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PROGRAM Fixed
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PRINT 10
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END
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Fortran 90 FEAFEH FHIFAFH K
e 26 MRILFHA~ZMa~z);



-8 - Fortran 90/95 WA iGT

e BF 0~9;
o FHRIZE();
o R AMF, WFE 2-1 iR,
x 21 FRERHNSEETH
FIT & T # B
S : BE
= %5 ! R
+ m+= " EIR=3
- e % BHS
* 25 & poigss
/ #e : ng
( A < hFS
) HiEE > KXTE
, Ry ? [ &
) AN $ ExXLHRE
! Hig 5

E (PR EFEL4-—TEYN, BHEH,
(2YE By i E 2Tl L4 R Fortran 90 FRHEZ I FH .

—. iR

TR R, ARSHREEGEN, RUAFRA~Z,a~Tk, FTES
ik 30 NFEHA ~Z 3 a~z). F(0 ~ 0 FRIZ( ). Fl40: MASS, rate, Npts, 197,
Time_Rate, Speed_of Light, $tXM47iR% a4, H FFULLAEMBER,

()R BELLF B L (3M, _Right TR FRIRMA);

()AGES A 25/ T4 (Time Rate h XBAR IR

VAR ZE K, /S (Vel, VEL, vel AR —15IRF);

(MK ERE R 31 MFfF(Fortran 77 K 6 15 7);
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AV EEPHME 5 AFHRELRYAREREGEUEE), REBEEXEBERAN
B

—. BERA

(—ENTE

AT —BIEAN:

INTEGER i

INTEGER([KIND=]n) I

n RFFESH, BHAR 1. 2, 4. 8,

Fr S 4(KIND)R Fortran 90 FE e 4sE, Tl MEHFEBERRAN AT
FERORERBEGRMAETE, 1. 2. 4, 8 ABRRAENFPHAEFETE. mRH
REEORH M E, NBREYM,; WiHkE EZHFERETNRRE, F8H HENE
WEE, 2MELTEHEHEN 4. FRABXSHMEBBMELRLE 2-2,

% 2-2 FEMESHHBMDMEER
ZH B BORAE T E
INTEGER(1) ~128~ 127
INTEGER(2) ~32768 ~ 32767
INTEGER(4) ~2147483648 ~ 2147483647
INTEGER(S) —6223372036854775808 ~ 9223372036854775807

Fortran 90 ¥4t KIND &3, FI¥KEEE AL HH{E ; HUGE BN Ik
BT FE N R, R 1 BAREEREMG TR, mTFaREERR.

INTEGER(8) I, Big,Small

Big = HUGE(I)

Small = Big + 1

PRINT#, 'Largest: . Big
PRINT=, '‘Smallest: ", Small

HBEEME: ERRAKNTEEEBRNRERT, HRKMESBRESF
FMREGE, IRKBERTRFRBOTHMAE, MK, Fortran 90 #HE T

e
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SELECTED_INT_KIND FR%I
result = SELECTED_INT_KIND (r)
result ($EEH n EIEF-10"<n < 10" HHESE. #H:

result = SELECTED _INT KIND{(3) 12
result = SELECTED _INT_KIND(8) ' 4
result = SELECTED_INT_KIND{(10) '8
result = SELECTED_INT_KIND(19) r—1

iR -1 BARBA A HNRESE HKRECHRITRE T FERED, HnEE
RERT T RR =100 REEE 1, FTRURBAT #7532

INTEGER, PARAMETER :: K10 = SELECTED INT_KIND(10)
INTEGER(K10) I

SRR T IFE L ERFERR, HUZERIMESEFUTR.

(ZyERER

— R FRAER, HRRSHRREE; AR EREHMEEH, B0,
47 2, H—8ELh.

[s]n[_k]
Het, sREERS; nF 0~ +HHBETS 0 WEH); kK HEHESE; EnM
k ZB)h— T R4k,

. RECRH

()BT R

BRI TR —REN N

REAL A

REAL{[KIND=]n) A

DOUBLE PRECISION A

RSB Y4, 8, FEASBEERTME, BREMER 4 TOFELREMHES
F REAL(R), MEEE N EMEMNLSHE. THRELRTYIN:

(DREAL(4), BUEN RN £ 1.1754944E-38 ~ 1 3.4028235E+38;

(2)REAL(8), BR{EFL N £ 2.225073858507201E-308 ~ =+ 1.797693134862316E+308.

Fortran 90 & T i24it 5% %%t 784 KIND . HUGE ®¥5h, #1487 RS EH
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MEE TIRAK TINY, $¥¥ H% PRECISION, #EGEERK RANGE, IRk
BAFE T E THESH A EH SELECTED_REAL KIND: |

result = SELECTED_REAL_KIND (p,r)

PR BB R Bk pO ) . S58FEFE 107 ~ 10" LB MRS R, L, &
BEFPETHEARME R 15, HHRN 307, HEMHLSHE RN
SELECTED_REAL_KIND (15,307). % ¥A 7 AR XS, REs BEEF-1 -2 F0-3.

o R Al-1 o IOk R ML A AR

o R [F]-2 FARICH B HLE IR B

o iR [E-3 BRARMHEMHHUHEFBLERE.

(Z)EREHE

NFELRERREF LRI MEDS, MFREES R —-RIEA R,

[sIn{ k]

WIER SRR —-RERN.

[s]n E[s]m[ k] &K [sln D[s]m
Heir, sf{EFE. BS; n,. m A O~ oW THBE, n EHEFEA /DS, m AHEE
k g S HE- R 4, 8), EREATHESE, HESHEBAAE.

flHn: 1.0E6 M 1.0D6 R 1.0x 10°, BIEIHHEE REALG), J5H NIUEE
REAL(8); 1.0E6 8 W R DU EES 1.0 105, HL D B WL A EFE RS,

=. B

(—R¥BTR

Fortran 90 ¥R LR BEHAEARZH ., MEHER . SRR UER -, FH
BRI RN—RELDN.,

COMPLEX X

COMPLEX([KIND=]n} X

EHEHFRAMESE D 4, 8, HRASFHETBE, FrESHPAEEN S,

(Z)EEBER

EHEUEREIN T IIEA:

(r,m)
b, rRREHRFEBHOTH; mARERHROER.
HWARERAORES I, TSN EFNLRTTBROM LS AR AE.
15540 -
KIND( (1,1.0))=4
KIND{ (1 8,2 8))=4
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KIND({ (1.0, -1.0 8))=8
/g, FHAR

(—nEBRTR

AHZENE A RETRE L —RIEAN.

LOGICAL L

LOGICAL([KIND=]n) L

HELEaN 1. 2. 4. 8, HFRARFPV|ETHE, HESRBEER 4.

(ZHEEAYR

BHEAE RN TRUE.(BHE)F.FALSE.GBIER), KA LS MR A, HR,
i B AMEFEENEROMESE, Lin: TRUE 2, #ESHIMER 2,

T, FFER

{(—)FHUER

AT AEAR CHERN:

CHARACTER C

CHARACTER [(fLEN=]ien)] C, CHARACTER=*len C

CHARACTER [([LEN=)len [, [KIND=]n])] C

CHARACTER [(KIND=n [, LEN=len]) C

FHEARNTESE. KESEAMESH. FTEETEANE, FREAM
KEWERE |, BI—TFHS—DFEETY. B AESERRESD, |E
AFASHIIEBLEE 1, FRAEB—128, XTMSHRKRKE; #5HFIT2
OXFSEER A KEEMRHESRFE RS HERER ), ERBCRTF(KIND =,
LEN o)A EX, SEAIFFLMER. fi:

CHARACTER(KIND = 1,LEN = 10) Str

(Z)FHaEk

5 C EFAF, FREBMFHRFEASFILESISHNGISIERFAER -
Fortran M ZHBHE— LI BE| SR SRR EHR

[k_]'lch]’

[k_j"[ch]"
Heh k WA[EMFAESHAENR 1), BE—-TRER; ch AFFEB), BRI LLE Fortran
90 EFEZARZIINTFR, FHOMBITFRBRE.

TR A—EHNFHBEE:

"WHAT KIND TYPE? "



W% Fortran BFiSi+ER <13

"TODAY"S DATE IS:’

"The average is: "

HEEFENE: FEERNREAMERNTR, FAR M EENFE/FFRER
Fx. M. FHXY B Fortran"s 90', FERFEMFSD Fortran's 90, KEHR 12, Bk,
REFLAG-—-. BAMAHRAS S, BAFRNG]E,

BOYT  HBHEAT R ER

— . JEAIRA A

Fortran 90 VIR AMEBLMA —TREZAE, B 1N B BRIFERHF
W, B, ERFRMERL AL I, K, L. M, NX 6 MFEIF LR
HBETR, UHAFEFRNBERENTE, H 7T RERE UG NERFCH.
Fortran 90 {A4RFTLAGEFR 1~ N300, HIRHEFEH, HIIHBEHETERH W
FEARF SR, IERITERBE—-TH W 2-3), LUNEAR

[F1 2-3] FAR 24 R Y B

PROGRAM Main
- MIMPLICIT NONE
IREAL Interest,Count
Interest=0.08

Count=0.08

PRINT=, 'Interest = ", Interest 10

PRINT*,'Count =",Cont 10.0
END

B 23— EBER 008 BEK—TREAENEREER nterest, X
B (LR T L RERNERSES 0; E3ALREE Count B, HHEEAER
Cont, Fortran 4iF32iA% Com £/ HBLBRER, HAHMEHE 0.0, FEXFRH
B, EUXENEIRARAPR,

$71 4] A B3R 40 722 Ak B R AHRUR? Fortran 90 4241t T IMPLICIT NONE & ®(87E
BTG, UEREEAE, Wil RAM Ao TRREH,

78 2-3 S ZSim IMPLICIT NONE 4], BB #ETHE, WHiTFH hRE
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B, HEREREXFE Y Interest, Count #il Cont =T H; EEFPENZERFH
iE4], ¥ Cont BN Count, BT SMFETHRFE, L TERMNBEHER.

—. ZEFHEMENL

Fortran i55 . C B MEREIET, EREFTNE, RESBC AR AHME
BIFRETAMAZE, ZBFRTNEIBRT -BAREHFHBERFEHIETIE),
FRULFE AR LA MAEMT A2 Z 0, MARHFRIEREERITE S ., W
R{EFEFH DATA LEBRBRYE—BRHNMEENRUTIER), FiClE DATA ©LETF
B —#4r, EXBECHIREMATRERAZ G, HITHTZA.

Fortran 90 7, RN —RIER M.

WA ([, BHE):] BEFIE

BtE DIMENSION, PARAMETER, TARGET, POINTER. ALLOCATABLE.
INTENT %, ZARBEXRETRZEMNIFES " REMN, BREFHBRE S
HEBRENEALT, 5% 7 TEEE. WE# 2-4 Fx,

[ 2-4] RAEHETEL.

PROGRAM Main

IMPLICIT NONE

INTEGER a

REAL(8) 21 b=2.0
COMPLEX(8) 2 ¢=(1.0,2.0}
CHARACTER(20) :: str="Fortran 90"
a=6

PRINT=.'a=",a,'.b=",b,",c='¢c, str=",str

END

Fortran 77 W E {# 5 DATA BRI KRBV {H. DATA BRI EE DATA Xk
WY EE EFEREVMENTE, AGEAEMSNaERESBME. LH 2-5

B -
(4 2-5] DATA IBHEIHA.

PROGRAM Main
IMPLICIT NONE
INTEGER a
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REAL(8) b
COMPLEX(8) ¢
CHARACTER(20) str
DATA 1,b,c,str /1,2.0,(1.0,2.0), FORTRAN 77
PRINT=,'a=",2,,,b="b,',c=",c,",str=",str
END

=. BEFHPARAMETER)

REFPFTABOSE, AERBMEAEMNTE, m. BRE, EHmEES,
EEFHETTUAHRER. WH 2-6 FiR, |
(B4 2-6] WEAH.,

PROGRAM Main
IMPLICIT NONE
REAL,PARAMETER :: PI=3.14159
PRINT 10, sin(P1/6.0)

10 FORMAT('sin(n/6)=",F4.2)

END

S AReEr i ahEd PARAMETER BiEis B HME, T HHERE K.
HiTBFE, ERFPRAERE,

BRY HARREX

IR, BRBRAALARIEENEM ARZEXAEHT, K&
AERAR, EWE THAEETEEOAN . BERREX R BEKKD, BE

FA—irR.
—. BE/FEHELR

Fortran & S BB ARSEM, 43EM, ¥, &, BARE, HHEEZHESR

BRI .
+ fm, - WK
« ', / B
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* R ETZRIARETE)

() #&%
HEKEEEESTINREE, FFIETHER, THESLOEAFRSREH. £iz
BHAFRINER F(ARERRE), & “MEER” MEN; BEEEHNEREET,
WG “MAT A BIEEN], 0 24x3++2, WAEE 3442, BEENNERE, B4
BEs512, MARG64,

. BEGRE

BERENIEAFEMNEE, FEAXAEE EHNIRAR. &BRERREE
B, WERESHRZENEE, 2GR 0EEH. IEBERNFLTARASEMH4
F 5, {BEREERE, RS R REEMREHS, DEERSsEN, . 12+
12, R 1R 0, BT, HENFELRS 12, E4M 0.5, BE4H 1.02.0,
—ERREHBEMA 172,

=, BARFZAA P HRDH R

Fortran HIFMERIES, CANAREMMOBERMBIRER | SHMEHH)
ZELGHTEARZE, ARAFERAMNER SEEABREGIEMEERL)Z N
HATEARZE, HBIAFRLERN > MHEREES, —BH 8T,
B A, BAS BRAHIA, REAL(A)SDE R A FH0TR), INT(B)M# 52 B
B ¥R, :

war BB - AR, B RN EEELTY. XE
bk FRAMERZEHTERZEN, BREERHBRALY, W.

3+4.0
BUEHATAT, SO 3 B R e 3.0, AN L 4018 7.0, HESR LB,
X R F g — B AR SRS

BERE—5, KEXDNOEHEANLERBTYN, SABARZEENA FiH
M, 0

9/43.0
AT, fHTT 94 MBREREER, BERIN 2, AFBEN 2 SRR
2.0, HEERULEE 3.0, BISEEE 06666667, TiAREY LMER 0.75,

g, TR A RS R

kX CRBER, MRETRESRIROERERME, WEARTTRE;
MEAE R L RARNERBHARE, NAHTRARMERR, FETRE. L
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#l 2-7, |
[ 2-7) WS4 PR R

PROGRAM Main

IMPLICIT NONE

INTEGER:: a=3/2

INTEGER:: b =3.0/2

REAL ne=3/2

REAL 1 d=3.072

PRINT=*, 'a=',a,’, b="b,", ¢=',¢c,', d=",d
END

BERER. a=1, b=1, c=1.000000, d=1.500000,
HTZEREEAD, BREFHREESPABERBAER, 2958 R,
B g e E e BIFERAEREE,

FAT FAEmAMNIEH

FEiEg AL iEa, B READ«HI PRINT«ER ., XBH “»" BRr “BEBA
HME . EoRMRERSHEENR A L I&ERR/AER) i A R

—, REFAEH

ZEBAFDEESARENERR, ATBEERRSEESKM AR,
FREANF o H %A . READMERH—BRIER L.

READ», FEFIE
He, FENEPHERRBES MR,

W F T E READwEAIRT, M & R NS ABENIES, IMBHETRR
W ABUE .

AR, WRERE-MEEE, THEBRA; WREEMEE, BiEZE—
FEFENRF, FU, RESEHAQSMEYSE-TBRIERLE, Bim
REEI M A A

()—FrEREAETHRARE. 8M8d8RaRiE—1T.

(DB —MIMERE-TRAZITEE, SMREZAHIRETRIT. LIFHE
HErRAESH ., SSMEHTVRERRZILMA, R ABIEDIER).
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B 2-8] FEHEHA

PROGRAM Main
IMPLICIT NONE
INTEGER a
REALD
CHARACTER(S) c
LOGICALd
COMPLEX e

PRINT+,"Input a,b,c,d,e:"

READ=+.a.b,c.d.e

PRINT#*, 'a=",a,',b=",b,"c=",c,".d="d, e="\e
END

A

1,2,abc,.true.,(1,-1)
I} s

a=1,b=2.000000,c=abc,d=T,e=(1.000000,-1.000000)

MBHARBEAIRESFEENE, EANBEAEER: WREABRESRS
FA R OVEFHEHT RIS RS A), Fortran FFRIAHEHER, MALRARA
MRS E BT REIT N 000.0), FHEERERIKETHEREN TS,

B, BABUERARIE M R R B AR — B, {H Fortran VPR —1 815
AN M, RZIRR — BRSO IS — A F R AR, E-1EF
WFFEHEFHNFHFERERG — T BRI

EERBAESHE, BANTRMAES; EXFHRTASR, WAHLR
mAEFRGFHNT 5.

4B A £ - READ=iE5) B, Fortran #5E : 4§ —1> READ«EAITER ARIERT
WAGT P — A~ 37 05 AAT TR I R B SR AR AT E P 5 READ-IEHI A

W%,
—. RERHIER

it A E B L B R A S K FE T AR PRINTE AR T — 4 BN PRINT+
&R — e R
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PRINT*, #iFi%

FIENETUREE. T8, ZEARNFHFE, EIZEEMAEZEMR.

PRINT+EM A, B4 TEAIRENR L, OREITRIEPERRN
BikiEN. ETEEAEHRRMGES PRINT IER, HHFENLEIR.

M REFF A E PRINT+EH], Fortran #L7E : -] PRINT*i& HIE A —-F 1T
s, AT, H—1 PRINTHESD LI LEN, HERE il —%
=L

H 4k, PRINT+IBAIEA T e, U EEH#TEEARIMTRE. WH 2-9 Bin,

[ 2-9] FiFHih

PROGRAM Main
IMPLICIT NONE
INTEGER :: a=1,b=5,c=8
PRINT=%, 'max(a,b,c)=',MAX(a,b,c)
END

"

-

O —A B Fortran(E )R . HH 75 B0iEM MIATIE A4 L, 3 1L END B RER;
Fortran 90 i54] $ 5 B B B#Ex, B—&EHTTAE—FIFFEH, HAIEFNO0 ~132
AN, B-FEART, TUESITEEHE, U EE 391 B4NEH
25 (] G i 10 N BB PR B AT it , B0 B (token) A A A BLE K HERERRAF LUK
SRR

‘O Fortran FREMEE 26 MEXFER ., FF . THER 21 MeRFH; HRFH
BHREHTR, SEMTREMR, FUPEGIL, KETE 7R,

O  Fortran 90 BHHKIEXRARE X FHAY ., THYUMFHE, FLMH
HKINDYS B HMEVEOSHBIEHWRER RN E. FHRBMENAES
B(EH VY, FEREFFRRERNTESZH.

O Fortran 90 58 IMPLICIT NONE 4], 33 H 2RI 500 . 7 0178 & Al F iz =X
&, BEERELEVERYIE, YERESE, SFHTERARSETIE
iV, EERERC)RSHIN. FEREH PARAMETER R#:, &R/
[Rlad i TR E

O HEEENEINEEEAZARNMEA . BRSERNRERF e
2 L — B, BRREE AR, SR RREORRES, MIKENEHS
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BEN: FERFBAAPHBREREYS B, HEAATEAXYER, £
FHIMNERR  BEEMEER . HERELNERAIRHEREETER.
Wad A/ T BB BRI, AT LLGE ) READ/PRINT»iEA], #% A Hits, 515
MR AR, HTERE LR EAE,
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FoEH RBRUERIIT—OIEMER

AMIEREALHAPHE AN, FERR “hBEAT, FMEZ" Wi
SEA. B—TRKBORE, WaRET TEE, 2R#TRE. BXHEEI AR
Figitp, B THEREBEFRIT S $— 1 EhREERE, amE T8k
B—fy CELET ., SrETnLISE B,

7t Fortran i@ 5, ‘B HEEMS AHRBR(TEEFHREBNER). Fortran 90
B B — 2 N EH MM AR, SRR RMKNEFRESRT, £FM
FEFaER TR TEFMESR, X=EFRTBTEAHNEHAE. AN
BEE TG, ErEnmR et EaBrandm,

1 NEBIR

—. WEREREL

(— g
T VEAR U e P9 350 0B BB TR R BN 2 10, B 0R B — 1 AP IR AR 7 AR B R S -

FRE—BRIERN F)=0, BRE—ELER X, HELHE xRN,
S
S(x)
Hip, R fof—ihes, BRKER f(0EEo.
B fx)=x+x-3, B4 L@ =3>+1; BEOMERN 2; BREWESFR
Fx)>107¢, EBLAETE 20, BFS, HFORE 7(x), DFOLER f(x).
[B) 3-1] Sk i,

Xipg =& —

PROGRAM Newton
IMPLICIT NONE

INTEGER :: Its =0 1B RE
INTEGER : Maxlis =20 R REBRR
LOGICAL : Converged = .false. Pl gl

REAL ::  Eps =le—6 VENEE
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REAL X =2 VR B4 {EL

DO WHILE (.NOT. Converged .AND. Its < MaxIts}
X = X~-F(X) / DF(X)
PRINT=, X, F(X)
Its = Tts + 1
Converged = ABS( F(X) ) <= Eps
END DO

IF (Converged) THEN
PRINT#*, 'Newton converged’

ELSE
PRINT*, "Newton diverged’
END IF

CONTAINS
FUNCTION F(X)
REAL F, X

F=X»*3+X-3
END FUNCTION F

FUNCTION DF(X)
REAL DF, X
DE=3%«X =2+ 1

END FUNCTION DF

END PROGRAM Newton

4l 3-1 AT 0L, pYRBAR % T £ 79 CONTAINS X ¥ F END g4 ZH,
HHgERA R
FUNCTION R &([BEFIE])
(7 HR 15 ] )
(#4175 8]
END FUNCTION [R¥{#4]
Her, [ pRa %S, k2 AH IMPLICIT NONE, HERSE AR EFRT,
B EEEARRARPEETRIER. R TT L 70 7R Fr 3 7T Sk #R P IH P B AR B Y oF
& ERMEBEHALTER, BNERESESIE, FENZERRESTUFH.
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ERFENR. FEATREPEATHERERRENRHEEE, £RTEHEHR
B, AWREGUHNERIER, XARSHNELEE. |

(C)2RERNBHTR

EHRHIRPE HLRTR. ARHARI ARG ERWOER, TERE—TK
nt il A S 4

B 3-2] MBHKEALRER,

PROGRAM Factorial
IMPLICIT NONE
INTEGER ]

DOI=1,10
PRINTS, L, Fact(l)
END DO

CONTAINS
FUNCTION Fact( N )
INTEGER Fact, N, Temp
Temp = |
POiI=2N
Temp =1 * Temp
END DO
‘ ~ Fact = Temp
END FUNCTION Fact
END PROGRAM Factorial

GBRRERYHR.

