implicit none
real :: one, zero

real :: vall, val2, val3, val4d

12 BAR Fortran B 7 MU rh i 5 B, (R AERIZIXAER.
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one = 1.0
zero = 0.

open (10,

0

file=

'"test.txt', status='REPLACE',6 &

action='WRITE', position='APPEND')
, "(F9.12)") +(one/zero)
, "(F9.34)") -(one/zero)
, "(F9.56)") +(zero/zero)
, "(F9.78)") -(zero/zero)

write (10
write (10
write (10
write (10
close (10)
open (10,

file='test.txt', status='0LD', &

action='READ', position='REWIND')

read (10,
read (10,
read (10,
read (10,
print x*,

close (10)

" (F9
"(F9
" (F9
" (F9

.87)") vall
.65)") val2
.43)") val3
.21)") valéd

vall, val2, val3, valéd

end program main

F B HFEE S ARKGH, 22001, BoERATE S H 1.234 x 1073,
1.234, 1.234 x 10® EHARM =14, MmEFFHH F5.3, Bt HA 1.234 1)
R TEIEHR M, 1.234 x 1073 AT E T, 1.234 x 10° FHefHA T,
AELJRRIG 11 A2 ST B (P WL B3040 1) e AT 22 il R 2 HH I SR 1S

program main

implicit

none

print "(F5.3)", 1.234e-3 ! output: 0.001
print "(F5.3)", 1.234 ! output: 1.234
print "(F5.3)", 1.234e+3 ! output: ***x*x*

end program main

XN EATRT LN E Z384T, Bw.d Fon— 5l w D77, S ok se
TR a x 107, 0.1 < a < 1, n NEEL, 18 o BN S d DT
TRE a, n BT i IE S KPS n, R RHE TR a// '/ /n.
PATFELIIE w > d > 0. BRI TRE a//'E//n o, TFKLE 0 Al
[B1fK) E WG, (HARTH A 74T 8 s a SRR I 4 ANERF, FTELR
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iEw>3+d+4 BB 2FHE T, BN RE 4 608 8T, %
AR E11.4 Bl

program main
implicit none
print "(E11.4)", 1.234e-3 ! output: 0.1234E-02
print "(E11.4)", 1.234 ! output: 0.1234E+01
print "(E11.4)", 1.234e+3 ! output: 0.1234E+04

end program main

M Ew.d ZiB A7, n =080 E AU, n & DA Hom A g
LT, BARCPFHERINEAR EASH EIXANm L.

program main
use iso_fortran_env, only: qp => reall28
implicit none
print "(E11.4)", 1el10_qp ! output: 0.1000E+11
print "(E11.4)", 1e100_qp ! output: 0.1000+101
print "(E11.4)", 1e1000_qp ! output: **¥krkrkrk**

end program main

X AT L Ew.dEe 9i#555, Be £78 n NIEM S 58 e M7
o HAWA Ew.d M, BT E RA[ERE A, X HRATHE EAIMEIE e > 0,
FRE w>3+d+2+e — A AHERET.

program main
use iso_fortran_env, only: qp => reall28
implicit none
! output: 0.1000E+0011
print "(E13.4E4)", 1el0O_qp
! output: 0.1000E+0101
print "(E13.4E4)", 1e100_qp
! output: 0.1000E+1001
print "(E13.4E4)", 1e1000_qp

end program main
A Ew.dE0 2 Sk igmiEes, b B0 2ok e 551 n ALEL
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program main
use iso_fortran_env, only: qp => reall28
implicit none
! output: 0.1000E+11
print "(E13.4E0)", 1el0_qgp
! output: 0.1000E+101
print "(E13.4E0)", 1e100_qp
! output: 0.1000E+1001
print "(E13.4E0)", 1e1000_qgp

end program main

M F Gmiar L, MAKINAE d, Ee, B0 #BEBTCM, .d A BRI,
MM, H F GBS NEEREH B MEFE, 1 E MEFE NG H
REM F g, BB 4 E B A KNG,

program main

implicit none

character (13+8+1) :: f
real :: val_fe, val_ef
integer :: i

write(f, "(F13.1, E8.1)") 1el10, 1lel0
do i = 1, len(f)

if (£(i:1)=='E') then

f(i:1) = 'e!