1

6

120

5040
362880
39916800

[ B - RN SR O B ' B
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13 1932053504
15 2004310016
17 288522240
19 109641728

BEERWEHN,: | E—2RTE, YHK Fact E—RESIH, 1=1, ZE
BiAER A RS N, A [ REEHFR P BEBYIE 2, MW 2 > N AT DO J&§3H
(Fact = 1), M4 pA%k Fact KB B T BIFITENS, THER 2; TSN, IEERE
F DO (BRI E 3, Kt BRRRSIHHEBERRE,

FHwE AR, NERAREFPEFHHSR |, 2RI —RFEE, FATHAR
B AR B R — RHERN, LEBReREEWRAAEEE., BFHE
MEFRTANRAREEANE, BEeMFARAASHEE. BUFEEEZT
N R B A B HIE, BITAIMR T R ETEBR(UE Fortran 77 FHIIEHKX)
g —EISRTR, FEHRXEeRERNAFFART BRI,

(=) 4R EE

75 C/C++, R¥H reum EEEE{E; {B7 Fortran 47, BRIk A A ER
R AR, i, WESAEHNAREAETSHER. HW:

F=X#»*3+X-3

7E Fortran 90 ¥, RBUE W W #d RESULT FAajkig [, 0.

FUNCTION F(X) RESULT(R)
REAL R, X
R=X=»3+X-3

END FUNCTION F

Hih, R RRRKGEER, ENEARARARER; RESEORHEREE F,
TEMBEE R, MMARNERAE, Bl EREE FECOYFHEREERR,

EEEHT, RETHESM END a4 RE . HERTRERZRA
G [E . xR A RETURN 3847, Axf, RETURN EaARMAH, TN &K
&l GO TO & " #y 0] &L

(P9 )% ] e 4

Fortran 77 ${it T 164 # ¥, Fortran 90 1 FLAEHF, R AHEFER. &) R

xz

¥oE RS a MmN, EE —TBEknse. imﬁﬂxh—‘/_—;_—lzz x=1.2.3.

X2 +2x+
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4, 5 AbpyfE,
[B4 3-3] BRI SRR,

PROGRAM Statement_Function
IMPLICIT NONE

REAL f,x,y IREE £, S x, LBy ITEHAR
f(x) = x#*2/SQRT(1.0 + 2.0%x + x+*2) Vo X B R
DO
WRITE(*,'(A), ADVANCE = 'NO") ‘¥ A x B{E: '
READ»y
IF(INT(y) == 0) EXIT 10 2% 1+ B FF
PRINT=,'f(,y,)=.1(y)
END DO

END PROGRAM Statement_Function

BRI RBRE A

RBZEE L, BX2, )= RERENX

MRS, BREEES LR FWRBRIA T —H.

E A R AR R ER L LA

o ERRBAEEXREH, EREBH—RERAREL;

o E BB A ARG, HREENREHEXHLEMEHZE;

o BEFRAMLUAZUH, KRELFEAI—HEREX), HREAFEAK—XF
5, RRTEE G ETI NS %,

—. NEFER

FEFMREATEZNET FHILA:

o WHEB{EMFEFAZXIK, Eﬂ%%ﬁ%%ﬁﬁ%ﬂ

o it CALL BHAHFRF;

o TEMBFEBCEK)H END BB, #fXH#F SUBROUTINE;

e ETRFBHEIE, FERFEAEN—MESTH LIS,

FHE, RECE T REABER—E, MFEFEZSHETLLERMSME. L
Bl 3-4 P TRE, ARTHRAHB RO E.

[#1 3-4] @I TFRFSECEREZE.
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PROGRAM Exchange
IMPLICIT NONE
REAL :A=1,B=5

CALL Swop( A, B)
PRINT*, A, B

CONTAINS
SUBROUTINE Swop( X, Y )
REAL Temp, X, Y
Temp =X
X=Y
Y = Temp
END SUBROUTINE
END PROGRAM

Fortran S80f61%, VA A0 oati&8), TRFRA, L& A BH
EgEBBTE X, Y, BTREWESME L mEHEF, il sizim
ABABRE K, FEFEPH Temp A—REHER, EEFREPAATN.

AU, BATHRSHSRUE T XEE, BESANE AR RES, Mk, Fortran 90
PEUET INTENT BH(RAFHATHERSE ).

AR TFREFAREELR:

SUBROUTINE FRFA[( S¥E )

[FEBHIE ]
[RATiE ]
END SUBROUTINE [-F#EF 4]

— A REEFEALRA -1 ERF, EiEkXh:
{PROGRAM F2F &1

[FS B A]]

(17 iEA]]
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[CONTAINS
ARG
END [PROGRAM [BF2]]

FRR R R R B LT LA

o FHEFHE ENDIEMENSIH, KMEL %N,

o HEXHNIWHE, NLHBMA CONTAINS XEF;

o AILUIAZITARHAR, BARFABRTERSAECHARMNRE, A RIFH

HBHRNRE;
o FTEFH END IEAEMBERFE, HAHA PROGRAM X ¥ REED,

B=1T SNEBUR

iR BB R — R SRR RS, LERE N EARBFEN, B, S
FRA TR, BTk, BEa5, SARABRMTIEFEER L RHARN.
HEER:

SUBROUTINE FRFEA( ZH%E )]

Gk

[BATIEAN
[CONTAINS

PR ]

END [SUBROUTINE [FRF41]
i

FUNCTION HR¥&( B8E D)

[F B 5 )]

[T 8] ]
[CONTAINS

PR 30 1] ]
END [FUNCTION [e&%{4£]]

S ER R MATRAEN TE XS,
o SFERGIBALIAANBHAE, MATMELSEESENTEHE;
e END i& f) fp B 2687 FUNCTION/SUBROUTINE, ZESMRAI#R eI, {E

TERER BRI
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T, ¥E63-4 PP EREIE Swop BUMAMBFEARLE, WMLH 3-5 iR,
(B 3-5] SMERBIREIER.

PROGRAM Exchange
IMPLICIT NONE
EXTERNAL Swop 17 B 5] #2 Swop MM
REAL : A=1,B=5
CALL Swop( A, B)
PRINT+, A, B
END PROGRAM Exchange

SUBROUTINE Swop( X, Y }
REAL Temp, X, Y
Temp = X
X=Y
Y = Temp
END SUBROUTINE Swop

MELEHARENFREARLIETHEIESL  RFESSRET ARESE,
AR 2 LHAARGR, FRAHRXHER, TEEARTFHFUIT, B
71 415 19 B2 7 B 35 A0 (EXTERNAL), X RO A — T REG B

B — A s E A RERE, TERENTARBELERT, AT

15 # e e R KRR B

G IR E S

EERRBAAER, RESETERENBNEGXER: ABE. RIS
IR ERIS ) XAfEEMESTAPIBRED . RENE. ARARMRRA
AR O HERENE, HixeEOREAM; EXAHEAR, RiFHTAMNE
HEr{5e, MsMBaRaEcRRAN.

7E A FE AR R SR S B AN SR VR RS, ARG SNSRI, i AR 1 (DR .
woR B A S FOX A E AR, REEREHE—SHEORR, P
SRR B A IE R B . UK, Fortran 90 $2{E T E O, AR T WSS
B EEOfE R, EORPMEEREA:



E=F WRLEFEHT— HENg .29 -

INTERFACE
EO&
END INTERFACE
SR hMEARL . SREHMARAREMR, Kb, SHETLIAEE
pRE X HBSHEAR. Aid. ATHE, EWHEHIMHHREXHSEFHN
M HEE k.
[ 3-6] %Xt Fif Swop SMEBIER, EFEFHHBEF)PEMEDR,

PROGRAM Exchange
IMPLICIT NONE

INTERFACE
SUBROUTINE Swop( X, Y )
REAL Temp, X, Y
END SUBROUTINE Swop
END INTERFACE

REAL: A=1,B=5
CALL Swop( A,B)

PRINT=, A, B
END PROGRAM Exchange

HTEORBAMNE, RAHEM EXTERNAL B ARASNEHRE T .

TEH 3-6 th, SMBHIRMEDERLEEE, TLURERAEOR; BTFAHEFL
T, oAEREOR:

o SMEEFIRAF KB

o PBTREXBERER;

o SMIPEREOR BIBARERFHHR;

o AHMABEARTEREYS. BHREBFEN;

o BIRESE

o FIBRER.

B TRAESIABESS, HbHBERMEARERARRGE, Hex
B UL O RE . BT, HE3R7E Fortran 90 P EF -+ HEHER.
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FhY OB B
—. &R
R UL, Fortran 90 41 =HHPF 0. LRFF . A MRAIE AR, HREEA
AT T2 I R R AR IR

ST 3-7 S HIR Swop BFHBMYP, HTFHE-ABMN, FEREB TR T L8
& Pl
[ 3-7] IR,

MODULE MyUtils
REAL, PARAMETER :: Pl = 3.1415927
CONTAINS
SUBROUTINE Swop( X, Y)
REAL Temp, X, Y
Temp =X
X=Y
Y = Temp
END SUBROUTINE Swop
END MODULE MyUtils

PROGRAM Main
USE MyUtils 1fi F IMPLICIT NONE, 7 80iEH] 2 H]

IMPLICIT NONE
REAL :: A =Pi, B = P2

CALL Swop( A, B )
PRINT=s, A, B
END PROGRAM Main

|82 Swop O M B GIE, TR ELTAUSEE, FAp A S R
R R EE, . USEiE4)4i# T IMPLICIT NONE iEA]ZHl; LR R

AR PR, S T R .
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R HEIER R
MODULE #iH &
[ EHEA] ]
[CONTAINS
)
END [MODULE [##:#1]
B R R AR, B ERE. MRS NARNER
— 8, AASBRABRETSE ACHNRARE. MR =FMEFRTZME
BB E R A 3-1 i, Ho Mod-sub FEHEHBI R | Int—subs #§ AR HIF2 . Ext—sub
ey R .

Module

Mod -sub Main program
Int-subs Int - subs
Ext-sub Ext-sub
Int—subs Int-subs

B3 ABHEARESINERLE

Fortran 77 B —H BB LB F 870, FXXEZHBEREENREE)HTT
WG4k, 7 Fortran 90 f, ¥UBREFUTEPRUEFRITHNE,

EEFEMRE.: SRR #IEFNRARSIA, TR MARERSIH.
TEFF R EERT, PEBERMBRALE, HEFRTENRE AT HRNRR,
X, BENEFRFRSINRHITEABREA .,

ERF. HRAARFARE=SABEFRTZEANXE, WA 3-2 Pim,

Program Al
Usc module A +— | Module A
Call B .
Containg Contains
Internal .subroulme Module subroutine
of funotion End P Al of funotion

Subroutine B

—4— External
subrouting

B3-2 FEF. SRR ENXE
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— . USE i&4]

B A Beh SR CBE R, ks eI, H RS EA .

USE flr4

ARf, AFEYHEEAERIERE, L. EEARMSMIIERNEZGE,
WAHRTRRE —TREMEFK, Xaf, TEFEFBFPEHGaBERLE, #l,
itk YourMod H— BB & YourPlonk, # ¥ Ay4 & MyPlonk:

USE YourMod, MyPlonk => YourPlonk

HESRGIRAEL Y.

USE fth %, BE@fIREFERE = REEs, g = REER)

b, EAFPER R RS ik, Xa, RBTHFIAER:

USE YourMod, ONLY : X, Y
A HBER YourMod I X MY, BSAAASKE TS Em 4 .

B4 E P RFERS S| HE MR, BOERMEEN AL USE &,
H4F USE i) 7 IMPLICIT NONE Z /i, MHRMERKFLXEE.

=, PUBLIC 1 PRIVATE B %

MR AR TS SRR . R SR B A ST Rk, SNSRI R
R AN R34 i . BB 7 W) JB M 25 PUBLIC, PRIVATE B L& UHRIR T
BN, Filn. i

REAL, PRIVATE :: X

WLRAR X MERRAN, BAEEERAVIE,

TEAFENFENMETE X, 2 Swop ARAM:

PRIVATE X, Swop
W R AW LA FH G —F R,

PRIVATE

PUBLIC Swep
B Swop b, HAMBRLERERAN.

HAT PIESE

BlRR A X, B a5 T R R R o R R (B AR R P B BUR
£y, BHEARLSHUNSRAMATT; SHE AR R, FRPHSE R
Bl —SE MERE BT, JEBRSMNB RSB RAME, PIEIITRE, FHETHSH
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i s IR = A R A G BR, FIREFNSREHREZHE,

PSR ER LA REGER: FRIITH £, ABRRIITR “H
7 o BRIEWAHESA SAVE B, ER2WHAT, REERREAHEEE, MWF
BHREHARFESR, -ERFAERENE,

—. BREE

EHMEBZRNSIEEBRAFMFN . —RIIAGE, —RME%E. USIH
FREBREEN, TR EEBELSHANGFHILEBAES, XHARTESHEL
REeEmBLEd,; MUAFXERREN, BETS2EHN - HENEFREES,
BENTARSERMEEE,

7€ Fortran ¥, SW(AEKRASBOER RS AT NG, Mt feg, HiE
LEREBRMFALIANFELT., SERUEFRELR, FH—TRILSHEEK, &
LR ARER, RAXUEFTAER, 0.

CALL Sub((A), B)

Hep, (ARFRA, UETAG#R,

BE, ARSEFREAENE; MTFEFSHT, FHTR TEFEARE,
BHRENFRFPEHEEE. YHERSEEAPWERRITSE, Fortran 90 LT
INTENT B . HE T HEAEH -

SUBROUTINE SUB( X, Y, Z)
REAL, INTENT(IN) 2 X
REAL, INTENT(OUT) =Y
REAL, INTENT(INOUT) :Z

END SUBROUTINE SUSB

Hh, INTENTUON) Z R FIBEAKE, A ZRENES AR IFRE;
INTENT(OUT) RRafG s, MMMssS0ME—2Z8,; INTENTUNOUT) %R
e BB, STNKESULFR—-FR,

Ein— B EAME INTENT B, MRNESTRER, AR E
B RiER

BIVFEMESEAE INTENT Bit, HH2RKSEAHER INTENT(IN)
At
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= BHCEHILE
[B)3-8] BRAMILE,

PROGRAM Main
IMPLICIT NONE
EXTERNAL Sub
INTEGER :: X=I1
CALL Sub{X)
PRINT*,"X="X

END PROGRAM

SUBROQUTINE Sub(A)
IMPLICIT NONE
REAL,INTENT(INOUT) :: A
A=A+1

END SUBROUTINE

BEAFERER, MVHELSHEHAEE, LENESLBAICASH G

He, BRSERETENGRUARTRAEREN. ATHABRIESHEM, &
M, SESAE TR RIS | BIA R R 1.0, MR 1.0 BT EVLBRIRIA K 1065353216,
{86 Visual Fortran H i/ T B BITVIEWER #1T&%E, FRAEHESBREL,

R B AR PR S R B R BRI B, RIFR MBS AENE
BHESABATLRAEE. XHHAHEE BRI MEAENSH R
HFRE, REERARFEPEST TAMEGRRZEOR,

=, m[i&Z¥

SHHETEMREK, HANFARFANSENTES S, EXMBELT, A
L0 SE 26 40 B & W S M AL F T (OPTIONAL) B . BMSHIIRBEFLESE N
S, WA FERHESELFRETHESEZE, R y®, Folik.
WW#&%%Mﬁ&mﬁ6+§ﬁ,%E4¢%ﬂﬁ%,FEE%%%W*@E%
Ok,
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INTERFACE
SUBROUTINE Sub{ DumU, DumV, DumW, DumX, DumY, DumZ )
REAL DumU, DumV, DumW, DumX, DumY, DumZ
OPTIONAL DumW, DumX, DumY, DumZ
END SUBROUTINE
END INTERFACE

T H R AR ERER .

CALL Sub( A, B) 'l
CALL Sub( A, B, C, D) 12
CALL Sub{ A, B, DumX =D, DvmY =E, DumZ =F ) '3

FRE 1 MHER, RELESEEEE; F2RER, 2 M0 XBSEEIES 2
M ESHEEE; BIMEA, 2 A RSRAEE/ 3 RS8R EEE,

FIFRAHZYS, JESHLUREFHENAIRKTHTRH. EAEAERK
M, fIiEMREg0MEs A, NEfXEF2EFIER, — BRI TTHSHE
ATx@y, HFmMmri28sEFHEcET. i, TasAARREERN.

CALL Sub( A, B, DumX =D, E, F)
XEBEFHERAME . IMNEFBMEATTRSH, FEEFEARFPEIIHENER,

EREHANESHMMESN, BERATESKR-BRIAMH, WA, FF
FAJ S8 REE, REHARAE, TAXEE—-1TZH: KE—RH, iTE
F(X)=A*X2 + B#«X + C B9, H+¥, X NERLFTHN, A, B, CHEMTTAET
*x,

[l 3-9] FEBEAER.

MODULE Mod
IMPLICIT NONE
CONTAINS
REAL FUNCTION Fune(X,A,B,C)
I FUNC(X)=A+X"2+BsX+C
! ABCAEA, ERO
REAL, INTENT(N) = X 'X{i—2B# A
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REAL, OPTIONAL, INTENT(IN) :: A,B,C ! A,B,C F[IAR{EA
REAL RA, RB, RC

RA=0.0;RB=0.0;RC=0.0 LA T B 4 R T R — 1T
IF ( PRESENT(A) ) RA=A AP R B R B FE
IF ( PRESENT(B) ) RB=B
IF ( PRESENT(C) ) RC=C
Func = RA*X=*+2 + RB*X + RC
END FUNCTION
END MODULE

PROGRAM Main

USE Mod

IMPLICIT NONE

PRINTx*, Func(2.0, C=1.0) 'F(2F0x27°2 + 052 + 1 =1
PRINT#*, Func(2.0, B=1.0, A=2.0) 1F(2)=2+2"2+ 1»2+0=10

END PROGRAM

HLN BIRER

B, BFEAEAEN, SNBSS HERVGILE. B, RREHEY
R R, iR xt(H R4 ABS, BEREIEGCRS, tAEEREEE, RERE
B, xMPEE TERAERICE RN, HXERTRMIBRERAEIS.

FRUBLTE—NARGRETPECHFEW CHPMRRER, BEFE
#). 7¢ Fortran 90 1, AR EREBAASEFI RN ARBRTHRKET, BE
R, REESKERGENTEER, HLSNESLRCEKFED, HHK
5| FAR R B IR, M. — - FHEF Swop(X, Y), HIERZHWIEHIE. 4
hEA- S, AR, ol LR, mF 3-10 AR,

[ 3-10] HIRERK,

MODULE Mod
IMPLICIT NONE
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INTERFACE Swop 1Swop A8 £ A #F8 2
MODULE PROCEDURE SwopReals, SwopIntegers
END INTERFACE

CONTAINS

SUBROUTINE SwopReals( X, Y )
REAL, INTENT(INOUT) :: XY
REAL Temp
Temp =X
X=Y
Y = Temp

END SUBROUTINE

SUBROUTINE Swopintegers( X, Y )
INTEGER, INTENT(INOUT) :: X,Y
INTEGER Temp
Temp =X
X=Y
Y = Temp

END SUBROUTINE

END MODULE

PROGRAM Main

USE Mod
IMPLICIT NONE
REAL +A=10,B=20

INTEGER ::1=1,]J=2

CALL Swop( A, B)

CALL Swop( 1,J)

PRINT»,'A=" A B="B

PRINT=,'T1="1,,J="J
END PROGRAM
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ey BERAREOR, RHENGREOERGAR, LIRS BiE
BTN,

INTERFACE Swop
MODULE PROCEDURE SwopReals, Swoplntegers
END INTERFACE

R B FIRR RN ANR G R R LI, R PR R O RA

INTERFACE Swop
SUBROUTINE SwopReals( X, Y )
REAL, INTENT(INOUT) XY
END SUBROUTINE

SUBROUTINE Swoplntegers( X, Y )
INTEGER, INTENT(INOUT) XY
END SUBROUTINE
END INTERFACE

—RSMRRRE ORI, U ERIHBEORARE T MO SCEIHARMNEY
%)

AT BIHGIR

E—ERENNHEER EREBARAFNIEG, REABRIRRME,
3 I B SR T R HH o, HBRAAN.

JLI {n=1)
n!=
nx (n—1}! (n>1)

Fortran 90 % #3£13 , {B4 ¥R RECURSIVE X7 . EFBREREMNERLT,
EAEI RESULT 4], FE 4 5 A% U eR & Fn i 3 F 25K nlo
[B) 3-11] @ eRE.

PROGRAM Main
IMPLICIT NONE
INTEGER I
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DO 1=1,10
PRINT», L"=', Factorial(])
END DO

CONTAINS
RECURSIVE FUNCTION Factorial( N ) RESULT (Fact)
INTEGER Fact, N
IF(N==1)THEN
Fact =1
ELSE
Fact = N * Factorial( N-1 )
END IF
END FUNCTION
END PROGRAM

RESULT %@ 7 e AEMR T 2rERN, BOEiE, ERHPFA RESULT
FHIRNEER - THEERY. HHFEENR.: A2AREEATI AREE
BEf, R MGE 4 (Factorial); BRIEA RN, FHEAMRERA (Fact).

TEF ik R EEREER, LIRS

FUNCTION Factor{ N ) RESULT (Fact}
INTEGER Fact, N, I
Fact=1
DOI=2N
Fact=I*Fact !Z%. FHHAERA
END DO
END FUNCTION

UES: BABERAEW., BEEHE. BRAEENRTRRK, REEE
AR EMERMA TR, RRESNEHTERMERERE, B, K 586RE
RN

S5'=5x4!

41=4x3!
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31 =3x2!
‘ 20=2x1!

=1

Hik LR R A 2 ERHE

20=2x11=2

N=3x21=6

41=4%x31=24

51=5x4! =120
FLL, BUTRERIRITER TERM BRSNS, RERERMRIEREFE: 1=
1) R IERE Lo
RS TEET ., FEEFEM RECURSIVE 287, RITH LifK nmMmHEE,
‘ &5 J i 0T RIFW 3-12).
51 3-12] #HEFERF,

PROGRAM Main
‘ IMPLICIT NONE
INTEGER F, 1
DOI=1,10
CALL Factorial( F, 1)
PRINT*, IV, F
END DO

CONTAINS
RECURSIVE SUBRCUTINE Factorial( F, N )
INTEGER F, N
IF (N == 1) THEN
F=1
ELSE
CALL Factorial( F, N-1)
 F=N+F
END IF
END SUBROUTINE
END PROGRAM
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MEZGERTRFHXHR, BHRAEMF=NF BTERHAMABEEZE.

F5, AREBOBEATRE, B MR, XEMEBH (L. X5
N-1), EFAFARARBDRE R MBS, HEFRFLIERG . FEAFRESN
HBE, AEAART PR REOR,

SN

O #HHRBRFIETTRME. BANBFIBIETIBE—-NHR, fIBTNE
HEEBRFLTHAIFMER, o] LR 2 s B o e s R,
Fortran 90 B FF Pon @ FRF . SMEABRMER, Kb, FTRFEARC
THARNBRIERSSHHAR, MR B RE A FEETHRABRME,
Bp A i RR R AR

O EAEMEEOFRBGS, 7LIEd EXTERNAL <8878 18 & B 4
B, LABH it B A F 0 SN A R R 2 R e B, BHAABPIREDNEEE
ZeER B SR BT, A ERIM O, DERFES UL IERNTER.
HiR2E Hshddr e R . ABARIERARESRRED.

O HWHBEEITALRTEREMERMAE, SHEMERFATHEA, 8L USE B
SRR, T RERR OBk, B hERLCEEMNE, B Eik
fI5e8 515 B ¥4 PUBLIC, PRIVATE J& K o5 1R R4 R 2 7 R A .

O LEHESMMKEGEUHLARIR, TSTREUSI AR GE, FEAX
ERMLAFREE, FEFHNEL INTENT BERRAESSBNEFRET,
Fortran 90 StiFFATI %, # AFUXBFEAMEHTESH. RETES
By SN R, R R R PR HEOR,

O ERFAEBELTHAEORENE, ERMEAMNRITLIERRAR, RATLE
ShERRR, BESRM SRR,

O Fortran 90 ¥ B0, MANFEEEREEBENE S, 6TR. FHEBRN
ERHM RECURSIVE X8, HEmBHEERT, £EHM RESULT T4,
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]

ENE SZHMUERIEIT—ESSEN

WEES, {EMERNEEET h = ERGHELH, X=EF5RHE
IR 454, BRGNS AMBIRGEH . R =R TR, BRZ R85
kit

BHAE Fortran BFERBEIFLEMAL IF BHNCRNERER, EEZWTW
HELMBR, AMBAERFPRINFE GOTO XAMHFK#ER, BHRERFH
S AE] AR IRAR 2, JEREIN T IF Bi(Fortran 90 3£ 4 CASE HO)FMPEH
1, M{E Fortran B8 ZIEE AZMLRE .,

- g A ke e AENETEIR A U

BN AREH

—. RRRBBRIZERF

MR LM KRR B TGRS M BB EAREN ., PERALTHEEN, 4
HERZEN . XEZEGMEHE8M. B, BRERAFCEE _EPN AL,
Fortran 90 (3% Rz B M BEEF AT 4-1 AIE 4-2,

% 4-1 ERENF
% R B B ¥ (Fortran 77 MW ¥ ) RENEYL
==(.EQ.} HF
/=(NE.) AHE
>(.GT.) KT
»>=(.GE.) AKFHETF
<(.LT.) T
<=(,LE.) NTFRET
* 42 EHEHT
PHE BT G Lt
NOT. #FHiE 1
AND. L 2
.OR. EHEN 3
EQV. EHEF 4
NEQV. B P N 4
XOR. ik S 4
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X=MEaEAHEERMERARKR Y. BREEF. XRZENANEZHEEHE
#F o

— . IFiEH]

IF BN R R PRGN, HMEREA .

[F(condition) statement
B4 AE, RMTRERWIBFIER,; G, BFRENkT FiEa, £5ET
A7, IFiER REFE 1T L.

[B 4-11 1F &R HIF 3T H

PROGRAM Main  !IF &4 5 IF #¢
IMPLICIT NONE
LOGICAL L1,L2
CHARACTER CH1t,CH2
WRITE(*,'(AY,ADVANCE="NO") 'LI=(Y/N):'
READ=*,CHI
WRITE(*,'(A),ADVANCE=NO" 'L2=(Y/N):"
READ*,CH2
L1=(CH1 =='Y' .QR. CH1 =="y")
L2=(CH2 == "Y' .OR. CH2 == ")
CALL Proc_Old(L1,L2)
CALL Proc_New(L1,L2)
CONTAINS
SUBROUTINE Proc_OI1d(L1,L2)
LOGICAL,INTENT(IN) :: L1,1L.2
INTEGER LJ

IF (NOT.L1) GOTO 10
I=1
J=2
GOTO 30
10 IF (NOT.L2) GOTO 20
1=2
J=3
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GOTO 30
20 =3
30 CONTINUE
PRINT=,'Old: I=\1,",J="]
END SUBROUTINE

SUBROQUTINE Pro¢_New(L1,L2)
LOGICAL,INTENT(IN) :: L1,L2
INTEGER L,J

‘ IF (L1) THEN
I=1
I1=2
ELSE IF (L2) THEN
I=2
1=3
ELSE
1=3
=4
END IF
PRINT*,New: I=',1,", J=\]
END SUBRQUTINE
END PROGRAM

WG 4-1 FETLIE S, IF BRI IER, M THRITHMERAREEEW.
REBF LS GOTO LM BiEH, & RMARF AP EER N EREMR,

% B {8 2 — T Fortran 77 B AR IF 54, B IF I& A1 # Fortran 90 A E
R AEAT, ENERIEEREW, RAESARERRITETHAE. BRIFIE
AR ER R

IF (EAREER) BEIREY 1, 80ES 2, EH0ES 3
MR AR WE ST 0, BFERMEMRS IEEMIER); WREAHFT 0,
FEARS 2; MBEKXT O, HRITETRS 3. WTATERFHR:
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SUBROUTINE Proc(A,B,C)
I SRR AsX 24BsX+C MR, AR IFIER
REAL, INTENT(IN) :: A,B,C
REAL X1, X2, Disc

IF (A == 0) GOTO 40
Disc=B*B-4+A=*C

IF (Disc) 10, 20, 30

10 PRINT%, 'Complex roots'
GOTO 40

20 X1=-B/(2* A)
PRINT;, "Two equal real roots:, X1
GOTO 40

30 X1 =(-B+SQRT{Disc))/ (2= A)
X2 = (-B — SQRT( Disc )) / (2 * A)
PRINT»,'X1='X1,",X2=",X2

40 RETURN

END SUBROUTINE

=.IF#

IF BEEHR R
I[F condition THEN
blockl
[ELSE
blockE]
END IF _ .
H#, condition B — I EEERHR, HERAFAIFEEARME. blockl M blockE &
B, M&MAE, blockl ®IRIT; ®AI, blockE BHTT. ELSE R E V%
B o _
AERNEE - MEH: HEEBIYFE 5 MFRABCD A F), 5515
BIERHAL ., HIFIBAF ROFRER)RERRER:
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IF (Final >=90) A=A+ 1
IF (Final >= 80 .AND, Final <90} B=B + 1
IF (Final >= 70 .AND. Final <80} C=C+ 1
IF (Final >= 60 .AND. Final < 70) D=D + 1
IF (Final <60} F=F +1

FRAEEEGH S PMIFEA.—TFENBLHRER LR S ERX Y 1 Fh,
RERFENREMN S A, MTUEEFREMK., RIJAH ELSE IF REF L1t
£ B -

IF (Final >=90) THEN
A=A+1

ELSE IF (Final >= 80}y THEN
B=B-+1

ELSE IF (Final »= 70) THEN
C=C+1

ELSE IF (Final >= 60) THEN
D=D+1

ELSE
F=F+1

END IF

BIF A FRAREER, —BRRRMEEAENE, ASEEHEHMMEE
Kl BAFMERTGLIE4 50), BEATHE 4 K. XENBEERHUER
FEj—Ffb, M, HHIFRE-ROEEER:
1F (logical-exprl) THEN
block1
ELSE IF (logical-expr2) THEN
block2
ELSE IF (logical-expr3) THEN
block3

ELSE
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blockE
END IF
fR4n logical-exprl R E, blockl BH4T; BN logical-exprl A& . logical-expr2 #
i, MRERZALE, block2 #IT; BMBAREARE, blockE HMT,
A5 —{&M2, ELSE IF SAZRSBHTEZHEAG, E/A-KABA—TE8%
HhE.
—A4 IF Befigag, LEmEFAEE, .

GRADE: IF (Final >= 60) THEN
PRINT's, 'Pass'

ELSE GRADE
PRINT=, 'Fail’
END IF GRADE

IF 3o LR EMSER, WRFE ax’ +bx+c=0 RNFEF:

SUBROUTINE Proc(A,B,C)

I RAFBE AsX 2+BsX+C HR
REAL, INTENT(IN) :: A,B,C
REAL X1, X2, Disc

Disc=B#*B-4%A=»C
Outer: IF (A /= 0) THEN
Inner: IF {Disc < {) THEN
PRINT=*, 'Complex roots'
ELSE Inner
X1=(-B+ SQRT(Disc )}/ {2 * A)
X2 =(-B-SQRT(Disc }) /(2 * A)
PRINT»,'X1="X1,,X2=",X2
END IF Inner
END IF Outer
END SUBROUTINE

b, BE ELSE BITHG IF B4 RMEK IF 54, HOlk, ELSE & THE IF k. A
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R, 458 IF B, A I (CEE TS B R .
Pu. CASE th

CASE Ht & Fortran 90 FHHEMMO A L&H . BINERE —5K6 . WEBES
A—PEN, HGETSEE, SEMT TR, YA "@" i, BRFEH., &
i F -

SUBROUTINE Proc
CHARACTER CH

DO
WRITE(*,'(A),ADVANCE='"NO') 'Input a character’

READ+, CH
[F (CH =="@’) EXIT
IF (CH >="A" .and. CH <='Z'.or. CH>="a' .and. &
CH <="'2") THEN
SELECT CASE (CH)
CASE ('A','E", ', 'O, 'U" 'a', 'e', T, &
'o', ')
PRINT, 'Vowel'
CASE DEFAULT
PRINT*, 'Consonant’
END SELECT
ELSE
PRINT=, 'Something else'
END IF
END DO
END SUBROUTINE

Eor &l IF HESA LRI ERBRRMOBFAN, BERHIZEAEL B
CASE HayH& A
SELECT CASE (exprt)
CASE (selectorl)
blockl
CASE (selector?)
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block2
[CASE DEFAULT
blockD]
END SELECT
Hur, expr HMEEH, ZHUMPEITR, Selector FJLIRR 28, XX
HEREERNRAER. 0
CASE( 'a"'h', in', o'z, * ")
XEMNESHARREEN—IEE, F-THEBENEFHEERE, Y expr KT H%
FHRENT R, HAETRERT; HTAEERE. Y epr/MNFRETHERE
FRur, HEi R RERT.
N IF $h—k, CASERMLAT @&, TEH CASER, HEMWELITF4E
E@ﬁﬂﬁﬁ: '

SELECT CASE ( INT(Final) )
CASE (90:)
A=A+1
CASE (80:89)
B=B+1
CASE (70:79)
C=C+1
CASE (60:69)
D=D+1
CASE DEFAULT
F=F+1
END SELECT

EHENDEHBET, SR CASELLEW IFRFE,

BN W

—., BiE AT

#EH DO MBI N
[name:] DO THE = Fixxk 1, AL 2[, |EAX3)
Bk
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END DO [name]

FEMENE DO 153, TR—BVRATR, Fik 1. KA 2 FsEL3
— i RBRIERR, HPFEEAL 3 BTEN, EfTR-HELNT:

o TREAKZHEFKE, —RHEAERER;

o RiA:A | KREAFEEHTIE;

o FikR 2 RBHTERHBLME;

o BixXIRB/ATENLK, WRSKNR 1, XXX 3 THEE.

IR BEA R TEAAXHE .

MAX((FiAR 2 - FTiAA 1+ FiEHL 3VFERA 3,0

RBEEHTTHT G, i EALARITREF R, IREHFEENLK
K0, MEEER O BHMHR, X —HENETHIEEE.

TEs Lt Do R AEE, LUnEER.

DOI=2,7,2
WRITE( *, '(13)', ADVANCE = 'NO' ) I

ENDDO '$i:2 4 6

DOI=5,4
WRITE( », '(I3), ADVANCE = "NO' } I
END DO | 7183

DOI1=5,1,-1
WRITE( », '(13), ADVANCE = 'NO' ) I

ENDDO ! &#i: 5 4 3 2 1

DOI=1,6,-2
WRITE( *, '(I3), ADVANCE ='NO'" ) 1

END DO | AFTIHIE

{2 4Ky DO & IC N

DO 1=A, B, C

REEEER, DOERAIGKLLT 4 .

(DC>0, A<B, $RATIEFRE, BHERM A FHA, BoWRERLE, BRI
m—i$K C, aFERTEEMLHESTL B,
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(2)C >0, A>B, FHITERIE,

(3)C <0, A>B, WITIEIFK, EFERM A FFiR, FREHFLUE, SR
M—ERHEIHE |C|, HREFRTEMNEEDNT B,

(4)C <0, A<B, AHITHEFE,

WREFHSHPTEES|HBEFTE, HEREAEFTENE. £O0)FE
i, 1>B; HBO)FHER, 1<B,

Fortran 77 & DO 1§F 4 -

DO #HAmE, EHREE = FHX 1, XX 2 R 3]

Her, TR, fAX 1, FEX 2 XS IHELRL, BETHMH.

INTEGER FUNCTION FACT(N)
INTEGER,INTENT(IN) :: N
INTEGER I
FACT=1
DO 10,I=1,N

FACT=FACT=*]

10 CONTINUE

END FUNCTION

X Fh DO &8 Fortran 90 1A N BT #

DO WA ERBEALRANBEH, HERESIHETEDP, &XSBIELEERNY
o, i, BERERERATHERES), AETE T00.0 #)ZIr 2 T1(5.0 #),
KT —B1E FIFR DT(0.4 #) F & &,

BR, XEFHREERGEE TR (T1 - TOY DT, Eit®EG 1R
K B, FHEEMm 1, BI(T1 -T0)Y DT + 1, HEAFEEREEE, FH NINT
PR BT I B B, W £ 4 A TR O 16 3R L ; 35 FH INT Bl , L &8 A 18355 % Fortran
90 ) SPACING pR ¥ ] L4 18 &7 Hib A e i — o] B

INT{ (T1 — T0) / DT + SPACING(DT) ) + 1
BN ZE SR BT AT 18 i1 — 4~ SAPCING(DT)., # 4-2 #5 i e BB,

[(f 4-2] FEBRBEHTEHLHE,

PROGRAM Vertical
! Vertical motion under gravity
IMPLICIT NONE -
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REAL, PARAMETER :G=0938

REAL dT, S, T, TStart, TEnd
"REAL s U=60
INTEGER I, TRIPS

WRITE(*,'(A),ADVANCE='NQ") ‘'TStart, TEnd, DT : '
READ=*, TStart, TEnd, dT
TRIPS = INT( (TEnd - TStart) / dT + SPACING(dT) } + 1
PRINT»,'TRIPS =", TRIPS
T.= TStart
DO 1=1, TRIPS
S=UxT-G/2=«T»*T
PRINT+, I, T, S
T=T+dT
END DG
END PROGRAM Vertical

DO bl LI EMF R, W 4-3,
[Bl 4-3] DO fEHFBRE.

PROGRAM Main
IMPLICIT NONE
INTEGER L,J
DOI=1,9
DOJ=1,9
PRINT*,]1, # ), ="IaJ
END DO
END DO
END PROGRAM

=, ERREHIER

ERERER, REAKBRFELENT, HREFRFGEERAIRTES
BB, RRE - REEBEE 4-4), HrhE=A PR B 4 5 A B 3k 8 E 1R
kL
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(B 4-4] —FpIEBHERHBEIRAX L,

PROGRAM Main
IMPLICIT NONE
INTEGER,PARAMETER :: Weight = 45 VEE
INTEGER :: Guess =0 Vi M {H
ICALL Proc_1
!CALL Proc 2
CALL Proc 3
CONTAINS
SUBROUTINE Proc_t
DO

WRITE(*, '("Your guess: "), ADVANCE = 'NO' )

READ=#*, Guess
IF (Guess == Weight) EXIT
IF (Guess > Weight) THEN
PRINT=, 'Too high. Try again’
ELSE
PRINT=x*, 'Too low. Try again'
END IF
END DO
PRINT=*,"You're right!"

END SUBROQUTINE

SUBROUTINE Proc_2
DO

WRITE(*, '("Your guess: "), ADVANCE = 'NO' )

READ=, Guess

IF (Guess == Weight} THEN
PRINT=,"You're right!"

ELSE IF (Guess > Weight) THEN
PRINT=#, 'Too high. Try again’

ELSE
PRINT%, 'Too low. Try again'
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END IF
IF (Guess == Weight) EXIT
END DO
END SUBROUTINE

SUBROUTINE Proc_3

DC WHILE (Guess /= Weight)
WRITE(*, '("Your guess: "), ADVANCE = 'NO'" )

READ=*, Guess
IF (Guess > Weight) THEN
PRINT+, 'Too high. Try again'
ELSE
PRINT*, 'Too low. Try again'
END IF
END DO
PRINT=,"You're right!"
END SUBROUTINE
END PROGRAM

TER 4-4 o, ZEBLT 3 FpAE@EE DO 53,
(1FE—F:
DO
IF (logical-expr) EXIT
block
END DO
(YE A
DC
block
IF (logical-expr) EXIT
END DO
(3B =Fb.
DO WHILE (logical-expr)
block
END DO
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E—FERAE S RER AT, ) DO WHILE B EM F:
DO - -

IF (. NOT.logical-expr) EXIT

block

END DO ,

Fortran 90 #1fY EXIT 74, FHTBkH DO %% . FM L, EXIT sl 7% DO
FER LM E, HYEREERTEME, #EE EXIT B DO FHLH, 5
HFE DOEARKE

Fortran 90 515 A X645, B EXIT $bif¥E CYCLE, W# 4-5,

[ 4-5] CYCLE B{# .

PROGRAM Main
IMPLICIT NONE
INTEGER I
DOT=1,10
IF { MOD(1, 5) ==0) CYCLE
PRINT=*,]
END DO
END PROGRAM

DO &A% CYCLE frd, HSmEMBEF BN, BFR2EEE DO HH
Frk, EEHRTT KER
HTF IF#, CASEHR, DO BHBAILUZHR—T8F, LIFERBARE,
Oy 4k

-Tr

O FAEEHETHSMEAGHETH, BENETEHERGHA, F Fortran
HIFH AR RITI B
O —MEERELSH IF JAYME 0 TF THEN [ELSE IF THEN] [ELSE] END IF,
EA ST ER AN, FE—KRAEE T EHAHSE. ERA—1
SEMERT, TFRFAN IFIERN, YHAWRA R, FHUNEEET
B/ExXF e, EREREK CASE B,
O WERBHOMEEXXY DOI=A, B, C ENDDO, ERKTiEAIRSE, J#
X END DO ft% CONTINUE; 3EM A&’y DO END DO
DO WHILE END DO, B MIEIGFEPHIN IF 5A], DUETESE =& T2k
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H(EXITEH .
O FitR IFH. CASE ¥, R DO 755, #ulgidr s, DM ERWA

(Eg o
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FEHE ¥ 4

Fortran 90 BB ThEE R K ALIE W Br K- M) . 7E Fortran 90 1, R{B A LIZETL

R st BA B 17dE, B IR BA AR | B R EHEHTH4E; Fortran 90 8247

AT ECH IR R M B B B AR HNTFE, Fortran 90 B4R T 307884 &
‘ #t, Fortran 90 ¥4 M RTER MEAREE LM BRE,

KRR, BERA RIS TR, RAREESLFHRRMATREA,

B BEHREWN
RATIHTE T 5L P W S

REAL, DIMENSION(1:5,1:3) =Y

REAL, DIMENSION(~4:0,1:3) = Z

o H(rank)——REFETHMTR, X H—H¥4, YMZH_HHA.

o F(boundsy—X FH 1. RIS, YFR1M1, EF5F3, ZFHR-45
1. ERof3,

o F(extent)—#H LHIEEITH. XERISSYMZEH S,

o F/size——EMAE N, IETH LHTR M X Y ZBRADE 1S,

o ik (shapey— BB RE . XERHB(15), Y F1 Z AR R(/5.3/)0

o — B [Fl(conformable)—TE R MR MIPH B — B MIEEH, —BHBAHES
EEHERE. YR ZERMER, Bieig—3E. :

Fortran 90 $r4H A BH i —REE 2R

TYPE, DIMENSION([dI:] du[, [dl:} du]--)  : Arr

TYPE [::] Arr([dl:] du[, [dl:] du]-+-}

TYPE R BHAEXER, 4 fl du P MENTRMER, A HRAHATE, T

REAL, DIMENSION(15) = X | THEEN 1

A EWEHAS:
REAL, DIMENSION(100) tR
REAL, DIMENSION(1:10,1:10} AN
REAL 2 T(10,10)

REAL, DIMENSION(-10: -1) X

'
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INTEGER, PARAMETER wlda=235
REAL, DIMENSION((Q:1da-1) i
REAL, DIMENSION(I+lda*1da,10) w2

E3\ SR 75 ol 5688 .

s . THRAWLHEENE;

o BRETHRHNI;

e T 114 B% DIMENSION B4, 10 T:

o BUA KT AR 0,

Fortran 77 ¥, BTEHBCRAMIEIT: P iABunER), S BER R A/ D. B

DataType ArrayName
DIMENSION ArrayName(Sizel, Size2, Size3, )

FEKEGH: —PEEBXHRFHEEES . ARS8, T8
KA, FoRME PR MEE, FERE L TUER, 51 M 52 5
FH— 4 BB FU MR

[B1 5-1] —#EAMER.

PROGRAM Main
IMPLICIT NONE

INTEGER, PARAMETER 1 MAX = 100 M AT
CHARACTER(20) NO(MAX),NAME(MAX) 1S, A
REAL MARK(MAX) 3%

INTEGER 10,I,N IN f ZELEBRTTH

OPEN (1, FILE ='DATA.TXT')

READ( 1, », IOSTAT = 10 ) ( NO(I),NAME(I),MARK(I}, I = I, MAX )

IF (I0 < 0) THEN Vil
N=I-1

ELSE
N = MAX

END IF

PRINT*,N

WRITE(*,'(2A,F4.1)) ( NO(I),NAME(I), MARK(I), 1= 1,N)

CLOSE(1)

END PROGRAM
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[15-2] —4HBANKER.

PROGRAM Main
IMPLICIT NONE
INTEGER, PARAMETER :: MAX=100 !'BKiTH
CHARACTER(20) Stud(MAX,3) e wa . W&, L35
INTEGER 10,LJ,N
OPEN (1, FILE ='DATA.TXT)
READ( 1, %, IOSTAT =10 ) ({Stud(L3), } = 1, 3), I = |, MAX )
IF (I0 < 0) THEN
N=I-1
ELSE
N = MAX
END IF
PRINT*,N
PRINT=, ((Stud(1,]), J=1,3), I =1,N)
CLOSE(1)
END PROGRAM

BEEFRHES | BEFRARIFARE, RSEFEREERNH., EAHPR
BOOE F o) 5R A BB a0 B P R T B BB TA IR . READ TEAIfERT T IOSTAT
WS, HBPE K1, BRLGRGDABGRE, KNFIHERER, A

HE® 1.
BN BolAe

£ Fortran 77 9, AL REDE L H AT U HEA R, rfdsE—7),
RIERE 5 B=F, HEERFE—¥; 7 Foriran 90 7, HEGHE FERHEHEN EHK

FEE(TE RS R0, iR —ig s FHRA B4 2 FAFRMEHAE BT,

—. B HTF

A EFHENFER AR, ETASBEMNERTF, SiFSTRI A hHE
AR E L. B, EAGDHERED, — P XKa%a T A2 100 b
2eh EATEREBE AT, 7E High Performance Fortran #1, H B FEMI&S
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vZ 1 .
=, PEHLE

LKA T, hm: w0 -HESHEEaMABEEEE . RamE. B4HS
AN RSt E) — ¥4 R (TRANSFER, RESHAPE, PACK, UNPACK
1 MERGE)% ., WHEH#A BBHMOFEMF—F EF6#.