end if
end do
print *, f
read(f, "(E13.13, F8.8)") val_fe, val_ef
print *, val_fe, val_ef

end program main

E B a] PUNAS +00 A1 NaN, # 3] +oo 8¢ NaN HIEHE d Fl e #%
TR, HAlA F gwiErrAH RS ot 2 B aRA T X AT LLELE T

program main

T3 [E] 12
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implicit none

real :: one, zero

real :: vall, val2, val3, val4d
one = 1.0

zero = 0.0

open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')

write (10, "(F9.12)") +(one/zero)

write (10, "(E9.34)") -(one/zero)

write (10, "(E9.5E6)") +(zero/zero)

write (10, "(E9.78E0)") -(zero/zero)

close (10)

open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')

read (10, "(E9.87E0)") wvall

read (10, "(E9.6E5)") val2

read (10, "(E9.43)") val3

read (10, "(F9.21)") val4

print *, vall, val2, val3, val4

close (10)

end program main

E SR80 H, At fo e i 00 45 RS KT S AT S5, RO AS
MR AT BERR 1. RATA L E £l ES, 45 RS R A LR 1
T, WA 1 <o <100 TABEATLAEE B #R EN, XFERZURER TR
THEIERIRN, 1 < a <1000 H n BEH 3 BER, XA RALHE R & LD E.
(7 a Fl n ANFESH B G, ES dERT, EN a5 DO,

program main
implicit none
print "(E7.1E1)", 10000.0
print "(ES7.1E1)", 10000.0
print "(EN7.1E1)", 10000.0

end program main
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program main
implicit none
print "(F4.1,E8.1)", (0.1, 1.0)

end program main
BN FEROTE R, A A PRI {0 SR G 475 2 7T CLRLOR K.

program main

implicit none

complex :: z

open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')

write(10, "(F4.1,E8.1)") (0.1, 1.0)

close (10)

open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')

read (10, "(E4.1,F8.1)") =z

print *, z

close (10)

end program main

FITRUREETT

Aw FREFAFRR— IR w DT WA RFERREN R > w, M
Fa 75 e de 2230 w DNFRF, IR 1< w, WSk w — 1A a5
w MR A GRS w = 1.

program main
implicit none
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')

MR B R, TAHIRE (5.1°19) A
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write (10, "(A4)") 'hello'

write (10, "(A5)") 'hello'

write (10, "(A6)") 'hello'

close (10)

open(10, file='test.txt', status='0LD', &
action='WRITE', position='APPEND')

write (10, "(A)") 'hello'

write (10, "(A)") 'hellohello’

write (10, "(A)") 'hellohellohello'

close (10)

end program main

BONFIAE T UL R 2. 1 S RS AT O E B AT e #A A
TR, NIRRT, SAZES 1472 1234567890, BLHUE ¢ HRET
'12345', 5 2 4T/ 1, R T, FSATEGE 1 R HERE LHA 2R,
PASEHSE ¢ 55T 11

program main
implicit none
character(5) :: c
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write (10, "(A)") '1234567890"
write(10, "(A)") '1°
close (10)
open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')
read (10, "(A5)") c
print "(2A)", c, '}’
read (10, "(A5)") c
print "(2A)", c, '}’
close (10)

end program main

RIE A FBEATRR w=1 XRAZ.
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1 program main

2 implicit none

3 character(4) :: sc

4 character(6) :: lc

5 open(10, file='test.txt', status='REPLACE', &
6 action='WRITE', position='APPEND')

7 write (10, "(A)") '1234567890"
8 write (10, "(A)") '1234567890"
9

close (10)
10 open(10, file='test.txt', status='0OLD', &
11 action='READ', position='REWIND')
12 read (10, "(A)") sc ! (44)
13 print "(2A)", sc, '}'
14 read (10, "(A)") 1lc ! (46)
15 print "(2A)", lc, '}
16 close (10)