BN BEARME

— . BAHREME

B W) (5, 0] 6 F DATA iE5), A4 BE DATA, & {F HERRTER.

(—){E A DATA B1— R

i DATA B—RETER A .

INTEGER A(5)

DATA A /1,2,3.4,5/

1A(1), AQ2), A(3), A(4), AGMEZHN NI, 2, 3, 4, 5

(ZYEFARES(+)

DATA BEIER S, Fa[UERARS “+" EXABENEE(ERRHRBEERE
AT ). B

DATA A /5+3/  A(1). A(2), A(3), A(4), ACSIEIA 3

(=) A R L HEER

Ba AR T LU R R . B

DATA (A(1),]=2,4) /2,3,4/

1A(2), A(3), AMDWEZHIN 2, 3. 4

Bzt IR LI N B DO WEHMIRIIER, ERAEA D, Rl R EERE
B EELE K), Flum:

DATA (A(D),I=1,5,2) /1,3,5/

IA(1), A(3), AGRMESIIN T, 3, 5

pa AL AT AR B, Bl

INTEGER B(2,2),1,]

DATA ((B(ID,I=1,2),J=1,2) /1,2,3,4/

(P9 )& B& DATA
Fortran 90 S 0] L& B DATA X@F, HEAKYREWE. Hl:
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INTEGER :: A(5)=(/1,2,3,4,5/)

8% DATA, A HABRRMER. A3, FFRNENITHESHATRA T
%, B, EXMHERATRAEFHHEEREEIRRR.:

INTEGER |

INTEGER :: A(5)=(/1,(2,]=2,4),5)  'A(2), A(3), AMKIEN 2, A1) A(5)

RI{ESR R 1 F05
B X IE AR T RIS KER T ES, Aol k%W, #l.
PRINT#((B(L,J),]=1,2),J=1,2)

. BeARFRAE

Fortran 90 A LA S 47 8 A3 fE, KA T HMEFT R EEARHRARER
LR E . B L HIR AT -
A=S5
Ha, ARMEEABEF/PESE, HEANRENA A RALRAEENR S,
A =(/1,2,3)
He, A(D)=1, AQ)=2, AG)=3. FrEHtA9¥ER PO FURBUR A BR/D—BE .
A=B
He, AFBEBRELSHRANMA, BEANHEA A SRR TEHERERR
¥ B,
A=B+C
A=B-C
A=B*(C
A=B/C
H, A, BRI C ESABRESHAKEH, ERiEnH3E84A B A C AR
B RAEHN . M. HERAEE, BINSEERSEE A METEK.
A = Sin(B)
¥R A B — T TENME B HNTEY Sin f§, H B ARILBH,
A=B>C
A. B CREMERELAFNSA. Tk, AXBRBNA, B M CHRXE
WREREH, R AWETS, HENHEYTTEARBE:

DO I=I.N
IF (B(I)>C(I)) THEN
A(I)=.TRUE.
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ELSE
A(D=.FALSE.
END IF
END DC

= SUHBHRIE

B — WAL R N SRR AT MRS, TRERT AR T HRAE . AR TR =T
fAXAL N
[<bound1>]:{<bound2>][:<stride>]

WA B T T 4% boundl, Z1EF T ¥ bound2, 1K stride. #0:

A() - SO0 &1

A(3:9) PA(3) ~ A(9), BREHK 1
A(3:9:1) PA(3) ~ A(9), BREHK I
A(m:n) P A(m) ~ A(n), K1

A{m:n:k) ' A(m) ~ A(n), KAk
A(8:3:-1)  TA®) ~A(3)., #HEKHN-1

A(8:3) AR~ A(3). K1, KAdo
A(m:) PA(m)~A(ER), K1
A(:n) A(F #)~ A(n), K]
A(:2) PA(F R~ AR, k2

A(m:m) 1A ERRRAR
¥R B R E R TRAFER, HE THMER:

A(3:5)=5

Hrh, o AG). A(4), A(S) MIEIEN 5, HMEARE.
A(3:) =5

K, % AGZFEHATEMEREN 5, HEEAE.

A(3:5) = (/3,4,5/)
He, ¥ AQG). Ad). A(S) HIMESH SIS 3. 4, 5, HAbEAREEGSELRLT
EHTBLFRNSSEARB N —HE).

A(1:3) = B(4:6)
Hib, 2% A() = B@), A(2)=B(5). A(3)=B(6)& S Wl MEH TR RLM

_“Hé g)ﬁ
A(1:5:2)=3
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Hri, # A(D. AG). AGHIHEIRR 3, EUTERBR, BE—1T% 2 HERE
#K.

A1 = A(10:1:-1)
He, ¥ AQ: 10088k, B ADBOYREER AI0), AQYBRREERN A9), K
A

A(:) = B(:,2)
Hop, B A A B 2 37 ¥ INTEGER A(S). INTEGER B(5,2), =X E¥§ 44
B 251/ 5 M BNEES 438 A 8 5 ML EESFHAMNEETEN T
ML),

g, ¥t

P T E . FUH B RS BT 20 0T R A2 5t (PRINT ),
1 4 7

WK A f|2 5 8|, TR AHEIES.
369

PRINT#, 'Array element =",a(3,2)

PRINT=*, 'Array section =ta(:,1)

PRINT*, 'Sub — array ='a(:2,:2)

PRINT=*, "Whole Array ='a

PRINT=*, 'Array Transp”d =' TRANSPOSE(a)

syl rERE R L

Array element =6

Array section =123

Sub — array =1245

Whole Array =123456789

Array Transposed =147258369

F . WHERE ¥ #

WHERE 2 Fortran 90 F i MMITIRE, RIS HI 35 BA M B HTRE. £ —F
By R TR A L A SR A MR T % . T WHERE B4R RN, e
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SRR ER 4 BEE T E -

FXB-TEE. BITBEWRAITCUT, FEBR10%: AN 3T
Sz le, BPiBSiA 12%; WA S L, FifE8h 15%,. /] WHERE fii&
i+ @ AR AL .

%] 5-3] WHERE 435 1 & Fi

PROGRAM Main
IMPLICIT NONE
REAL :: income(10) = (/25000,30000,50000,40000,&
35000,60000,27000,45000,20000,70000/)
REAL :: tax(10) =0
INTEGER 1
CALL Proc_Where; PRINT*,tax
CALL Proc_IF ; PRINT=*,tax

CONTAINS
SUBROUTINE Proc_Where ! Where 1i&

WHERE (income < 30000.0)

tax = income * 0.1
ELSEWHERE (income < 50000.0)
tax = income * 0.12
ELSEWHERE
tax = income * (.15
END WHERE
END SUBROUTINE

SUBROUTINE Proc_IF ! IF #i%
pO1=1,10

IF {(income(I) < 30000.0) THEN
tax(I) = income(I} * 0.1

ELSE TF (income(l) < 50000.0) THEN
tax(1) = income(I) * 0.12

ELSE
tax(I) = income(l) * 0.15

END IF
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END DO
END SUBROUTINE
END PROGRAM

MBI 5-3 el PIEH , WHERE #:E2{IT DO {82 ik IF &, {B{# F§ WHERE
HENEFEAT LS., WHERE WiErIEEHRRNY.

WHERE (logical — exprl)
blockl

ELSEWHERE (logical — expt2)
block2

ELSEWHERE (logical — expr3)
block3

ELSEWHERE
blockE
END WHERE

g RE — £HITIEA, AT X#WTERSTE WHERE R H, HE8
END WHERE. #tRt, WHERE ¥ #if% {2 WHERE 4], HI0:

WHERE (inceme > 50000) income = 30000

WHERE B8 # IF E£HAEMEEL FEARE .

WHERE (logical — expr) iTiER

WHERE M)yt o] Lighdv % . Win.

~name: WHERE (income > 50000}
income = 50000
END WHERE name

WHERE #yx& th o] LUREMA ., #Hlin.

WHERE (income < 50000.0)
WHERE(income < 30000.0)

tax = income * (.1
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ELSEWHERE
tax = income * (.12
END WHERE
ELSEWHERE
tax = income * (.15

END WHERE

7~ . FORALL ¥

FORALL & Fortran 95 #HMATHEE, E@dRXEHREREY, RdE/m
INEEEE Rom ok, T m s E A sk
%1 5-4] FORALL #¥i&Epfdif.

PROGRAM Main
IMPLICIT NONE
INTEGER L[,J,A(5,5)
CALL Proc_1
WRITE(*,'(51}") ((A(L,1),J=1,5),I=1,5)
CALL Proc 2
WRITE(*,'(51}) ((A(I,1),J=1,5),1=1,5)
CONTAINS
SUBROUTINE Proc_1
FORALL(I=1:5,]J=1:5)
A(LD=1=1]
END FORALL
END SUBROUTINE

SUBROUTINE Proc_2
DOl=1,5
DOJ=1,5
AL =1%]
END DO
END DO
END SUBROUTINE
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END PROGRAM

Bl 5-4 o, MNESHER Proc_1 F FORALL WL, Proc_2 WM AR DO
B2
[#1 5-5] FORALL i&&]ayfliH .

PROGRAM Main
IMPLICIT NONE
INTEGER 1J
INTEGER,PARAMETER :: N =5
INTEGER A(N,N)
CALL Proc_1
WRITE(*,(51)) ((A(LLD),J=1,N),I=1,N)
CALL Proc_2
WRITE(*,(51)") ((A(IL),J=1,N),I=1,N)
CONTAINS
SUBROUTINE Proc_1
FORALL(I=1:NJ=:N, I<]) A(L)=1 ' EF=#
FORALL(I=1:N,J=I:N, I==]) A(L})=2 XAk
FORALL(I=I:NJ=I'N, I} ) A(L)=3 T =A
END SUBROUTINE

SUBROUTINE Proc_2

DOI=1,N
DOJ=1N
IF(I<)) AQN=1 =4
IF (I==J) A(1,))=2 1% Fi 2k
IF(>) AQLH=3 "'F=£
END DO
END DO

END SUBROUTINE
END PROGRAM

] 5-5 1, BRI Proc 1 Ji FORALL iEA13EEM, Proc_2 MR EF DO
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FORALL i —RRIER :

FORALL (EFFAR 1| [EFEBR 2] [ FHHHE]D HITiEH

FORAL #i& a0 — I :

[name:] FORALL (fEHR AR 1 [[IEFARIER 2)---[ & HH A

FORALL i#fi] i

END FORALL [name]
H, AHEAR, HYF DOBHPHRAR 1, ik 2 REL 3(NELS K,
Kk 1 BRI RS, TR R HBE MEA FROE R FAH NN, REER

‘ R, EHIET, MEMRE(TRUE), &0 RAEHFEREPHTER

TEE 4G TF BRI EE R,

A58 ; FORALL iBAHE, EFRENTRABKHATEBIPAER, HAS I HHHE
BAEXRPHFTEERTREBATH), BAESAAREREFHFEREN; Name
JZ 45 FORALL ¥ ¥l 2 F -
FORALL AT LR E, 8] UA{C FORALL ¥ {#H WHERE, A7 WHERE
¥o 5 B 5] FORALL, 31 F TGO IR BB Bz -

FORALL (I=1:5) !FORALL A3 R % FORALL #{#fil WHERE
FORALL(J=t1:2)
B(l,J}=2
END FORALL
WHERE (B(:.I) /= 0)
B(C.I=1.07 B(,D
END WHERE
END FORALL

. KETH
R AMCA TR, R BB, BB P TR R AR R

gk . {5l
INTEGER, DIMENSION(5) :: V=(/1.,4,8,12,10/)
INTEGER, DIMENSION(3) :: W=(/1,2,2/)
AVBRIR T — A IESUMBARL . A(L), A@). A(B). A(I)F ACI0), TOHE 5-1

R 7S
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- —

[~
|~

A0 T T av v e
| i 1 1 1 | 1 1 | | | | ] 1
i 4 8 10 12
B 5-1 dFiR MEsA Rk
A(V)=3.5
E¥I3SsBH LS ATE, FeE:
C(1:3,1) = A(W)

EHEAR C(1:3,D)E0 A(1). AQQ). A(2).

RETHETUAERAREFERNEM -, HATRFFTITERGTRA
BEMEY, RERESLSANEATROHHE— Hit, ¥ AWBTRER
e BIA() 8 AR P K)o

— B HE RN T BMAN T, Hli.

A(1) = SUM(C(V,W))

HEBFEENE, KR THEARIERR, FHEEEH,

N, S PRAE R AT

Fortran 90 4t T4 B4 A B AR VEPE B, BiE T OIS A .
REAL, DIMENSION(-10:10,23,14:28) :: A
.
# LBOUND(SOURCE[,DIM])—iE [Fl 15 E4E 0y AT & .
LBOUND(A) = (/—10,1,14/) (¥{4H)
LBOUND(A,1) =-10 (17 &)
o UBOUND(SOURCE[,DIM])—& [R5 E B E LA . M.
UBOUND(A) = (/10,23,28/) (${41)
UBOUND(A,1) = 10 (i &)
e SHAPE(SOURCE)—& | S TR, .
SHAPE(A) = (/21,23,15/) ($(4)
SHAPE({(/4/)) = (/1)) (8t H)



- 70 - Fortran 90/95 B4R ¥igit

e SIZE(SOURCE[,DIM]))——& Ml A (I e ) &8, .
SIZE(A,1)=21
SIZE(A) = 7245

e RESHAPE(SOURCE, SHAPEy— MM K. W

B = RESHAPE((/1,2,3,4/),(/2,2/)) ! INTEGER::B(2,2)
T + ) 1 i 3
BENENEY semteed 5 o0
RESHAPE : 14

o ALLX)— MM TE®S5RE. MZEEH X PG CE AN, ZR
BORWIH; /W, RhiE.

o ANY(X)— M4 T e, 2B X PEEMATEE NI, %R
¥ORME, &N, RER.

o SUMOO)— & B S RIS A G m R, WFHABERHRR.

INTEGER, DIMENSION(3,5) .t A
REAL X(3), Y(3)

IFANY(A>O0)D A=
[F(ALLA==0)YA=-1
Dot=SUM(X*Y)

Y BeHBE

 AE RIS RS HAREE BEER . EMRBRERREAZMEA, A
BB MBS, BRI RIGIRTER.

— . EEIREEA

[ Tk Hd Hf‘f?rﬁﬁ%ﬁﬁ%ﬂfﬁt TR, HEREERBRIMTER:

(fdl:] duf, [dI:] du]---
dl#ﬂduﬁ)‘:‘él{'ﬁ%fﬁfﬂﬁ?ﬁﬁtﬁ ST RAe, HBEHEN 1. #hE. THRRE
548

BT L — G R RRSRER, XREMBER N R DATREE, H
SifE AN AR A T RRES E . EREREAAFHER, ELRESE, BARL
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R PEyER . ) 5-6 Bk,
[B) 5-6] MR ARBEAGTER/AEE),

PROGRAM Main
IMPLICIT NONE
REAL,DIMENSION(3,2) :: A1=(/1.0,2.0,3.0,4.0,5.0,6.0/}

PRINT*, THE_SUM(A1,3,2)
CONTAINS
FUNCTION THE_SUM(A, M, N)
INTEGER M,N,LJ
REAL A(M, N),THE_SUM,SUMX | A ]/ 4
SUMX = 0.0 :
DOJ=1,N
DOI=1,M
SUMX = SUMX+AUJ)
END DO
END DO
THE_SUM = SUMX
END FUNCTION
END PROGRAM

PR¥ THE SUM FRIESMH A vl @l X/DEH, S8, s RE A
KAMEES M AN WHRHESRE,

. BREREE

BELREAH, FHRASER LR, HERLEEAN:

([dIL:L, [d1]:]--)

TR OELH, SEEY 1. B 57 BRTEELRBEASHEEA.
(B0 5-77 fBETRARE A

PROGRAM Main
IMPLICIT NONE
REAL,DIMENSION(3:5,2:3) :: A1=(/1.0,2.0,3.0,4.0,5.0,6.0/)
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PRINT#, THE_SUM(AI)

CONTAINS
FUNCTION THE_SUM(A)
REAL A( - 1, :},THE_SUM,SUMX ! A HBUEE R A
INTEGER 1,
SUMX = 0.0
DO J = 1,UBOUND(A,2)
DO 1= - I,UBOUND(A,1)
SUMX = SUMX + A(l, J)
END DO
END DO
THE_SUM = SUMX
END FUNCTION
END PROGRAM

BERREEESRRALSHAARNTR, RER, TSRAKEREE
BESNY, AEFEEMNEFRBENTRATHN. B 5-7 0, LsHENES

Al: A1(3,2), Al(4,2), Al(52), A1(3,3), Al(43), Al1(53)

A A(-11), A(01), A(LD, A-L2), A(02), A(L2)

ARl UBOUND %, BB RFMBSEA LR,

HaEFBRERTEEEREASYE, WALRABRF PR EEOSR, Fl:

INTERFACE
FUNCTION THE_SUM(A)
REAL A(-1:,?)

END FUNCTION
END INTERFACE

=, BERNEA

8 KPR R E R
([expli — shape — spec,]--- [dL]*)
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expli — shape — spec A RFEHRME, dIBBF—ENTHROELEER D, «EBR
—%m ER . BTE “BREXN , B2RESRAMNESHANK/ER. # 5-8 B
~TEEX/NESHAMER, '

[ 5-8] {BER/DEAE,

PROGRAM Main
IMPLICIT NONE :
REAL,DIMENSION(3,2) :: A1=(/1.0,2.0,3.0,4.0,5.0,6.0/)
INTEGER » ROW=3, COL=2

PRINT+, THE_SUM(A1,ROW,COL)
CONTAINS
FUNCTION THE_SUM(A,M,N)
INTEGER LI,M,N
REAL A(M, #),THE_SUM,SUMX | A W{E&E X/Md
SUMX = 0.0 |
DOJ=1N
DOi=1M
SUMX = SUMX + A(I, )
END DO
END DO
THE_SUM = SUMX
END FUNCTION
END PROGRAM

R H# AR A §RIE Al UBOUND R¥EUERGERE R/ MNUAR G — %0 L5
BE 4R 1R 5 Bl (R AN RIS S B R TR SR, sEaT LIZE SR P R
=217 FEWSE, ENBHAPHZITRETER.

BhT R

A, FEMESRANEXRRRE, FERATEMNEL, BFAH -1
HARKY, XEELSBMBAFER, Fortran 77 B AR X #sh%4l, Fortran 90 M
STEAEBAR A T A, TUERFRITR, FtE BRI N BAESTE
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SEFESE, HATEN, BRI MESRAMNAERRIE, MR H
NAFRE . SIEMANERH-REZG =R
(WFERZHANE ., MEREANER, EFrE04 Lo/ fE ., TR0,
FRoREER R B4y, 0. REAL, DIMENSION(:), ALLOCATABLE :: X,
QBB BE RN, I ALLOCATE( X(N) ). |
VS BLRY N FE BRI, 1. DEALLOCATE( X ).
N4 A ), RLRBH s AR .
51 5-9] shARAMERZ—.

PROGRAM Main

IMPLICIT NONE
INTEGER Students s A
REAL,ALLOCATABLE :: Mark(:) 'FHEZIENYA, ¥4 H5
INTEGER ]

WRITE(*,(A),ADVANCE='NQ") 'How many students: '
READ=, Students
ALLOCATE(Mark(Students)) P a: E e

DO I=1,5tudents
WRITE(*,"("No. ' 1,"'s mark: )",ADVANCE="NO"} |

READ* Mark(I)

END DO
PRINT#* Mark
DEALLOCATE(Mark) VR N T

END PROGRAM

B A RS AN, BIARBEREAMKAS. R REDEBHKANALIE
g, msH—RREXNNEERER,
{f 5-10] SHhEBAMWFEHZ .

PROGRAM Main

IMPLICIT NONE
CHARACTER(20), DIMENSION(: , :), ALLOCATABLE :: X, OldX

CHARACTER(20), DIMENSION(3) :: A
INTEGER 10,LIN
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OPEN (1, FILE ='DATA.TXT")
CALL Proc_1
CALL Proc 2
CLOSE(1)
CONTAINS
SUBROUTINE Proc_1

UCHEXH RN, BEEXHF AR

N=0

DO

READ( 1, *, IOSTAT=10) 'BEEHEEST
IF (10 < 0) EXIT

N=N+1
END DO
ALLOCATE (X(N,3)) ‘A RN
REWIND(1) VERL SR BTk
READ(1, *) (( X(IL)), J=1,3),I=1,N)
PRINT#*,N
PRINT*(( X(1J), J=1,3),I=1,N)
DEALLOCATE(X) R TF

END SUBROUTINE

SUBROUTINE Proc_2
VEFE AR, SIS SRAFENRENE
ALLOCATE( X(0,3) ) ¢ A AEE 0 K/MOIRFE
N=0
REWIND{(1)
DO
READ( 1, *, FOSTAT = [0 ) (A(D),I=1,3)
IF (I0 <0 ) EXIT
N=N+1
ALLOCATE( OldX(N-1, 3)) :
OldX = X '\ BB RE
DEALLOCATE( X)
ALLOCATE( X(N,3))
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X(N-1,)=0ldX
X(N,:y= A()
DEALLOCATE( OldX )
END DO
PRINT* N
PRINT*(( X(L)), J=1,3),1=1,N)
DEALLOCATE(X) LR I A
END SUBROUTINE
END PROGRAM

e 5-1 ) 5-2 th, RARERABANREAXH TR =5 8. mAEH 5-7
B, RSRA T shASE : S8 Proc | BAETRE UHITREND R ), BashiEid
SHECIE 2 A /NS FE B IT B8 Proc 2 RIEEWECHFITHANEE D, AN,
BEERE T

V. 7EME A . Fortran 90 MIZIAME 5 HAbiE = (0 Visual Basic) R, &
BMEERAR A/, FEREADSRABRRE, SEFREDHTHANKAD,

HENMNEEEBREY, BARATETKIERERSRENT, BTl ALLOCATE
SARMEIER RERIN, BT, FHRBRTTHRESH STAT, LEAARF
Ao &M, i

ALLOCATE(X(SIZE),STAT=ERROR) |
Mehpg ERROR N HIFHERA S, 1R ERROR FF 0, MERAFREN

oh, WA GFEEELEY.
5 A4 B AR AR RIS A ALLOCATED, AiRSA -3 SHARTE

BET R, HEREYSEARER. HW:
IF (NOT. ALLOCATED(X)) ALLOCATE( X(0,3))
Foh, SHBHAREENPIRESREN,

Nt BB

£ Fortran 90 7, RO LUE B —MEGRE), 4] DL ] & P {E (6 BO——

. | 5-11 PR .
B 5-11) FREHGEE{EN " HFRAEE,

MODULE Mod



;Ei n E. N ’:l"?' -

IMPLICIT NONE

CONTAINS
FUNCTION FileRow(FileName) 1R (8] SC b R AR TR
CHARACTER(10), INTENT(IN) :: FileName
INTEGER FileRow
INTEGER N, 10
OPEN (1, FILE = FileName)
N=0
DO
READ( 1, *, IOSTAT =10) TR RES
IF (I0 < 0 ) EXIT
N=N+1
END DO
FileRow=N
CLOSE(1)
END FUNCTION

FUNCTION FileData(FileName,N) LR B 8 R
CHARACTER(10), INTENT(IN) :: FileName
INTEGER, INFENT(IN) :: N X PRIFTE
CHARACTER(10), DIMENSION(N,3) :: FileData, X ! —#F 7/ 881
INTEGER 1,J
OPEN (1, FILE = FileName)
READ(1, #) ( X(L)). J=1,3)1=1,N) VR4 B A TR
FileData=X 1B R R R
CLOSE(1)

END FUNCTION

END MODULE

PROGRAM Main
USE Moed

IMPLICIT NONE
CHARACTER(10), DIMENSION(:,:), ALLOCATABLE :: X  'Sh&#4
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INTEGER N,I,J
N=FileRow('Data.txt")
ALLOCATE(X(N,3)}
X=FileData('Data.txt",N)
PRINT*N
WRITE(=,'GAY) ( X(I,DJ=1,3),1=1,N)
DEALLOCATE(X)
END PROGRAM

Ktk Mod el S (R eR¥L: FileRow iR EI X HTTH, FileData i& Pl 4%

warsoR RS, EET O EAA X, KR FileRow & B 1T IS
AEEF /. H5 6L FileData 38 [0 FUBCZR YIERL A shE B X, SIS BHMEHR)E #
1T REY -

=05 B B RO SRR, FEREARIF DB RO S, G s P, R

[ B 2E B PR L B TR oh, BRI R AR,

O

N 2k

=¥

Fortran 90 B9 ¥4 & BA T 2% TYPE, DIMENSION([d:] duf, [di:} du]--) :: Arr 5%
TYPE [::] Arr{{dl:} du[, [d]:] du]---).

Fortran 77 HO %8 350 £ 7 2774 , {H7E Fortran 90 &, — 56 FTEEES =
F AR, TR —IH ST A B R # T N

#OoE A fE— A ] DATA 3847, Hoif ol FiBU A3 Fortran 90 fLiFXf
WO T | RUAE B K B R R HEAT B PR (B 355 th 8 4E); Fortran 90 1 WHERE
HIg M 24 F DO JBFR AR IF ¥, WHERE i ®) B L L& 80F IF 84, ERFH
4R ¥ 1A I AT HRAE ; Fortran 95 B9 FORALL IS #24 FRAA B S R IFiEH),
Bt LB HTIRIE, FORALL Mgk foif s — R B AT LS B T i,
RSk AL A SR B, AL P RT R KF AT AR AR/ Fortran 90 42
BT i B LB A BRIERIRHER R

Fortran 90 A SFIE %A S .. FEBREA . B REHMEE D
Bl [H TR SO A5 ol B /DR B 5 TR SR A3 B B TR e
g, AR A ERERREESE, AEFRFPRILIEOR; bUE
o/ 2 N SE S HUR M R E A FUR R .

AARANEHBESREN ., SRABR SR, 7N, AR R S
SRR B4l FEA ALLOCATABLE B ; AFLRIE R A ALLOCATE
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1 DEALLOCATE i, ZFERmMahABHEH R/, 08 A8 305 B BT
., BEFHRERAD,

O  Fortran 90 FRRBGR EIE, BEFTLURIGFR, RTARAE—UH ., FREHH
B BCRINERE, MERARFPEVIRAR,
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ERE REXRB

FERLERLHRIF D, A BIEERR Fortran 90 MIARIRRY . HHLY
&TF, HELBEARBLSAREYTRRBRIMER, FHASEGHTRERLEDER
HF 6, Fortran 90 AVFE X AR R B TENES RN P E XX BRIRA R,

B AR E

Fortran 90 fi.i%F 7 (51 #0826 500 sl L Aib IR A 2 0 QU BB 3 (IR 42 26 80 . L i A4
AN, FANERFEABAEER. ¥5 . EH . HAEEH, Wit BES
B, BF%, b fier e RiRaRs.

TYPE Student

CHARACTER (20) Name PP
CHARACTER (10) No ==
LOGICAL Female T 5
INTEGER BirthDate I WAEEFH
CHARACTER (20), DIMENSION(4) :: Address 1
CHARACTER (10) Telephone ! LS
REAL, DIMENSION(20) .+ Marks (¥ = Yk

END TYPE

R RRMIEA N

TYPE [ [, access] :: ] name

component — definition

END TYPE [name]
Hh, access {3 PRIVATE 5k PUBLIC X8, Eﬁmqﬂﬁxﬁﬁ%@ﬁ{ﬁﬁﬁ

s % PUBLIC. EHUE N PRIVATE, WIZEEZR HEEFEBIRAMHIH; name §5
Tk R B AR, ST FA KIS SRS INTEGER . 308 REAL, RHH AR
IS A A 24— ; component — definition L RIRELRTKS B, EE—T
5 75 B §if 7 AT 3 PRIVATE B¢ SEQUENCE <85, PRIVATE XL5E I 4 2 R AT AL
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A REEE LA E AT A, SEQUENCE W E IR 4 28 K il A 8 A5 BH IR R A0 o

Fhxt ERFAAM, A RIFTBHAE studentl:

TYPE(Student) studentl, student2

FTRIES A FHERIRERBIMA class:

TYPE(Student), DIMENSION(100) :: class

METIRIEY: REXBMYERARLEYTEGER, RATELXEBEKIT
Yy —4 TYPE X8F, BRETHEA:

TYPE(RAEXREZ) [, BHE):) ZBHE

MARMER TR ENNER—HERH. JIARERMENN, AEHK
RBER%. P .

student] % Birthdate = 461121

%t I 4 2 B4 B student] # Birthdate & 5L fTRUH

class % Female = [FALSE.

W B A class FrA L EK Y Female RA BB R B K.

[{— IR A RBHHANERAT A ERE:

Student2 = Studentl

% Student] BYAT# R 57 L4 Student2 #XT R AL F -

BN ARG REIL

FHiEX—THRREAERR, FRRARERBHEELA 6-1).
[ 6-1] A XBME

MODULE Stu_Type Vil EOH R R TR TR
IMPLICIT NONE
TYPE Student VE LR KR
CHARACTER (20) NAME
REAL Mark
END TYPE
END MODULE

PROGRAM Main
USE Stu_Type 12| e IR A R Ry BB

IMPLICIT NONE
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TYPE(Student) :: stul = Student( “Smith, JR”, 49 }, stu2
PRINTx*, ‘i A stu2 Ay :

READ=*, stu2

PRINT=, stul, stu2, Student{ "Bloggs", 50 )

END PROGRAM

) 6-1 , fEMidhE LIRAXR, EERFPHEARRERY, HEFUIK
AR stul B, PR KBTS FREMGH &, RERSRETHERXS:
d — name (expr — list)
d - name F5 R4 2B 4 5 expr - list WAL E WA LB H A HAREAFR, REAH
R, A, FhEMITINE IR A 2 R AR B B Y — B
Ak A EIHYRE TR BE SRk R, wel BERE . WA/ BETH,
Fortran 95 fUVF7E & MR A2 BImt, HEBA MR MIMIAE, wm.
TYPE Student
CHARACTER (20) NAME
REAL :: Mark = 60
END TYPE
Her, #5478 A Mark HBUIAE 60,
FEEAE: WHLA, RAMRIMOHBERETHREXFIRTESR. LA
TYPE(Student) :: stul = Student( “Smith, JR”, 49 )
iXH, 49 B T AR Mark FEKIAA 60,
T A R, IR AR b e IR A A RIS 1 PRIVATE, BUAHE
1 I F i F it Tk, 0l 6-2 Piin.
(% 6-2] WASBARREHIE.

MODULE Stu_Type

IMPLICIT NONE

TYPE Student 1%E X Student $4E KB
PRIVATE T4 R B B el A PR 4 R FE LR PR
CHARACTER (20) Name
REAL Mark

END TYPE

CONTAINS
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SUBROUTINE Student_(this,n,m) 84T C++FHI#E R
TYPE(Student) INTENT{out)::this
CHARACTER(*),INTENT(in)::n
REAL,OPTIONAL,INTENT(in}::m
this%Name=n
IF (PRESENT(m)) THEN

this%Mark=m
ELSE
this%Mark=60
END IF
END SUBROUTINE

SUBROUTINE Print_Student{this}
TYPE(Student), INTENT(in)::this
PRINT=*,this
END SUBROUTINE
END MODULE

PROGRAM Main
USE Stu_Type
IMPLICIT NONE
TYPE(Student) :: stu
CALL Student_(stu, "Smith, JR")
CALL Print_Student(stu}

END PROGRAM

W 6-2 th, T IR A KRR R B A B R B, A REER MR X A Rt .
L, BERIEH T —TRMTF CHHERRMAR AR, UENHMEL; BE
T s i s, R, BT REREREEFEATESH,
e . ,

CALL Student_(stu, "Smith, JR") IR RSH

CALL Student_(stu, "Smith, JR",70.0) 1 AR 28

MERAERBWERBAEN, TRLETRERMWERL BN DAL
#l 6-1); K2, BERIFET8E L ERILE 6-2).



. 84 Fortran 80/95 M & # Figit

HEN BMEEER

Mans IR RMAHT R a M1 b, BRITMEERE. IN8RFEHER v
BEA, SRR “avb” , BRFSSHE, FEREIRAS R KR
A I 4K (Fortran 90 T U2 B AP B R N RE R M A R R, XHERE
RITHCREGRAFHEHE “+" EFEMATRRERBNERS, ZLRTARRINE,

BESEREMEANBREFRTEES L, ER-BREFEHT AR
B it < 4 AN BT A o Fortran 90 MIRERF R, Hr MR ERIER RN BRAE

—. R{ERFFHER

Ve W AT, AR EYE XATEAY Student IR, MHR W] LASCHEP
b faf i S R A R A

—E¥ AR EERSARA: XA R, .

stu = "Smith, JR" Istu % Student R EXRTH

CRMEERR SRR, ERERN TR ERERAEAFRER.
Pl

StuName = stu IStuName A FFFRAE &

X, BEEHC CERESRES, 2T RTARRARERUNARNIR
LAH) W EER T, BEREHE - NES M TEFHE(Student_From_Name).
A i 2 ) 2 VB A K R AT 6 R, O 4 R B 2R ik X b ) BT # 1)
EEFRED, FTELRBEFIERRARELRGHANR; B oMRRES—
Fdat bl 14 57 MR 42 B R FE B8 (Name_From_Student) i B 8 243 5 A F A28 B4 A
KR, BWRABHNHESERRAEFSH. W 6-3 Fim.

[ 6-3] MR{AMPEMFHE.

MODULE StudentMod
IMPLICIT NONE

TYPE Student_Type
CHARACTER (20) NAME
REAL Mark
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END TYPE

INTERFACE ASSIGNMENT(=) 12 O RAILL ASSIGNMENT fi7 #&
MODULE PROCEDURE Name_From_Student, Student_From_Name

END INTERFACE

CONTAINS

SUBROUTINE Name From_Student( String, Student }
CHARACTER{(*),INTENT(OUT) :: String

TYPE(Student_Type),INTENT(IN) :: Student
String = Student % Name
END SUBROUTINE

SUBROUTINE Student_From_Name( Student, String )
CHARACTER(*),INTENT(IN) :: String
TYPE(Student_Type), INTENT(OUT) :: Student
Student % Name = String

END SUBROUTINE

END MODULE

PROGRAM Main
USE StudentMod
IMPLICIT NONE
TYPE (Student_Type) :: Student = Student_Type( "Bloggs", 50 )
CHARACTER (20) StuName

Student = "Smith, JR" !
StulName = Student !

PRINT#*, Student, StuName
END PROGRAM

XH, g3 ERABNEDRLALL ASSIGNMENT 28 F WA,
(IR R R0 T 2 P PR BRI L b ey Ao T 4R LA R B IR SR SR
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. HAERAETER

E T HESSHI(T 6-4): R IntegerSets HE X T —MIRELR SET(EM
F Pascal i5 5 HWESER), ZEREHEH A BuildSet =4 ; EXT—1TES
K RAREMCINY, IREE T RES SUPHMAR, IB4aRKA LINS BERERE;
BER B ER, WA ERE, Flin, S1«S2REES S1 1 S2 hHH BHEE,
BB ERC B A AR, BEFNIITREEHE.

6] 6-4] Hub#iEmEH.

MODULE IntegerSets
IMPLICIT NONE
INTEGER, PARAMETER :: MaxCard = 100

TYPE SET
PRIVATE [ 5E B B FE AR B AN BT T )
INTEGER Cardinality
INTEGER, DIMENSION( MaxCard ) :: Members

END TYPE SET

INTERFACE OPERATOR (.IN.J1¥E O 5Ll OPERATOR 4 , §E LIRIEH
MODULE PROCEDURE MemberQOf
END INTERFACE

INTERFACE OPERATOR (*) 003211 OPERATOR @4, BEERIER
MODULE PROCEDURE Intersect
END INTERFACE

CONTAINS
FUNCTION BuildSet( V) 1 p8$0GE [B11{E K Ik 26 H

TYPE(SET) BuildSet

INTEGER V{:) BERER A S
INTEGER J

BuildSet % Cardinality = 0
DOJ=1,SIZE( V)
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» B7 .

IF (.NOT.(V(J}) .IN. BuildSet)) THEN
IF (BuildSet % Cardinality < MaxCard) THEN
BuildSet % Cardinality = BuildSet %
& Cardinality + 1
BuildSet % Members( BuildSet %
& Cardinality ) = V(])
ELSE
PRINT=*, 'Maximuimn set size exceeded —
& adjust MaxCard'
STOP
END IF
END IF
ENDDO
END FUNCTION BuildSet

FUNCTION Card( S ) IR RESPLENBRRATS
INTEGER Card
TYPE (SET) §
Card = $ % Cardinality

END FUNCTION Card

FUNCTION Intersect( S1, S2) PR#GERIZAHE WA AR
TYPE(SET), INTENT(IN) :: S1, 82
TYPE(SET) Intersect
INTEGER I
Intersect % Cardinality = {

DO 1=1, 81 % Cardinality
IF (S1 % Members(I} .IN. S2) THEN
Intersect % Cardinality = Intersect % &
Cardinality + 1
Intersect % Members(Intersect % &
Cardinality) = S1 % Members(l)
END IF
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END DO
END FUNCTION Intersect

FUNCTION MemberOf( X, S ) 1 9% BB R] B 4 S A
INTEGER, INTENT(IN) :: X
TYPE(SET), INTENT(IN) :: S
LOGICAL MemberOf
MemberOf = ANY{ § % Members(1 : § % Cardinality) == X}
END FUNCTION MemberOf

SUBROUTINE PriSet{ S ) I A 2R BotE B4 AR
TYPE (SET) §
INTEGER |

PRINT '(2014), (S % Members(), I = 1, § % Cardinality)
END SUBROUTINE PriSet
END MODULE

PROGRAM Main
USE IntegerSets
IMPLICIT NONE
TYPE (SET) S1, 82, 83

S1 = BuildSet{ (/ 1,2,3,4,5/}}
$2 = BuildSet{ (/2,4,6,8/))
83 =S1 =82

WRITE (+,"(S1 ', 13,' ELEMENTS: )", &
ADVANCE = 'NO") Card( S1 )
CALL PrtSet( S1)

WRITE (+, "(S2 ', 13,” ELEMENTS: )", &
ADVANCE = 'NO") Card( §2)
CALL PriSet( $2)
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WRITE (*, "('S1*S2 ", I3, ' ELEMENTS: )", &
ADVANCE = 'NO") Card( §3 )
CALL PriSet( S3)
END PROGRAM

45 R
51 5 ELEMENTS: 1 2 3 4 5
S2 4 ELEMENTS: 2 4 6
St+S2 2 ELEMENTS: 2 4

Hob

(MRELRRHRABGHFHARAR, LUEHTMEREERRA, XK, &
TIREXNKE X, FEEREHECHAREFCIERREL O ABMEARESR
By

QRERF(—rRk ) ER, TEMHA BEMEAERETNEFERETRESR,
Fifiit LR EF OPERATOR fr & M O3k, HBIRMEM() SR B HIRCEREX

INTERFACE OPERATOR (*)

MODULE PROCEDURE Intersect

END INTERFACE
BCRE, BATEE AT LA EARIERE S3 =81 + 82, LB A S3 = Intersect( S1, §2),
e EEE, BFSAMNBERIR,

GEZABES, TURBAHRESF: », BTHRE2AEXHNRESR
(m: IN), RAARERANEEARURIANSEAN,; 5 LRIEFIR
“FERHFEY MEX, FRFNEZH 3 -MFREM

(4)K B 5 72 R Bl L AT LA IR A 268, . 6 6-4 PHY BuildSet. Intersect

=1
BT BRAEEEMN A

B, AREEXRTELMHEREC TR, E%, BJEERREREAN, K
HEEHARICFHER, MiTXHAFIRFZEAR. Fortran 90 BIIRA B BIEE MG TS
FETHREREGHICR, REXKMHBANRE TICRPHFBR . FFEL, Fortran 90
A IR A 20 R BT 14 2 4 17 B T 0 P 09 SRR 4E . T KHE S 0 (B 6-5) R il
DFEGEN . EHEBRIEE, MR 425 BB B U5 3 (direct access
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files)RLHil . B £ i 1A 3 (R A BT iC R B 5E K /0, T R BT CU7E SR iR 52 o it %,
PTG A S RAT LR ; B TRB AR SRFHE, —ReRBEREITEES.
AR RS MR 2 B ORI R T R R B O B R S — B TR
L, LIS £ ERITPHIFOGHASNE, A DO WHILE 3 itit—
3R, AYAEIIHCFEMEN. B, BrRBHARE,
HEERR, FEORREE MRS TR, HlE LRIREREDY .
TYPE StudentRecord
CHARACTER (NameLen) Name
INTEGER Mark
END TYPE StudentRecord

— ., BAgFE

B EMKARERXAFRER, HE X PERKICHE S (Fortran 90
e AIDR), BRICREN—M Y EEMMIERE RERAHMMER
HEIR . AT SEE, SKit. SRERSTERSN—, LEHEFE, EEH
FREARD, 5.

T3 k36 Frid e dURg B

DO WHILE (EOF == 0)
READ( 1, REC = RecNo+1, [OSTAT = EOF ) BT TRYE

IF (EQF == 0) THEN VB 3O, EOF = -1
RecNo = RecNo + 1 Hoe R 5B
END IF
END DO

FTHiAiE., FicRABE:

this = StudentRecord( "a", 0 ) 1256 2T P53 & A
DO WHILE ((VERIFY/( this % Name, NameChars ) == 0))
PRINT=*, "Name (any non-letter/non-blank to end): " _
READ+, this % Name A AR BRI
IF (VERIFY( this % Name, NameChars ) == 0) THEN
PRINT=*, "Mark: "
READ=this % Mark LA A T 3R



EAE BEED 1 9] s

WRITE (1, REC = RecNo) this
RecNo = RecNo + | HE RS
END IF
END DO

XBEESEA WA R FRAENAYN, FHA VERIFY RERIERG®BE, X460
NameChars L2 £ H FHAZ KA NG FRHETR.

EREERNE: —BARRBAUZHRIE, BARTSHRERRIEEM
FHREN. BEELETEFEH, WHBARLARMFEHFRER.

—., BHicE

Wik WEBIERACHPRICE, SEHESFRSEHEH SN H A
HLbE, #HILE, WABESZEAEERANSE, EEZRICHE.
AREHFRCHRBAMESFRIICAMNICRRERER, SRR, I
BEZICE, % “RAERICRYBERTRE” 4. TRUE.; 58 RAIKENC
%, WHEREM—, KRT—KicHF. EEFER, ‘ZRALEIFNEHTR"
I3 FALSE., MR\ PRAE SHLLEAICH.
FHREF IR EENBE.

DO WHILE (EOF == 0 .AND. .NOT. Found)
READ (1, 1OSTAT = EOF, REC = RecNo) this A digid#

IF (EOF == 0) THEN

Copy = this % Name 12 FE
CALL StripBlanks( Copy ) P o bR
IF (Item == Copy) THEN 'tem

Found = .true.
PRINT=, 'Found at recno', RecNo, ' Enter new mark:’'

READ+,this % Mark TN GR AR TR A LG
WRITE (1, REC = RecNo) this 'S HAfic#
ELSE
RecNo = RecNo + |
END IF

END IF
END DO
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IF (.NOT. Found) THEN
PRINT=*, Item, ' not found'

END IF

FOb, StripBlanks %7 H S X M0 FRIFOIR, FOMRERKHE A M BB MG2
CES

=. BRigx

Bk WRZERI P RETER . H3XEFRBCUHER, Ba4m
IR, FHYAIERSM— THAIBRILRNTRFHRE:

SUBROUTINE DisplayRecords
RecNo =1
EOF =0
DO WHILE (EOF = ()
READ (1, REC = RecNo, IOSTAT = EOF) this
IF (EOF == 0} THEN
PRINT "(A20, 13)", this
END IF
RecNo == RecNo + 1
END DO
END SUBROUTINE DisplayRecords

#1 6-5 S LR 4 R ARG SE R P (R AR EEIF ).
(5] 6-5] HIWEEHELNA.