17 end program main

Aw GEFURFEN 0 DT, 5 1< w, WRELEADL | AT, %
U> w, WA w NERRIR | —w AN

1 program main

2 implicit none

3 character (4) :: sc

4 character(5) :: nc

5 character(6) :: lc

6 open(10, file='test.txt', status='REPLACE', &
7 action='WRITE', position='APPEND')

8 write (10, "(A)") '1234567890"

9 write (10, "(A)") '1234567890"

10 write (10, "(A)") '1234567890"

11 close (10)

12 open(10, file='test.txt', status='0OLD', &
13 action='READ', position='REWIND')

195x BRI A AT, TR (5.177) RME R /2L T
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read (10, "(A5)") sc
print "(2A)", sc, '}'
read (10, "(A5)") nc
print "(2A)", nc, '}'
read (10, "(A5)") 1lc
print "(2A)", lc, '}'
close (10)

end program main

AL B G R A AR NSO, SRS B AT T = T
ER ARG 9.3.3 775§ AT )\ SF T ITAE .

BB RIE T

Lw F£n—35 Ml w NFEF, Bl w — 1 MEh, B)a 1 ME TECF,
T fF£ .true., F fLF .false..

program main
implicit none
print "(L7)", .true.
print "(L7)", .false.

end program main

NI, 28 T A F, 7455 TRUE A1 FALSE, ‘4% .TRUE. M .FALSE.
#AEK true. M .false., M HA KNG,

program main
implicit none
logical :: true, false
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write(10, "(A)") 't f
write (10, "(A)") 'true false'
write (10, "(A)") '.true. .false. '
close (10)
open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')
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read (10, "(2L2)") true, false
print "(2L2)", true, false
read (10, "(2L5)") true, false
print "(2L5)", true, false
read (10, "(2L7)") true, false
print "(2L7)", true, false
close(10)

end program main

9.3.2 {EHIMRETT

nX GEATRORNE SRR A8 n Az, KIEEFM TR 0 DA,
B nX GERTT )5 BOA BoE AT sl 7 77 B 4B AT, U nX gk

LA,
program main

implicit none

open(10, file='test.txt', status='REPLACE',

action='WRITE', position='APPEND')

write (10, "(2(A,1X))") 'X', 'descriptor'

close (10)

end program main
NI nX g AT M FoR Bt n A FARFAN R
program main

implicit none

character(5) :: world

open(10, file='test.txt', status='REPLACE',

action='WRITE', position='APPEND')
write (10, "(A)") 'Hello, world!'
close(10)
open(10, file='test.txt', status='0LD',
action='READ', position='REWIND')
read (10, "(7X,A5)") world
print "(A)", world
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close (10)
end program main
[ GEAT RN N RN AT DRI S .
program main
implicit none
character(5) :: hello, world
open(10, file='test.txt', status='REPLACE', &
action='WRITE', position='APPEND')
write (10, "(A,/,A)") 'hello', 'world'
close (10)
open(10, file='test.txt', status='0LD', &
action='READ', position='REWIND')
read (10, "(A,/,A)") hello, world
print "(A,/,A)", hello, world
close (10)

end program main

SS G AT RN Z e i IR E BT S AT IR, SP 4 A R #
HIES. 10
program main

implicit none

print 1001, 0.1, 2.3, 4.5, 6.7, 8.9

1001 format (SS,F5.1,F5.1,SP,F5.1,85,F5.1,F5.1)

print 1002, 0.1, 2.3, 4.5, 6.7, 8.9

1002 format (SP,F5.1,F6.1,3S5,F5.1,SP,F5.1,F5.1)

end program main
FERIES &4, dikaa nl felR s T
program main
implicit none
print "(SS,F3.1)", 1.0 ! 1.0
print "(SP,F3.1)", 1.0 I *xx*

16ug» K “sign”. “S” HFK “suppress”, “P” L& “plus”.
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5 end program main