MODULE Student_Records
IMPLICIT NONE
INTEGER, PARAMETER :: Namelen = 20
CHARACTER (*), PARAMETER :: NameChars = &
" abedefghijkimnopgrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ"

TYPE StudentRecord
CHARACTER (NameLen) Name
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INTEGER Mark
END TYPE StudentRecord

TYPE (StudentRecord),PRIVATE  :: this
INTEGER,PRIVATE :: EOF, RecNo

CONTAINS
SUBROUTINE AddRecords LB i R FRF
RecNo =0
EOF =0

DG WHILE (EOF == 0) )
READ( 1, REC = RecNo+1, FOSTAT = EOF )
IF (EOF == 0) THEN
RecNo = RecNo + 1
END IF
END DO -

RecNo = RecNo + 1

this = StudentRecord( "a", ( }

DO WHILE ((VERIFY( this % Name, NameChars ) == 0))
PRINT#*, "Name {any non—letter/non-blank to end): ”

READ#, this % Name
IF (VERIFY{ this % Name, NameChars ) = 0) THEN
PRINT=*, "Mark: "
READ=*,this % Mark
WRITE (1, REC = RecNo) this
RecNo = RecNo + 1
END IF

END DO
END SUBROQUTINE AddRecords

SUBROUTINE UpDate 'EHiC R TER
CHARACTER (NameLen) item, Copy
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LOGICAL Found
Found = .false.
EOF =0
PRINT=, "Update who?"
READ "(A20)", ltem
CALL StripBlanks( Item )
RecNo =1
DO WHILE (EOF == 0 .AND. .NOT. Found)
READ (1, IOSTAT = EOF, REC = RecNo} this
IF (EOF == () THEN
Copy = this % Name
CALL StripBlanks{ Copy )
IF (Item == Copy) THEN
Found = .true.
PRINT=*, 'Found at recno’, RecNo,&
'Enter new mark:'
READ#, this % Mark
WRITE {i, REC = RecNo) this
ELSE
RecNo = RecNo + 1
END IF
END IF
END DO
IF (_NOT. Found) THEN
PRINT*, Item, ' not found'
END IF
END SUBROUTINE UpDate

SUBROQUTINE DisplayRecords BRI RFERF

RecNo = 1

EOF =0

DO WHILE (EOF =— )
READ (1, REC = RecNo, IOSTAT = EOF) this
IF (EQF == 0) THEN
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PRINT "(A20, 13)", this
END IF
RecNo = RecNo + |
END DO
END SUBROUTINE DisplayRecords

SUBROUTINE StripBlanks( Str)
CHARACTER (*) Str
INTEGER 1
I=1
DO WHILE (I < LEN_TRIM( Str })

IF (Str(1:I) ==" "} THEN
Str(I:) = Str(l+1:)
ELSE
[=1+1
END IF
END DO

END SUBROUTINE StripBlanks
END MODULE

PROGRAM Main
USE Student Records

IMPLICIT NONE

TYPE (StudentRecord) Student

INTEGER RecLen

LOGICAL IsThere

CHARACTER (NameLen) FileName

CHARACTER Ans

CHARACTER (7) FileStatus

INQUIRE (IOLENGTH = RecLen) Student HAEIERIKE

WRITE (*, "('File name: )", ADVANCE = "NO")

READe, FileName
INQUIRE (FILE = FileName, EXIST = IsThere) VB E SC AT
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IF (IsThere) THEN
WRITE (*, "('File already exists. Erase and &
recreate (Y/N)? '}, ADVANCE = "NO")
READ=*, Ans
IF (Ans == "Y") THEN
FileStatus = "REPLACE"

ELSE
FileStatus = "OLD"
END IF
ELSE
FileStatus = "NEW"
END IF

OPEN (UNIT = I, FILE = FileName, STATUS = FileStatus, &
ACCESS = 'DIRECT', RECL = RecLen) LA H V7 35 FF XM
Ans=" "
DO WHILE (Ans /= "Q") - SR
PRINT=*
PRINT=*, "A: Add new records"
PRINT=*, "D: Display all records”
PRINT=*, "Q: Quit"
PRINT=*, "U: Update existing records”
PRINT*
WRITE (*, "('Enter option and press ENTER: )", &
ADVANCE = "NO™)
READ+, Ans
SELECT CASE {(Ans)
CASE ("A", "a")
CALL AddRecords
CASE ("D", "d")
CALL DisplayRecords
CASE ("U", "u")
CALL UpDate



BANM K% - 97

END SELECT

END DO
CLOSE (1) IES iRl

END PROGRAM

g

> G

JRAERFBLF C ESPRGHE, oL RAREEER R ERA MM
AR TENES. |

EXIREREIMA TYPE ik, FHERALX MW TREFHRAELRZ
Bin TYPE X@F, SIHARERBMYNRNEANRRET %, F—JKkEHE
B~ 20T LUAHE BRAE

RAERATLLGASBEFHTEL, AETETERERE. BARBES
H1, Fortran 95 RIFEE LK LKW, BEESHRRNOBIAE; HEWHILA,
B ABRIAEH MBS FROERES. FEERPESRESER, REERR
FIiiR B ¥ ME 8 PUBLIC(EYR), A BEEMREBFE D ERAMET.

WE, FIREXRMBHBEMNENE XETHELRG, DBEIBERFER. FE
B IR AR R E N PRIVATE, WIR A 267 R H B B BB & S8R A
Pilal; 2 R IRA: KRR R A I E & PRIVATE, MR A BRI SN BB F R0
vriel, BE&REBRTUE, IHLAEN “FaREE .

Fortran 90 BB A ZH M. BME. . . . BHF R EAHEELEG,
HMBEXRRNNZERAFEERFHTEN, B REFETER. WHEBRES
B4, A ERGIRENRTER)E T ASSIGNMENT #r& MO RN,
HpSERER, 08 R EEFBR(REDE T L OPERATOR #Ar 11k
o AR AT LR E A BRIEAF, AT LR E LT . B SURFERF
MR FEFHN. BER, EhEFFMEEH 3 M FRA8.

TR 4= 36 B AT AR 2 ol 241 78 693K [BIHE

YRR R ERIEETRICR, BTREEATERERE, In: Bin,
W, BRiER%.
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EtE ¥

Fortran 90 th 24t " #44F, A i3 Fortran 90 FEHHE LT C++p 3| H, B C++
T S ANE ., AEH TSR Fortran 90 $5EMA AWM S, fHE 4, HirE
¥, IRE R RB L R R RIEH .

F—N R AR

A RS S A AL AT, SR RATDRE A3 71,
(B 7-1] $54Ha97581 B . HEHREEH,

PROGRAM Pointers
IMPLICIT NONE
INTEGER, POINTER ::p, q
INTEGER, TARGET ::n=35
INTEGER:: m

p=>n

q=>p

ALLOCATE(p )
p=4

m=p + q +n
PRINT *"“p = ",P,"sq = "scb ”,I'I'] = “; m

DEALLOCATE( p)
END PROGRAM Pointers

gEAM 7.1, #5H Fortran 90 558 ML g — A HE .
(1354t . Fortran 90 HYF54HE &, B EGH(POINTER)AIEMER .. BT,
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p Fl g A B RUIE ST AR &, W] LAFR n) B AV AR R OT .

Q) EFF. RMETFHRIFBMLAL, Fortran 90 HE : REHIEE S HP TR L EAH
PH(TARGED)EHE. n REH AtrBEMRATR, HEUEARREH pH q
SIHAER.

GHEHRRE . HEREBERTN “=>" . p=>n, BIEHBREET, BHEHp
S5 EHF n AHEBRER p 3@ n),p BN 0 BHIR T AHER —FHETHNEq=>p,
FIRe 24 E, HRARKELRE: RESFANWMEHTE, £XRENLT,
Fo4t q R SHE p BUH AR o A EEE, B —A HiRE B 0] LIA 24 CBKI64T .
p=4, BPp B SRR R ACHHERA: sp=4)

Q)35 4 KB, Fortran 90 FEH A =P XBRE . XK (associated) , JEKEK
(disassociated) #1 7 E X (undefined) . FFHIBY, HARE X; FHIWMEKDELE
(ALLOCATE)&}, N3€BE; =/ NULLIFY mE¥((Fortran 95 J§ NULL)EBIZERRK
(DEALLOCATE)&t, J}IE%EE. ASSOCIATED M HERMIEH B EXEK,

(5)815 4 B. ALLOCATE a1 iR BERshB R Mam, HEHEe 55
EOBRTEMERT HRAXE ., Eilt, ALLOCATE( p Yh—B R BirmasE, H
et p AL, R, B BARMAEERAEL, W p I EHE o AZEE, p=
4, HE RO N A YR 4, DEALLOCATE &R R BUH R X8, HEK
 ALLOCATE &8 sh& A A5 4L 70

(654t # ik, Fortran 90 B8 LhR R BHAERHHIM, EAREA L
WMo, fERFRprqtnd, pRMqRBESRES R AAS, n=5, FFUFKXLE
BH 14,

o I gl

Fortran 90 $§4M & AR —RTREN, MAR—FHAXHEEXR, HILAGE
BTG EIRE A, EN—REBA TR, BRITTLE LAEFHIMKERRE, AR
GIEZIR A R W, F M AR H BARTIRE.

7% I A 4T B AR, MRBUEREREAEK . W:

REAL, DIMENSION(100), POINTER = X E (375

REAL, DIMENSIONC(:), POINTER =X &

FEA A NG, M CEHMad.: TEASRHBLACRE. @
B 7-2 B R .

[ 7-2] feEtBAE T = AERF RN,
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PROGRAM LowerTriangular
IMPLICIT NONE

TYPE ROW
REAL, DIMENSION(:), POINTER :: R 7B B R B A
END TYPE
INTEGER, PARAMETER = N=4
TYPE (ROW), DIMENSION(N) o T VR IR A 8 Y Y B4
INTEGER 1
DOI=1,N
ALLOCATE (T(I} % R(1:1)) URET BB ER I
T(H % R(1:) =1 1T = REESTRE
END DO
DO I=1,N
PRINT*, T(1) % R(:D) LT =A%
END DO
DO 1=1,N
DEALLOCATE (T(I) % R) VEE R AE i R OT
END DO

END PROGRAM LowerTriangular

HGHER R,

1.000000

1.000000 1.000000

1.000000 1.000000  1.000000
1.000000 1.000000  1.000000  1.000000

B, AR AAREH R ANRAESE, FaERRMAEE, REANEN



BLHE E # - 101 -
B R A LB HIRSETEARE, RN ETE—FNEMHRIT.

=0 R R

Frt, FERECGER —TBEX/DMNEE, v 2 Fortran 90 T KGR [H{E
% ALLOCATABLE JB#, {HA15% POINTER B, Bk, 7l s e sz
ABHENRBAERE, W 7-3 P # Vector BREFTA.

[ 7-3] REANR EI{ENIEE S,

PROGRAM Sort
X E — K/ B R MO B R IR B
IMPLICIT NONE
INTEGER, DIMENSION(10) :: X = (/ 3,6,9,-1,56,4,6,0,0,8 /)
INTEGER, DIMENSION(:),POINTER :: P 1B SXE M5 E8E

P=>Vector( X ) e M R HiR
PRINTx, P
N [E) 5 B 2 Oy bR 04 BE M 25 f]
DEALLOCATE( P)
CONTAINS
FUNCTION Vector( A ) 1R B0R [RHE A48 ¥ 80

INTEGER, DIMENSION(:), POINTER :: Vector
INTEGER, DIMENSION(:) :: A VEER I R B B3

INTEGERL J, T

ALLOCATE( Vector{SIZE(A)) ) VAREEI&SRZME -
Vector = A 148 [} 7 AR B B £H 1) Wk (L
DO 1= 1, SIZE(A)-1
DO J = I+1, SIZE(A)
IF (Vector(l) > Vector(J}) THEN
T = Vector(])
Vector(J) = Vector(I}
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Vector{I)=T
END IF
END DO
END DO
END FUNCTION Vector
END PROGRAM Sort

Hoip, PRE Vector BIR IH (A ALE A RA B RIEILE R, S A BREE
KR — RS, R Vector JHEF A BUH IR P8 B .
FHHERRERPSHR RN SRR R EN, SRS, BEEHR
., WG RIS BN REE . WIRIR, @ B s i B irei9e
A, SkMEBERCN REEHE B B RTT
T RBOR B8, B S I RTB AR B, R Vector fERSMRFIREGE A,
W 5T£E I A AR R S AR O R

EOY 8B

EEMES AR FAEL: —ERESAFERRYE, LB0LEEH, ©F
UMREELE, —RESEARTREN, ZSLHEEH

TEAHTRFABELIE 7-3 SRR AR Vector, LIBRTRHHZH.
We 74, #7-5 M 7-6,

(5 7-4] EEHABREN, LEHHA.

PROGRAM Sort
IMPLICIT NONE
INTEGER, DIMENSION(10) :: X = (/ 3,6,9,-1,56,4,6,0,0,8 /)

CALL Vector( X )
PRINT*,X

CONTAINS
SUBROUTINE Vector( A }
INTEGER, DIMENSION(:),TARGET :: A

INTEGERL J, T
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DO I =1, SIZE(A)-1
DO J = I+1, SIZE(A)
IF (A(l) > A(J)) THEN
T =AW
A = A(l)
A()=T
END IF
END DO
END DO
END SUBROUTINE Vector
END PROGRAM Sort

Bl 7-4 MESAA BRI, LERWEHL. BTSRRI MeR, B
DHRAESENRTLRMELS L, BABRAMMFREREFH.
(51 7-5] HEBAEHTREE, LBHhEH.

PROGRAM Sort
IMPLICIT NONE
INTEGER,DIMENSION(10), TARGET :: X = (/ 3,6,9,-1,56,4,6,0,0,8 /)
INTEGER, DIMENSION(:), POINTER :: P

P=>X

CALL Vector( P )

PRINT*, P

(B%: FRFHIR Vector FH] 7-4)
END PROGRAM Sort

# 7-5 , BSEA BB, £&NHE. 18H P AEEBR X, BEENX
SEATEE, XE, 54 PENBE X W3 ARNE, TREATFREFHNE
X, ARGEAFGDER X Fin TARGET B, DERMERTE.

(B 7-6] =&, BEFRIEH

PROGRAM Sort
IMPLICIT NONE



* 104 ¢ Fortran 90/95 &5 2% #% /% igit

INTEGER,DIMENSION(10),TARGET :: X = (/ 3,6,9,-1,56,4,6,0,0,8 /)
INTEGER, DIMENSION(:), POINTER = P

P=>X
CALL Vector( P )
PRINT«, P

CONTAINS
SUBROUTINE Vector( A )
INTEGER, DIMENSION(:), POINTER :: A
INTEGER L, I, T
DO 1 =1, SIZE(A)-1
DO J = [+1, SIZE(A)
IF (A(D > A(J)) THEN
T = A{J)
A(D = A(D)
A(D=T
END IF
END DO
END DO
END SUBROUTINE Vector
END PROGRAM Sort

W 7-6 KIS . SR NIEH. AR, LB PREARE X, PRIBIFEX
FEXEE: MR, L& PEATFER, HEREMH A RELS BIR X HXEK, B
S:% . AT XBMER— 5.

Bl 7-4. 4] 7-5 FOHL 7-6 IR S A KIERBREA, HER BirsiEs B, &
FEF Vector fE MR HIREH, NFERHMBRRETEIHENR,

BHY RN

fast i — T RENAERRGAER. RAERESWRASTHERE, URE
%M, HRARAEEER, TEMRAFHEGNKE, TERISFHRIE
ok HIMARRGRES, PEEBIRENTR, FEFHTEARIMNIT
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BEBHMET .

AR, LRSS PR v RS r Bl = | s R A AR ER
BiEnt, LETBIHTER, HUBRUTUFRBTEFEMEZR, HATHEA . HERSE
BRAERT A BRI IATRLR

—. HREH

FIF Fortran 90 SR 4LSIE 4 KBRS ST TR, o LUSE U4 F08k (R IT ) 0038
BEEH, .
TYPE NODE
INTEGER val
TYPE(NODE),POINTER :: next
END TYPE |
MR EE, BERS AOKIERA L RERMERER AR, A%, ¥
EREE - RENKET(LN: EETROES . BE . RES), I THRER
B, BAITUBE - ERME—FR—2 S EER R RER,; SRl
4 RIS, MEER MR B — M e, BEHERE A, WERAH
EF, RIS HATIEGS SRS, I, RITREITRER,
FEEEEN |, WARERTE PR R NIRRT, FHEE
PG X BB R TR NEE LR MR AN TEET LIRS,
LR R, 703 (SRES SOMAERE O B B A S84 R BE, W 7-1 B,

head 12 25 36 '
2M-I-2m—[— A [a]
e EaER SHEER

7-1 BERNFRGHTER

A 7-1 iy RERt =15 A4, HFEE BTl 4ReS 533104 1200,
2 000 i 2 400, MWIAMES N 12, 25 70 36, HERLTE4 head 1§ M H S S £
AT 1200, BEAREHHRIEEE G HENEERT 2000, BN HARIEH
1 L5 o} 5 = ?%mﬁﬁﬁﬁﬁﬁﬁxbm}%#ﬁﬂﬁﬁﬁﬁi SRR

BEHFEA, HEHAE,

—. PEREARE
MR RARAE, REMRNUE, ERESOEA. M. BRRERK
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il
(—)RfERHAEERY
1 faiéielst
BERNELE BN

(DECE P45 pt, H¥LIE$ head I8 EH LS pls

head ——

1

A

A

(B E T — 2 p2, I ZG SEEDG — P2 S (AR T — 3 6
BIE %L ), MBI — LR pl, MHEMHS L p2;

head ———=

1

2t A

i

GVEELRQ), HPIRENSSEREE,

Bl R T IREH

FUNCTION link_create(head, len) 'head 5 /5185, len &R
TYPE(NODE),POINTER :: link_create, head,pl,p2

INTEGER

:: len,i

PRINT» "Bl R, MAHEHKE-—"

ALLOCATE( pl )
READ#,P1 % val
NULLIFY(pl % next)

IF (NOT. ASSOCIATED{(head)) THEN

head => pl
END IF

DO =1, len—1

THE B % A
Ml A2 A
NG RIRERET

LARHEMES A

PRINT*,"OlstsE s, WA T — A ff=="

ALLOCATE( p2 )
READx,P2 % val

NULLIFY(p2 % next)

TR R 485
I AGE A
VA R RS
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pl % next => p2 VA SRR BRI — T R
pl =>pl % next M pl fE MG — 5 S
END DO '
link_create => head PR BOR [P 3 35 £t

END FUNCTION

2, Fub ke
B NAERRIG IS HBEARBEELT), WHEEE.
THREEHEATREN.

SUBROUTINE link_print(head)

TYPE(NODE),POINTER :: head,p thead MEEFLFEE
p => head e p B MBS S
DO WHILE(ASSOCIATED(p)) HERL &K
PRINT=*, p % val
p => p % next 'EBRE, 1B T —T4x
END DO
END SUBROUTINE

(T)RBEREARBEA
BREABARENEEY.
(DI R AL R q(EN x). 0
ALLOCATE(q)
q% val=x
(O HIEA BBANENAR, 2hEHR . ERLBARERPETER)
HAZREDLL .
1)z R
HMELIEHEMBALG S, FEEHEHER. m.
head => q
NULLIFY(q % next)
DERLMHA
EHIBAG SR EERREES, BRI RABARS. I
q % next => head

head => ¢
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head

(2) n

ERPIA
SRR AL S q WTALE p, RIFHE AL S M3 5848 05 45 A A
JEHEEE &, FHERTESLS R E I AL A
q % next => p % next

p % next => q

t — _——

LR AEARREN:

FUNCTION link_ins(head, i, x)}
TYPE(NODE),POINTER :: link_ins,head,p,q
INTEGER X

ALLOCATE( q) PhiEAES A NE

q% val=x

IF(.NOT. ASSOCIATED(head)) THEN 175 FE R
head =>q
NULLIFY(q % next)
link_ins => head
RETURN
ENDIF

IF(i==1) THEN WEFRLIHAL S
g % next => head
head => q
link_ins => head

RETURN
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ENDIF

p => head

j=2

DO WHILE (j < i .AND. ASSOCIATED(pY) IFHREB i - 114K
p=>p % next
j=j+1

END DO

[F(.NOT. ASSOCIATED(p)) THEN 48 A B0 {32 B 75 #5 L 4
PRINT=*,"i out of range 1"
link_ins == head
RETURN

ELSE
q % next => p % next IERTIRALE S
p % next => g
link_ins => head

END IF

END FUNCTION

(Z)EAREG AN
HEREE AWBR B R L R MFE PG PR A
1. F& ke SR
HEET IS 5 q Em R LA, BILIESH head MHIB M F LG AHE RS,
Bk E, W
q => head
head => q % next
DEALLOCATE( q )

2)
head
q Iitl)
2. RPE M
PR B 4E SIRTIRES & p. BWERT RS q THEFPMBRE R, HATIRE R p
fOFE SR I TFR ARG M PR A L, B MIRA . 0
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q=>p % next
p % next => ¢ % next
DEALLOCATE( q )

(2)

P q (N

HERE MR A LB R R -

FUNCTION link del(head, i}
TYPE(NODE),POINTER :: link_del, head, p. q
INTEGER i, ]

IF(i == 1) THEN 1B R LA S
q => head
head => q % next
DEALLOCATE( q )
link_del => head
RETURN
END IF

p => head
j=2

IFRGBSRECMITESES p
DO WHILE(j <i .AND. ASSOCIATED(p)}
p=>p % next
i=i+
END DO

IF(.NOT. ASSOCIATED(p) .OR. .NOT. ASSOCIATED(p % next)} THEN
PRINT=,"i out of range "
RETURN

ELSE
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q => p % next R ER R P ok

p % next => q % next
DEALLOCATE( q )
tink_del => head
ENDIF
END FUNCTION

(Wm)R RN
B WAXERERASANBHENZ)ZE—REEM A, ERRERPR

Wi shkiath, MHIE AR QBE8E S
FERBHALRFRER:

SUBROUTINE link_free(head)
TYPE(NODE), POINTER :: head, p

DO WHILE( ASSOCIATED(head) ) V& — P
p => head
head => head % next 1HREFT R
DEALLOCATE(p) YRR S
END DO
END SUBROUTINE

FELPRRBS, WERBEES S ELTRIEFRE - TERD, LIFEHES
BENGHE. 577 3 LARRBENTERRF.
[F7-7] LB, BB NG

MODULE Link
IMPLICIT NONE

TYPE NODE IERME S E X

INTEGER val
TYPE(NODE),POINTER :: next

END TYPE
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CONTAINS
E R R B
FUNCTION link_create(head,len) thead 5 565 ¥F, len &5,
TYPE(NODE),POINTER :: link create,head,pl,p2
INTEGER :+ len,i

PRINTe,"QIEERE R, 4 AL & ="

ALLOCATE( p1) T BT 45 2
READ=* P1 % val AL SE
NULLIFY(pl % next) SRR E S

IF (NOT. ASSOCIATED(head)) THEN

head => pi Ipl BAFEL

END IF

DO i=1, len -1
PRINTs "Bl %, WHHWAT -8 S H~—"
ALLOCATE( p2) \HE F—TH A
READ*,P2 % val AL G
NULLIFY(p2 % next) 1B iE SR E NS
pl % next => p2 1p2 HEBAI— TR
pl => pl % next

END DO

link_create => head

END FUNCTION

TRER G SRA

FUNCTION link _ins(head, i, x)
TYPE(NODE),POINTER :: link_ins,head,p,q
INTEGER 1 1LX.)

ALLOCATE( q) VhiE A B RN

q % val=x
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IF(NOT. ASSOCIATED(head)) THEN !Z5§6%
head => q
NULLIFY(q % next)
link_ins => head
RETURN
END IF

IF(i==1) THEN HEALEE - HERNME
q % next => head
head => q
link ins => head
RETURN
END IF

p => head

j=2

DO WHILE (j < i .AND. ASSOCIATED(p))! 34, i1 M55 K
p => p % next
i=j+1

END DO

IE(.NOT. ASSOCIATED(p)) THEN ME A B B 7 B 5
PRINT=,"i out of range !" |
link_ins => head
RETURN

ELSE
q % next => p % next 125 s HRA
p % next => q
link_ins => head

END IF

END FUNCTION

MR A s B I B
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Fortran 90/95 BARBF g

FUNCTION link_del(head, 1)
TYPE(NODE),POINTER :: link_del, head, p, q
INTEGER 2, ]

IF(i == 1) THEN UM R Sk 45
q => head
head => g % next
DEALLOCATE( q)
link_del => head
RETURN
END IF

p => head
j=2

DO WHILE(j <i.AND. ASSOCIATED(p)) !F#8 i-1 P45

p=>p % next
j=j+l1
END DO

[F(NOT. ASSOCIATED(p) .OR. .NOT. &

ASSOCIATED(p % next)) THEN
PRINT=*,"i out of range !"

RETURN

ELSE
q => p % next
p % next => q % next
DEALLOCATE( q)
link_del => head

END IF

END FUNCTION

14 % 1 e L
SUBROUTINE link_print(head)
TYPE(NODE),POINTER :: head,p



¥ |5t + 115+

p => head
DO WHILE(ASSOCIATED(p)) 135 B L 75 B 3 R
PRINT=*, p % val
p =>p % next
END DO
END SUBROUTINE

1 R BRI
SUBROUTINE link_free(head)
TYPE(NODE), POINTER :: head, p

DO WHILE( ASSOCIATED(head) ) L& — AL
p == head
head => head % next ITE$T T %
DEALLOCATE( p )
END DO
END SUBROUTINE
END MODULE
PROGRAM Main
USE Link
IMPLICIT NONE
INTEGER - 5 pos,x,len, Ans =0
TYPE(NODE),POINTER :: head => NULL(!# %5 k&5 5, SIRIREHER

DO WHILE (Ans /= 5)
PRINT*, "1: GEREEE"
PRINT#, "2: {RAZSBIBEMN 1 IFE)"
PRINT*, "3: BIERESS(BIEMN 1 FFER)"
PRINT=*, "4: BiaEER"
PRINT*, "5: iR#"
WRITE (*, "('Enter option and press ENTER: )", &
ADVANCE = "NO")
READ=*, Ans
SELECT CASE (Ans)
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CASE (1)
TF( ASSOCIATED(head) ) THEN
PRINT+"CRMIEE SR, HORHEER"
CYCLE
END IF

PRINT+," 54 A i & 1 < ==>"
READx,len

head == link_create(head,len)
CALL link_print(head)

CASE (2)
PRINT+,"FH# AR AL S i B==>"
READ=,pos
PRINT=+," i A A B4 S {H==>"
READ=*,x

head => link_ins(head,pos,x)
CALL link_print(head)
CASE (3)
IF(.NOT.{ASSOCIATED(head))) CYCLE!ZS & 3%, Bkt
PRINT+,"iff 4 A BB 5 pi i B ==
READ=*,pos
head => link_del(head,pos}
CALL link_print(head)

CASE (4)
CALL link_free(head)
END SELECT
END DO
CALL link_free(head) 1A, BHEER
END PROGRAM

v 2k

O  Fortran 90 (93408, R AF 4 (POINTER)EMMT R, T LIEm AH HiF
(TARGET)BHE H X BAMFE AR EHEST Co+hies H, mANRMRL,
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ST A ERPE PR L R 3T B iR B R fE.

SIS R =>), BEIEHMBREE, SR RS AR5
JLBYP A . Fortran 90 385HA =#R&: KB (associated), JEILEK(disassociated)
ME5E L (undefined). FRYEFTR NULLIFY Bf84r, iz TEEBRE;
Foriran 95 i 4B24L T NULL B3, His&rwihfb ha=+54 . ASSOCIATED H#
Al — M eE R E X, RS AN BREE,

BT R RERER SRR, SHEERMEETHHESIEHE. Fortran 90
f#H ALLOCATE EHA MB35 A BRI S RAE, FBYREHEEEE
By X:B%; {8 DEALLOCATE iERIEBHAT.

Fortran 90 RIFIERBRBA B EeE, BALIFAHESRE £ FTRAEHHE
SERRNIEH A ERSETADKIEEEE, METRAELR. SAdm
BEHRANREXRBHRA, XEEESHAREOMEHERENER,
Fortran 90 B oG ¥R W {E R 664 ALLOCATABLE R, {HAi¥# POINTER &
Y., &I T4 T B, Fortran 90 AT LLE E4E & A/MOSAE .

Fortran 90 R 155HESH, HESAE SHEvEe, LETLUEHES, Tkl
RYEEELE; YRSHFRI RN, XS HRERIEH.

BT Fortran 90 {RELAIRAERRIMBH TR, TURRRLEHEE, HEBE
MM AEMERE, FAERMARFRREABIRENAA.
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EAE Y CHE R RIERE

BHl, FAEBATERITE D, midREgKEANRESAHEAMN
T fE 4P PE A 2T ¥ . Fortran 90 REBA T IF L BALE SHAE, SlANBER O3
Wb 26M  354H%, MICHERAgARMBTREEB TN, BB e Xt
R 2004 4F 5 B %A B Fortran 2003 FRHE, RE LIFmM MM RER(EEMT C++),
{B 3 ## Fortran 2003 FRMEGISIESBERATTRIE, Frll, RTH#HTRESTEH
BHE N SREA D ERE. —REHEFESRE CHAUS, X2 XREBMFE
THR. EEFERES, 2 TEF A Fortran 90 £ LR BL{LE FRHE, JH C+r
w xR AR, MRS RE M RAEE,

A ZE I R CHr X BRSSP H . ARl A Fortran 90 SR LA IR ALIE 5 WL,
Fe A, C++ 8] X R RO = E BN, BIEER . RMBITR£E.

B CHERER

R4 Fortran 90 FEMATHESTRUAME, BATETHRIASHEE, R
EEME—AATREAERR@E 8-1 FiR). BEFE/NRAFNAE AN HE

/ . employee ¥ \

charsname:
int Nos
static int EmpNo
emplyee();
~employee{);
void info();

\ virtual vz pay (} /

[ technican & \ / salesman 35 \
float hourlyRate; float CommRate;
float workHours flgat sales
technician (); salesman (};

\ void pay ()} J \ void pay ()

B 8-1 C++HERE
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WHHMEER, 8TEANUIHANNSEEGR, HARARZKE/PIT 100 T

B, #Em Y H SR 4%RN, ERGHLEANESFRANYAMS.
xR AR, RATATLIA C++l— P RAKER: BAK., EARAREM

MRIRE, Hb, BRAKKIESL, BERARKMBHALENREARREHTE,

BRI CH2E AN,

/fempioyee.h

ctass employee § /1R B KRR
protected:

char sname; 1124

int No; - A%

static int EmpNo;

el R % — ST

public:
employee({const char «pname); 113 PR R
~employee(); /1B ¥ eR K
void info(); HEREFREFEL
virtual void pay(); IMTEAHERN
e |
class technician:public employee { HBIAR N R IR
private:
float hourlyRate; EgNaE. ) b
float workHours; /1% A TAERT Y
public:
technician(const char «pname,float hours=0,float rate=100};
void pay(); /R i eR
¥
class salesman: public employee { I R
private;
float CommRate; IAEHERRBMSNE O
float sales; 124 B R

public:
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salesman{const char spname,float sale=0,float rate=0.04);

void pay();
¥

H . technician ) salesman K4kE T employee ZHEHE R F (name, No Hl
EmpNo) il if ¥ IR A (info. pay), FH7E employee 32h FH f8 SR (pay)HE T 4 —#%
b, s fTeff A, EEBRAKHAHEN:

/femployee.cpp
#include<iostream.h>
#include<string.h>

#include"employee.h"
int employee::EmpNo=1000; /1R TR IR 4RS8 1000

employee:.employee{const char xpname) {

name=new char{strlen(pname)+1]; /Eh S T AR A (]
strepy(name,pname);
No=EmpNo++; HR T8RS B R R K4S 1

void employee::info() {
cout<<"J@ Bl . "<<name<<"; S . "<<No<<endi;

void empioyee::pay() {} /PR Y BRI R

emp!::-}./ee: :~employee() {

delete name; R R M N AE

technician::technician(const char xpname,float hours,float rate):employee(pname){

hourlyRate=rate; /N2 100 T
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workHours=hours;

}

void technician::pay() {
float accumPay=hourlyRatesworkHours; ITERH, HAeiY

cout<<"BIHEPHE R AR, G/hifM4E . "<<hourlyRate<<"; T {EB % :

te<workHours <<"; A& H T ¥ . "<<accumPay<<endl;

¥

salesman::salesman(
const char «pname,float sal,float rate}:employee(pname){

CommnRate=rate; /R A L B 4%

sales=sal;

void salesman::pay() {
float accumPay=salessCommRate; HAF=-HEHEHRA

cout<<"IBIEH R . BT "<<CommRate<<"; HEH: "
<<sales <<"; & H TH. "<<accumPay<<endl;

}

ShERER T WA

#include<iostream.h>

#include"employee.h"

void main() {
technician t1("t1",1); salesman si("sl1",100); 1L fE Xt &

employee *emp[l={&t1,&s1}; /P B g ) EE 25 45 B
for(int i=0;i<2;i++) {
emp[i]—>info(); ML ERAE R R
emp{i] —>pay(); /BREBREBITNEZE
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AT LR . EXFENHSBFITE CH P, SRMETHES
REABWESHE, THHI BRI, B C+HARF, Fortran 90 BH 2 HL5KH
bk 7 A 1 7 A 28 25 B IR AT 3 S B .

%%  Fortran 90 Bl Jjik

7E Fortran 90 7, FE@BFHIRA2RE bk, BOLMIBH, A M
2= EEHEM,

— . B

it (module) & Fortran 90 FF RS ABFHIT, M hiE XBEEXR LB F KR
He AR T DLk B R e ISt B, RABLE R X R B A A ES . 0 LS
C++114 employee FAH X MY B Fortran 90 BB B i«

module employee_class

implicit none

type employee tE X employee F5HY
private t5k 45 7 public
character10 name 3¢
integer No A

end type employee

integer,save,private::EmpNo=1000 UARIIRBH—I S
contains
subroutine employee_(this,n) VFE XY T bR A

type(employee),intent(out)::this
character(#),intent(in)::n
this%mname=n

this%No=EmpNo
EmpNo=EmpNo+1

end subroutine employee_

subroutine emp_info(this) VR R ARG B R AR
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type(employee),intent(in}::this
print«,"J8 B : ",this%name,"; 5 : ".this%No
end subrouting emp_info

end module employee class

HA, private ¥ 07T AR ETEBRAFE N, AMiSREEBEIEM: intent
HETSSE8BE, fMEOEET IDL PBEME, 4 in, out # inout =
T EEE: save B M TF C++PH) static;  “»” BEFHTFEAHER, YHEHST
BRI TERE, STERFRENER, HREFELOHN; “%” RRAESY
IR R RERF, YT CHPE 7 BEM.

T Cr+ip, MARBHE—-ITSHEEHER SO RN this 58 . HFEX
— iR E, BINEGERFENE—-TBHE—H this ¥, o, CHEMHEN
ML I ACE R 2B T X XA (AL A (cpp); HTE Fortran 90 1, R4
(R RHREMBRETE B FEHRA(M0), FH RSN EFE T B

i

program employee_test

use employee_class S| A FBFRIT
implicit none

type(employee)::a,b IEBR T HEXEETER ab
call employee _(a,"empi™) 1S AR BT R a
call emp_info(a) VBRI a MEEFEER

call employee (b,"emp2") ;call emp_info(b)

end program

FERIE employee class ', JR4E2EH] type(employee). HIRHIE employee
emp_info FI5IE @M 3 public(BdR ), FrLSNERFES I AERE, TR g% HE
A1, 608 PR IR A 2 B AT VR RS B2 /S, Fortran 90 ¥ 3T RAE A HIE S %
{ER; i CHNSREL “XTR. R R B,

. gk

RATT LRI CHEAGH R, HREXRERRER K-~ DB . AT
BRBER “sA” HERBETXER “has A" , RTFAERNRIRERNBHFH
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modtle technician_class

use employee_class

implicit none

type technician
private
type(employee).:emp
real hourlyRate;
real workHours;

end type technician

subroutine technician_{this,name,hours,rate)

type(technician),intent{out) ::this

character(=),intent(in} iname
real,intent(in) ::hours
real,optional,intent(in) :rate

call employee_(this%emp,name)
this%workHours=hours
if(present(rate)) then
this%hourlyRate=rate
else
this%hourlyRate=100
end if

end subroutine technician_

subroutine tech_info(this)

type(technician),intent(in)::this
call emp_info{this%emp)

end subroutine tech_info

subroutine tech_pay(this)

1| AZREER
VE X technician 25 %!
femployee 3T i i

/it &
125 A TAES B

Vs B AR

1H] Bk 2 5
VB R AHIE

IBRBEAFEAE

I BiEA R HE

TR 2 H M B
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type(technician),intent(in): this
real pay
pay=this%hourlyRate * this%workHours
print+ "B IR AR AR . /PB4 "this%hourlyRate,
&"; TAEBFEL: * this%workHours,"; 2 H L% : " Pay
end subroutine tech_pay

end module technician_class

FERERRS, BERFTEERAEREWR technician M BREAFE G E
tech_info L. SEDFAAZ A RBNHNAE, KR TEE RS RIDH S,

EEH CH+R¥ERN ., %0 LIG N E4E{E; Fortran 90 I AT XS,
HBACE present A, T LLAEIR C++itE ERBF RS, BAEENEHIEREH M
RN,

261 T technician 28, salesman R4 A Y .

module salesman_class
use employee _class

implicit none

type salesman

private

type(employee):.emp

real CommRate; REHERSERBENE T
real sales; 12 A EE

end type salesman

contains
subroutine salesman_(this,name,sal,rate)
type(salesman),intent({out): this
character(»),intent(in)::name
real,intent(in)::sal

real,optional,intent(in)::rate

call employee_(this%emp,name)
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this%sales=sal
if(present(rate)) then
this%CommRate=rate
else
this%CommRate=0.04
end if

end subroutine salesman_

subroutine sale_info(this)
type(salesman},intent(in)::this
call emp_info(this%emp)

end subroutine sale_info

subroutine sale pay(this)
type(salesman),intent(in)::this
real pay
pay=this%CommRate * this%sales
print« "BHESHA . BB T "this%CommRate, &
" AN ".this%sales,"; & A T¥ . "Pay
end subroutine sale_pay

end module salesman_class

=, By EE

7r C++ip, EWPSEAMBITNESEE —MEFTOH . S EREPHER
8, WO UERELDPEESRESH N AE R FH, FEXBHIBEAASFEDN
RAEXMR, MEHHEAFMREXRERE, ATRRDRRH L ST ROLEHE
C++{CESFr R ).

7E Fortran 90 &, FRAT10T LIS — B S A HAT R BB HMERELUT
CH+Eg R, B E LRBMIRE RO ERERI R R RAFENEE
#afE, &4 "MRER , BARNFRESREMERBLY “EH5E” MR, BIE
M ENE, URBEARNTRAYS, WEFRNFAFAR. HaERnn
T
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moduie poly_employee_class BE X “ZEFER

use technician_class ; use salesman_class 13| A FRER

implicit nehe

13T A R R ) R
private::technician_,salesman _,assign technician, &

assign_salesman

type poly_employee
private
type(technician),pointer::pt; IR0 K16 5t
type(salesman),pointer::ps

end type poly_employee

interface new EOE, DERPE

module procedure technician_,salesman_
end interface
interface poly
module procedure assign_technician,assign_salesman

end interface

contains
DI technician K845 poly_employee
function assign_technician(pt) result(pps)
type(pely _employee).:pps
type(technician},target,intent(in)::pt
pps%pt=>pt e R(E
nullify(pps%ps) v A — T TFEREHESE

end function assign_technician

L salesman TR 4 poly_employee

function assign_salesman(ps) result{pps)}
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pps%ps=>ps
nullify(pps%pt)

end function assign_salesman

subroutine poly_info(this) EREAE L, Baxsh&a kil

type(poly_employee),intent(in)::this
if(associated(this%pt)) then

call tech_info(this%pt)
elseif(associated(this%ps)) then

call sale info(this%ps)
end if

end subroutine poly_info

subroutine poly_pay(this) VR A 8, #arshAaRALn

if{associated{this%pt)) then
call tech_pay(this%pt)
elseif(associated(this%ps)) then
calt sale_pay(this%ps)
end if
end subroutine poly_pay

end module poly_employee_class

HA, 25 new 1 poly 7 R AR FIRE A FE A&, HENRNSEER
AR, WA CHPEREERRMT XF., EREARY, HEANTRULE
BRI AERI 54, HBESB SRR MENSSHEFIEP, H associated PR

MR — M AR A B, ISR BE T L

B I Fortran 90 #7354t (pointer) L — X RBHE, FFAEFR X KK
M, HAEREMTF cr+hE3 M. Wik, BR¥ “BEE" WBIELTETE
., BATEQREEGE. Tl HERE EERAERFAR.

program poly_test
VR A AR B R
use poly_employee_class,info=>poly_info,pay=>poly_pay

implicit none
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1R B F AT &
type(technician),target::t1;type(salesman),target::si

type{poly employee)::emp e ‘AT R
VA £ X R

call new(tl, JONES',1.0);call new(s1,'SMITH',100.0)

emp=poly(t1) IR E T3
call info(emp);call pay{emp) 138 FH 1 o 2K

emp=poly{s1);call info(emp),call .pay(emp)
end program poly _test

C++AE XM RAEIR, MRS H WS RS R LB ; Fortran 90 8% 7

SV AT AN K, HRAEANES R AR, FE L RERBNAA private
FHAHSERR, BXSWREOTHESERANESHKFHRE, BABTLI—~2
el WTFFARERERR :

type(employee) :: a = employee("empl”,1000)

a]s 2

-~

FREHEY, 52420 LU Fortran 90 AL BRIE T FRAE: AR, Rk |
BOd, K%, 88 CHEENmANRFEE. EBEENR. ERlEt
e ANHe, FRE— EE5XK" , HERXMT CHERE,

Mgk ARRT, ATRISRE C++H A SR, BRI SIERFLRN—THIERS
R R AR, MEHFAAREHSHARLHERELE, ATAERTH
BRI,

i, B TFRMBIEHEN “FHE” BBEERAR. BF XX &
HEH, SHETRERE. B TEGRRE ‘258" fEHHR, 33
SAEUE, BRiEEANARMNZERARTRNFR.

Fortran 90 XF C-++7T ) 0 82 850 4 iU DL L, o 0 g 2 MU ST RIS E A A
A 4EdP R I T A BGR 1R, FF Xt Fortran 2003 i [ X RMBEIT T 7 HEH.
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FRE BRUEWMNEHRXHIRE

MO ESP, BONETHE I THESREHEFT L, MTAFLSXERA/
S M. TEX—FD, HEERITREB AL, aBESHRARES. B
N AT LA B SO R

% PRINT &%)

7EVEH® PRINT B/ A2 BT, JERE\ AN LB 9-1), ZBIH S
Fibonacci $(9]: ME=HFh, BT ARPHZM,
[89 9-1] % Fibonacei #%].

PROGRAM RabbitBreeding
IMPLICIT NONE
INTEGER Month
REAL Fn, Fn_1, Fn_2

! Format #% E

10 FORMAT{( 'Month', T12, 'Population’, T27, Ratio’ / &
5('-), T12, 10¢—), T27, 5(*) )

20 FORMAT( 13, TI12,F7.1, T27, F6.4 )

Fn 1=1
Fn 2=1
PRINT 10 bk

DO Month = 3, 12
Fn=Fn_1 +Fn_2
PRINT 20, Month, Fn, Fn / Fn_1 Vi Y R PIT R
Fn 2=Fn_I
Fn 1=Fn
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END DO
END PROGRAM

BREEITERA.

Month Population Ratio

3 2.0 2.0000

4 3.0 1.5000

5 5.0 1.6667

6 8.0 1.6000

7 13.0 1.6250

8 21.0 1.6154

9 34.0 1.6190

10 55.0 1.6176

11 89.0 1.6182

12 144.0 1.6180
A, B PRINT n 40# PRINT», X EHH n AFTIRE ~ 99999), FORMAT

EGIUE S s o i o E

7 FORMAT iBa A FHHEL, TIZHHEEBERE 120, MEENER
HIRME 12 P78, S ORI YT, HFFR-FT; ()RR -EEHIS
o

# 4 FORMAT &M A TRk FPic®, R bERERIR. 1 SBESEF,
13 ISREHIERE S 35 FASHSES, FI.1. F64 HMEBMUBEIA L 7
FFN 6 7, Wi/ANBUKEABIA | AR 4 i

PRINT EHENHTRBSEL, E—ELR.

PRINT fmt [,list]

Fmt 0] L2 T H] =fE X h i —Fp.

(DFORMAT # 3, #:diE5H4 55|l FORMAT #X81E. Fi.:

PRINT 10, X |

10 FORMAT{ 'The answer is: ', F6.2 }

Wb pg 10 MiEAFES, X LB AFRCFRE), FORMAT AEH.

QB HEBR,. URESEFEHER. .

PRINT=*, 'The answer is; ', X

CYFEFBRAERA., FHEHIHRAE. Fim.
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PRINT "( 'The answer is: ', F6.2 }", X
List A5 R, HPrmaLig®ad, &L, TEERL DOBFARIE

40 . variable = exprl, expr2 [,expr3]).

B BAGET

i) 9-1 i) F7.1 iR R AT (R AR m AT, THE T8 AR ARSI,
B, SBAFRE T HHE LA i 8O W0 (5 SO0 i B BOC P T
FRFE, EUH A& B R A R TR O LS R R, S =
RABWAT: BORMBA . P07 METAEN BT

— . BT

ETFTEHATXP, FHBw. m, dHe AREBRFHE, b REFH. BUHZE
HEERE, HETUESER. BIRGEF S DR, 8. 2. 2EHEN
FHF S FRABH-

(— )

BE SR 1 RBA, H—RE0 w, 4P wllE TR, SEirTm
e GE—7) .

B—RERA Iwm, FIEE m ERFOREER SR G, FAE m b, A
H o, Filn: 7£16.3 WMBFA T, ~99 #HH 4 bb-059.

iR ABERFH SR RE, a9iER By, Ow M Zw WIBRF. BN

READ '(B4Y, 1
R 1111 FEa T H % 15,

7E Bw. Ow I Zw BT, FEFE LURER /DML m.

(=)L

SMRBAEIEF, E. G, ENFES,

1. F%8%

F(Fixed point)ZR B FF AT 0 Fw.d, w 2R 5 A% H 358 (1R S AU EUR T,
d B/NEE SRS, Biin. 75 FR.2 RIBAFT, -12.345 Hii b bb-12.35, /MK
EME _MGESHEA

WA, EFFRAS/EE, dEAR, FIh: EFB2HREMNT, 1.2345 {1
Wik 1.2345; 75 FO.1 REA T, 12.345E-2 BN 0.12345,

AR, EFEEERNES/ IS, BAD d /MRS Flln. 1 F1.2 %
AT, -12345 #ik AH-123.45,
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2. EHBHBF

E %715 Ew.d #1 Ew.dEe, FMEAWEMAMALNS F REBAFHE.

AT, Ew.d A9 wHLE THRHETKERE, SEROE SRS, AR
4 FIEEER D d PR ADEEL AR R AR THENT 1. 0. 7 E10.4 R
BT, 1.234E+23 # 5 30 0.1234E+24,

Ew.dEe 41/ ¢ [RE THBEE 08, AL ER 0. K. 7€ E11.4E3 4
BT, 1.234E+23 ik 0.1234E+024,

3. GHHF

G RBIFEEE Gw.d 7l Gw.dEe, B F I EREAN—MER . £#EFEXERE
BRI, GREFTTHFE, ERIBEEEHKD, HEBREKR F R8BS E
R

4. EN %8 #

EN(engineering)4i BT REFR B0 3 HfE%, EHXRTHET 1 BT 1000,
HibymM s £ EEaaE. Flin. 7 EN10.2 BB F, 217 1% 2.17E+00;
2.17E-2 i 3 21.70E- 03; 2.17E+5 i 217.00E+03,

5. ES %44

ES(scientificR BB ETHEFATRES T 1 B/hTF 10, Blin: 7 ES10.2 REF
F, 0217 8k 2.17E-01; 21.7 % H2h 2.17E+01,

(=)EH

B¥h MR R, Rt ERETE LR RBT(F. E. EN 3 ES)H
i, yﬁﬂmﬁ‘ﬂﬂuﬁm?rﬁﬂ@;ﬁﬁﬁﬁ EiiZ Bt TS EREET R,

ihicd: {4

L kB BmMAma, H—RER0 Ly, ihet, TEH F H3ES w3, BEYN
¥, AR, TURMAXERDEHN T F, 10T L% A TRUE.B.FALSE., & w
gl

(R)FH

FIIHRBFEE AR Aw,

£ A RBET, ELERESTBDTEHEMOFFNE, WEEREFITE. 5
HEAESHBETENF); HBLEFFIEATHENGFR T, WAERGRS
RA B B 15T 8, BATAM - .