NI SS g ATAT SP iR AT AR, FATCATBLELR T

1 program main

2 implicit none

3 real :: valO, vall, val2, val3, valéd

4 open(10, file='test.txt', status='REPLACE', &
5 action='WRITE', position='APPEND')

6 write (10, 1061) 0.1, 2.3, 4.5, 6.7, 8.9

7 1061 format (SS,2F5.1,SP,F5.1,8S,2F5.1)

8 write (10, 1062) 0.1, 2.3, 4.5, 6.7, 8.9

9 1062 format (SP,2F5.1,SS,F5.1,8P,2F5.1)

10 close (10)

11 open(10, file='test.txt', status='0OLD', &
12 action='READ', position='REWIND')

13 read (10, 1051) valO, vall, val2, val3, val4d
14 1051 format (SP,F5.1,8S5,3F5.1,SP,F5.1)

15 print *, valO, vall, val2, val3, valéd

16 read (10, 1052) valO, wvall, val2, val3, val4d
17 1052 format (SS,F5.1,SP,3F5.1,8S,F5.1)

18 print *, valO, vall, val2, val3, valéd

19 close(10)

20 end program main

TE 4 H SRER I i, FRATT R B o T ALE S, BT AN
(e . L A B R AT A B DY o B B A 1A 2B 1) e N AT
ATLLH RU, RD, RZ, RC 9w 57, 1X VYA 1T 70 0l 267 2 i it S5y 4
[N < 14151 AN - 1 SN LU N

program main
implicit none
print "(RU,4F5.1,/,"// &
"RD,4F5.1,/,"// &
"RZ,4F5.1,/,"// &

T = W N

17LLR77 ,T«“ﬁ “round”. AzUn ,f{:ﬁ uupn, “D” ,T{:ﬁ “dOWI’l”, wz» ,f{;ﬁ “Zero”, uCn ,f{:% “Compatible”.
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"RC,4F5.1)", &
-5.6789, -0.1234, +0.1234, +5.6789, &
-5.6789, -0.1234, +0.1234, +5.6789, &
-5.6789, -0.1234, +0.1234, +5.6789, &
-5.6789, -0.1234, +0.1234, +5.6789

end program main

I RU, RD, RZ, RC ST i /EH, P9 H] 777 s o i s 8kl
el ST 107 K9SB, T HL N R R A, 1 S SRR 2 T A

1=Mmin

doime 20 BYSEHL, AR

1=MNmin

9.3.3 FHEPmEFT

FIF R IR AT 2 — TR R, ME SR XA R
program main

implicit none

print "(A,', world!')", 'Hello'

print "('Hello, ',A,'!")", 'world'

end program main
BEHCR S N B A, AT ST DA T AT E e S A, B PART DA S #AEE.

program main
implicit none
print "('Hello, world!')",

end program main
TN BB RS BE P45 5 A, FRATTAT AR nX 4B

program main
implicit none
character :: the_end
open(10, file='test.txt', status='REPLACE'
action='WRITE', position='APPEND')
write (10, "('Hello, world',A1)") '!'
close (10)
open(10, file='test.txt', status='0LD', &

&
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action='READ', position='REWIND')
read (10, "(12X,A1)") the_end
print *, the_end
close (10)

end program main
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Fortran — B XA WE 2 BT, H3% Fortran NI HAHNEAR, B
o e 4 3 B R AN S Wk L A7 . Fortran B W _EEEE — 888 = #0 7, (Hixsk
B2 A KR

2NN, Fortran ‘B HISRIA R & HHEIMA L2 K, 2K 5e4m] LA
R 2n HAMIE T A TR, HIEMR 9B 2 RN L AT Python )
Matplotlib, 4 5 4F A — A RefE FHE Fortran 50 AR 7 kK, £ H
Python BRI T. TRLRE T —Me¥ fdata2pyplot #:/E GitHub
. B 7B Fortran £ EIHAR 5 (.
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https://fortran-lang.org/packages/graphics/
https://github.com/GasinAn/fdata2pyplot
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