CHARACTER#7 :: C1 ='SMITH’, C2 = 'JOHN SMITH’
114y 9 SMITHbD 1 JOHN SM,

7e Aw BT, Sent, 20K v A FRAERL, FRIFENERESR. F

.
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CHARACTER#5 ;: C ="ABCDE'
TEAIBRBRET., WiLR ABC; £ A6 HH#H T T, ¥R bABCDE,

Aw SRR ARUNE S5, B len REFRFEFEENEE, GRw<
len, BANE w i FFHIEA, HHERE len-wAHEH. Hin: £ ASRBHFTF.
FRFHER Cik A ABCDE, LFR{EXN ‘ABCbL’ ;

{BINE w > len, & w M EFH(EBHFANTBEL D len SIFRFHFIEA
#4n. #iA ABCDEF, 7£ A6 Zm#8#& T, C M{E% ‘BCDEF’ .

EFEER. R, L8R, SRMZERENERL, BREXF.

T, T SmEN

] L A R B il A FORMAT iBR) 4t . #lan.

PRINT 10

10 FORMAT( 'Fortran 90 is the language for me" )

X BIFAE 8 — T i et Y H(Hollerith) SRER AT . 8 AT R0, ¥ oH 5T E T
FRREA. Fm:

PRINT 10

10 FORMAT( 24HWe must count carefully! )
Mg n ARRHFHBRFZFIE

MR H REMT, FHME 0 WRELF R T, SHABRF&FRR.

=, BB

EH BT LUEREMSEY, FH—H, EHANKLIE TS, TH
A TR ER, TR AR REA.

(—) T HRRARIESRH

7E BN(blanks null)# BZ(blanks zero)RBH T, W AR THNKRTIEE AL
o, BafAsa., .

INTEGER 11,12

READ (BN, 13, BZ, I3)" ,I1,12

EWIAERHE 1b31b3, 11 #1112 g9{E 4518 13 F1 103,

H R BT ERMIESH Y. SP(sign print)ii i £S5, SS(sign suppress)
ESEFESAE, SIKERERE. MW

INTEGER :: 1=99

PRINT '(SP, I3, §S, 13, S, I3),L,1,1

THEE =k, HER H+H99b99699,
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()t BIEF
WARE T kP G LA FE E. F, EN. ESH G BT TTHMAMA, K WEHX

B, SRS BT AR SE B s /N 10Y . Bl 7EQ2P, P30T, 1.0 #kiEHR
0.01.
B F kP 3t E. F MG i A7 F e Ry - 8w, E FREMN T, kP

BB K10 it F ESREST, kPRSP E. BEY K10 HSH.

(=) FRAL

BRI REAF T 235 Tn., TRn # TLn, Tn ZEH 9-1 PR BT, EWEHERN
BEE n %) TRaEE OB R RSN LR ERAES n 5l; T g HR A HET
(B A n FIEBEBIIEH—F).

AR, BRI AR E TAKEERRE, flW: E£30,2X 108XT,
Hi ATFIFER 1234 B REE 14,

W, MRS TUARERENOPEE. W EA3, TL2, B#EAT, B
911 #1999 f b 9999,

(m)yBE—IT

MENMBAES 9-1 Pl BT, EMERAEFRFNBDT. ST LHE
S, FOTHEENRMRIR, #in. SRR ES R 3,

(R)EESREH

BnHERAERG ST, BSORBAEFEEWMER. Hm.

INTEGER :: X(3)=(/10,20,30/), N=2, I

PRINT 10, (X(I), I =1,N)

10 FORMAT('X1=",12:'X2=",12:'X3=",12)

XE, RIEN=1,2,3, 43T e

X1=10

X1=10 X2=20

X1=10 X2=20 X3=30

EE P RERBEGEEEES, YN=15, HEit:

X1=10 X2=

VRETES

MERTE AR S B E -, BEEETOITHRER ., —TERKRETL
MEAES RN —HRBT, EUHREMNR. 0.

3(2F6.2, 2(12, 313))

A RS 2 LR BT %O/ T VO A8 )8, sEFF e — A F01T, MR B

ENEMBEEAN VO M E., flm, FTH{CEE L 100 B TE, &7 20 T
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PRINT 10, (X(I), I = 1, 100)
10 FORMAT{ 2013 )

FAE, AN, SYRRMERER, HFLTA—FWT. FHin.
READ 10,1, ]

10 FORMAT(I1)

kA AT R

12

34

1#6 J AlHEiEo 1 H3,

=1 READ &)

#MF PRINT iE&], READ i RIMIERER A

READ fmt [,list] -

He, fmt HEAHRES . ESRFHSE,; list AWAFIE.

TE M AR SR AREN R, FoSHBER, ERXHREEA, 7R
BREEMuBR L, HTREXMHEBNELE, Fortran 90 Ut T F KA READ
HA

READ([UNIT=]u,[FMT=]fmt[,IOSTAT=ios)[,ERR=errorlabel}[,END=endlabel})
{list]

Forb, #I0E o F R HUE fme BO0BEN, Hth 2 nl 38T,

XML VOGRA/S g% . IFTENNL . 40, BiEWEh4E%, Hid4F
BEERFAEERE, WU OREETRE, AN GLRERE, M ARE VO
& TR ARIF A P B ERE VO RE). VO BE#EEA —T5ZXEkE
ATEE, HEREY 1~99, iR READ AR RICAER LI =ZFHEA: BEER
B BSERMES A RSB TRAR XN REE.

4 SR ] I o Y TOSTAT BEAUE , os RBEIEE . READ IFHHATRE ., K
BHGATER . XERBORFHEA, jos IKBREEY R EE Ko fERET R 45):
Wegthint i e | jos NIEEER 0. B IOSTAT &%, ATUMHIEBTFREERFE
ALk .

Uy WRITE i£4)

WRITE iBEa) 0 — MR
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WRITE ([UNIT=]u, [FMT=]fmt [,JOSTAT=ios]
i{,ERR=errorlabel]) [list]
MRS ERHAE S READ &4 HAER
EH—BAE: BHRETUEEFNTHEEE. YTFETER L KREER
FHTEMPL LR, R TERERITEORNE .. SR EO8IE, oTLUEEE 5B TEHL
A MURR)FF AR MTFHARBEHAR.

CHARACTER OutputDevices3

PRINT+, '"Where do you want the output ("prn" or "con")?
READ=*, OutPutDevice

OPEN({ 1, FILE = QutputDevice ) -

WRITE( 1, # } 'Output on designated device’

Prn # con 5B % PC FTERHL A1 3.

BRT WESF

7= -7 READ #1 WRITE 4%, VO #&TURARC-—FFER.
T LM 3 S P B, AT M A ERE., #%, ARXERTERS
BT B R, Fan. FTHHBBANTEXHEREE, SFFPHHRREFE:

- INTEGER NYEAR
CHARACTER (30) STRING
STRING = "1984"

READ{ STRING, 10 ) NYEAR
10 FORMAT(14)

T ARG B i P ER SRS U, BT RO TR

CHARACTER(50) CAPTION

INTEGER :: YEAR = 1984

WRITE( CAPTION, 10} YEAR

10 FORMATY 'Sales figures for the financial year: ', 14 )
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EAT SRS

SRERSCOETT LS SRR A B E R A L, DI EN SRR E M.
BB ST 43 S IS 5 [ 342 (S0 AR SO VR BB 1 ) SO (BE LS 1), B8 ) R
KON TR RS KA, WrTip M ERER. XFEPHE 1T
RARRN, e LU A

— . WLRE e 3

WGP U I S04 BB S TR BRI, AN BB B SO R, A E iR
PERT A H B RAT. AL, SRR U i) SRR H i B A R T IR SO R TR, 54,
R il T 4 8 450 o T B 5 1 10 S b (0 R RO o (BB R ST A2 ASCIT 3CAR 3O
. LA S R A R AT AR .

{§] 9-2 4% BB fife) B 3 — M R 1] 304 . SEM R ERE 1T, BEAER
(4TS5 B o S HE(SCRATCH)YH, MHBR R SO B B G B8, R I It SO b 9 3K
% o] T

[F] 9-2] IGUF ifs (8] SC R4k .

PROGRAM ExternalFile
IMPLICIT NONE
CHARACTER(80) Name, FileName, Ans
INTEGER :: 10 =0

WRITE( #, '(A), ADVANCE = 'NO' ) "Name of file to be updated: "
READ«*, FileName

OPEN( 1, FILE = FileName )
OPEN( 2, STATUS = 'SCRATCH" )

DO WHILE (0 == 0) ' A FILAC TR
READ( 1, », 10STAT = 10 ) Name
IF (10 == 0) THEN
PRINT '(A)', Name
WRITE( , '(A), ADVANCE ='NO' ) "Delete (Y/N)? "
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READ=, Ans
IF (Ans /="Y' .AND. Ans /="'y"}) WRITE( 2, '(A)' } Name
END IF
END DO
REWIND( 2) 1 7 3 43k
CLOSE( 1, STATUS ='DELETE') V3% B 3L {5 A9 TR ) IR R S B0
OPEN( 1, FILE = FileName ) T H = i

10=0
DO WHILE (10 == 0)
READ( 2, », [OSTAT = 10 ) Name
IF (I0 == 0) WRITE( 1, (A} ) Name
END DO

CLOSE( 1)
CLOSE( 2) VIkE B S R

END PROGRAM

B S R BRI, B AEFTFF(OPEN)M:, B X 5BEFZHEY
##., OPEN EMK—RIERX N

OPEN( [UNIT = ]u, speclist )

Uiy u HBATLS, BRUOAHEHAEZSHUNITS), RoSLAHRET L.
speclist AN M EFI X, KAk LRER:

(FILE B3504854, B4 FILE ¥4 K, MR EE STATUS %, HHME
4 SCRATCH. .

(2)STATUS 2¥ &M E N SCRATCH, — Al SCHgi I, 230 el
FreEsant, IGat CEEBEEIE % ; HMEN NEW, FRER L XA &0EN
OLD, F& THSHMEIE; HMEH REPLACE, CHFRIFER QI 0, S0
AR N B8,

(3)ACCESS Z¥HLE T X B, WF X Fik4d y SEQUENTIAL.

(4)FORM S E T R A8, W 4R4E 2 FORMATTED.

(S)POSITION S8t & 3547 B, #FHE N APPEND. ¥ B #aEm

LR
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B, CLOSEE&M OPEN B EEMH, B0 SRFMIriEsE. -8
EAH:

CLOSE( FUNIT = Ju [, STATUS = st] )
Hoohu fCRE XA L IERA TS STATUS 7 36 5% 7] LI ML £ % KEEP 3 DELETE,
¥4 % KEEP, BIEME X MBS, &M E R DELETE, XN X+
FISAR BB . &0 RhiEat 3, W STATUS HfERE DELETE(#:E). HEFIE
WHEEEN, AEREHNATT CLOSE ), MATITHMXHERE s,

R ad, IS ERKFE I, REWIND 8708 3454 2 6 8l 4w
Fid, HEREXN:

REWIND u

BACKSPACE i5ADH SCIFIREFE MBI AT a0 3k, HEAER M.

BACKSPACE u

WE R BH — M EREFID. TENRE AL AshiB g Risid, B aif
H P B8 s mARic

ENDFILE u

Bim# %] ; 7€ OPEN i5H) 1 speclist ', ol %55 % FORM KR {H4 formatted,
BP IR R A2k A B . ElF XAl REERE, TEATLARMY
HIERES . W, K% 2147483647 7E 32 A7 FTN9O 44t T, AT S 4 1
F¥,; MARIERE S 10PN EHEIERRZERETER 10 M5

] 9-3 M — A BAL TR FTXE RS HF, REBFMXFFIER.

(1 9-3] TR 2P ] SO A

PROGRAM Unformat
IMPLICIT NONE
INTEGER 1
INTEGER, DIMENSION(10) : A=(/(1,I=1,100/),B

OPEN( 1, FILE = 'TEST', FORM = "UNFORMATTED" )
WRITE (1) A

REWIND (1) NEHT, XFEEEEM DIk

READ (1) B
PRINT», B
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CLOSE (1)
END PROGRAM

—. HEUIRSCTF

EEBEERIDFRE SO, TUFERER . XEREN—TRET. B
iR R TR R H), BEREFICREKERS KN . 7 OPEN i8]
B, RECL 2¥MEICRFKE,; EiEBEE D, oI H INQUIRE EA]EIZFRKE,

FEB 9-4 h, M EIERANZFE RS, BAXFPER

[ 9-4] FLEEIAT) TR 1E.

PROGRAM DirectAccess
IMPLICIT NONE
CHARACTER {(20) NAME
INTEGER 1,LLEN

INQUIRE (ICLENGTH = LEN) NAME W EID R E
OPEN( |, FILE ='LIST', STATUS = 'REPLACE', ACCESS = 'DIRECT',
& RECL = LEN)

DOI=1,3

READ=», NAME

WRITE (1, REC = [) NAME XA E R
END DO

NAME ='JOKER’

WRITE (1, REC = 4) NAME e hnfr
DOI=1,4
READ( 1, REC =1) NAME A SE R SR
PRINT*, NAME
END DO
CLOSE (1)

END PROGRAM
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B8 EAYE . (£ EEHE L8 READ #1 WRITE i&4al+, &4 MITER
.:;k "T(REC)

BT PRITIEES

# %, READ F1 WRITE B # B R M — - #F 47 FF 4R 1A . Fortran 90 $2 4
I non-advancing VO, RIFHITRBATIRT, HFRKEY ot X HBH RS ETT
M

RBATHNEEAIE .

WRITE (*, (A}, ADVANCE = '"NO") 'Enter a number: '

HATES ., EARIEEFEAE Enteranumber:’ ZJ5, MARETITHITL.

AT HIEE A A B A] LR SRR PR, ST AR SO R R A B
B 9-5 MEEAEA L, SRR M RRIT A4 XTI

(B 9-5] ARITIEFETHER.

PROGRAM NON_ADVANCE

IMPLICIT NONE
CHARACTER ch+l name*20

INTEGER :: 10 =0, Num =(

WRITE (#, '(A), ADVANCE = 'NO') 'Input file name: '
READ=*, name '

OPEN( 1, FILE = name )

DO WHILE (10 /= ~1)
READ (1, (A1), IOSTAT = 10, ADVANCE = 'NO") ch
IF (IO == 0) Num = Num +

END DO

PRINT*, Num
CLLOSE (1)
END PROGRAM
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£ FTNOO 448 T . 2SS ET AN, T0STAT Z8MEN 0; FHETEX

HERt, EA-1; BEEFEN., X2,

SN

XA DL EW ISR S8 FORMAT Eh . BS)ERRNE B EER/)
MER B EHN

PRINT &) H Al 8% 1 B %, WRITE i858 0] LUK & b 2 ) B R 3E L $TED
PLEL O, READ Eaj LIS, ST AR . ERER. X84% 1O
WEET, THURALS . ESHEHE V0 BEAFERERENTBILM).
WA L mBH AT ER, HERATERERENT. FRHBARBETNE
HRE T, |

OPEN i) B 8 S @By BRFES X2 Mg, CLOSE & A W&,
AT T ERTFFAESHFZRAMER,

A1 ST 2 S BT U ] SO R B U B SCHF (BRI SO, BRI XA A H IR
H BRI, |

B A HRIERERERAN, STAERRESRY, MRFXHENESMR
ML R RGEEST, TTRGEIEAT, RN EHRAMNT. FIR&MFLEEEal
LA S W ST &R -

REAL O S BUE SR B XA M (i), BiTUARSRE, MNEHLCHFR
EE#HTEGRES)HT, ATLURMEFT, LR EREMNIT. BHILCHaE
YESZ MR SCHFER R,

| Fortran 90 $#£{#{) non—advancing 'O, 7 LT AfTrIiES .
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#®12= Fortran 5 C/IC++HIiR & %RiF

IR 32 {7 Windows BT, B % T Compaq Visual Fortran 6.x(Z 3884 i% #
Developer Studio Fif]), X &% T Microsoft Visual C++ 6.0, BB APTE HLZE o] ]
1V FF & P B (Microsoft Visual Studio 6.0). EZHE T, FILUIHREIRAE T Fortran 5
C/C++IIE BB IF . SiER, AR AARRNRERETRE: BERFHEHT
74 B A 1R) B A R 8 S0 (OB 3 JE — 1~ AT PR AT SUMH(EXE 88 DLL), iX B ¥ R 3 I
MEERGHEFHEAN, MNEFEFRERME, hT Fortran 5 C/CHHEMERE
B, BEmBas. SRERSFEAEEHMNGERE AN E)ARME, &
FRAMBHRER, SAFen—BUtEhiBmaEANEHAAE.,

Fortran 5 C/CHRBHIFRIES , B —MEFTHTRCRRTE BT, X5
—FIEERENAR(TRFIRAEMSER)E AR, C/CHFIE v 5 W
Fortran 90 B H; B2, C/C+mREBUHE T H A Fortran 90 £idh, #E R ARt H
fib s T .

H—V  FHYSERbMA

Fortran i A1 18 H £4 & A 48 295 (Default) ,C #95€ 1 STDCALL #) 5 £ Visual
Fortran 6.x ZWi¥ %% r, #Eal ATTRIBUTES LEFRMEFHAEHENBYE. fEH
Fis Ao B FREIEE S #1E . C. STDCALL, REFERENCE fll VARYING B fE
T2 5 A VALUE Bl REFERENCE B, X B ik g | P w4 .
S % T MRS T3k 10-1,

T E M A T Fortran &5 C/CH+IE £ LA Hh R,

— . MERREHR

Fortran 5 C/C++B GG FIRRRIAT, @ AT, G . HRSHEA
Wbk, ST B SEMEIEAE . HER, FBRSHENLERS, ki, #l
BERAGEE, BMEHROSHE L.

fE C MR FOLE 10-D), 4 BATH B B R G R B8, M iIEHEF(Caller)
R | P EEARME . XHEAEARENERABHEA-%, Neg-HHR
b ERBE 1 AT FRHEAR B 10D TE B H 29 E M STDCALL #4552 F, thii B A B8 (Callee)



#£+3¥& Fortran 5 C/C++R)iR S #F

r 145,

R vERR, BHERARNBERESREAARS, RRHA-K,

Visual Fortran 6.x @AM EH X Rt RAE

F# 10-1
C STDCALL
t D ¥ ’
Defaul ¢ STDCALL | ¢ EFERENCE | REFERENCE
Stack Cleanup Callee Caller Callee Caller Callee
Procedure Tr?;?:e d _hame@n _hame _name@n _name _name(@n
Naming Al All All Al All
Case of Name
uppercase | lowercase | lowercase lowercase lowetcase
Scalar Reference Value Value Reference Reference
Scalar Value Value Value Value Value
fvalue]
Scalar
Reference | Reference | Reference Reference Reference
Argument [reference]
Passing Array Reference | Reference j Reference Reference Reference
Array Error Error Error Error Error
[value]
Array '
Reference | Reference | Reference Reference Reference
[reference}

B EhHEeSN AR T R HEE HEEE 2 (Scatad) F T B (Array).

ERNE CHE FRBARFER MR, AAEFAERA2LSREEE, &
ELZY, BREEROTAMBEERUE C AETALIEZRITERENS
¥, V%S, £ C AEZNNEINBARITE VARYING &, LUE Fortran
FREERICAESKANK, MM, EA Fortran BFEPHA CH+ef(HBE AT
H _cdecl), REESHRAUBRTESE, TN Fortran BFF PR A RO,

INTERFACE
REAL FUNCTION Func(X, A, B, C)

'DEC$ ATTRIBUTES C,VARYING

:: Func

IDEC$ ATTRIBUTES ALIAS:' Func':: Func

REAL :: X, A,B,C
END FUNCTION

END INTERFACE

X B B C++503B R B (.cpp SLHEA

extern "C"
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float Func(float X, float A=0.0,float B=0.0.float C=0.0)

{
float f;
f=AxX*X +BxX + C;
return f;

}

PR =2 RS0 Fortran FBIFH, i REM T M AL 0] k25
PRINT%, Func(2.0, 1.0)
7£ Visual C++ 6.0 T, FI AR Z B S8R AEA __cdecl(B# )M __stdeall,
‘E115 Fortran FIITAL X R ¥ F 3 10-2,

#* 10-2 Fortran 5 C/C++ERKBHAE
Fortran C/C++
S N E __stdcall
C _cdecl
STDCALL __stdcall
—. BilfEin4

EHmFA RN B CH(OBIYR, Bem/ER ., Stk SRS IRMFRA
THENNGFAR, EBIEFERASEAREE—N, HHETEFRTHIERE. H
F CEFENEFNKPBEARNSER), Fortran RITLIK A, C++ 3L Hh T
EREMN, SREFLNBEFFASTEENEMAE 10-). XHaa Bistn TR
BN, BAWAYIE.

sk g M, WA Fortran 5§ C/C++IIT B ARE, B4 BArAH AR5
B, MARSKEALE, EAEHAFHRER. & 103300 T ARKEA
#5527 E Y Fortran, C/CHHPRFIFEA .

c++?'<ﬁnﬂfjfﬁ“ﬁﬁ{&¥ﬁﬂﬁ?xeﬂ’]%f}ﬁ MERH AR, M C++5 C a8 A TEH
], BEMEM, HIERRPHEM C#IERDTi(extern "C"), 0.

extern "C" {int Sum_Up( int a, intb, intc); }

e g BARAIR 4 R Sum_Up, WAIAZERIRT C/CH+IERE HE__cdecls
IR 10-3, Hhi# Fortran & C/CHHITIBR&GEA KRS, NEAXNEREGZ
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+* 10-3 Fortran 5 C/IC++I& R E

Language Attributes Name Translated Case of Name
Fortran defauit _name(@n All uppercase
Fortran ¢DEC$ ATTRIBUTES C _hame All lowercase
Fortran cDEC$ ATTRIBUTES STDCALL _namefgn All lowercase

C __cdecl (defauit) _name Mixed case

C __stdcall _name(@n Mixed case

C+t Defaalt _name{@@decoration Mixed case

#: %P cDECSH ¢ HEIEMATREM C, EHABATREL o HFSHIIRF SR,

(—)XE
B0 Fortran RSB AE, HEGARABRELE —HFEBAIKE, WAk
C/C++HMF F__stdcall 2958, A KEG &SRR, Bl
Fortran:
REAL FUNCTION FFARCTAN( Angle)
'IDEC$ ATTRIBUTES VALUE :: Angle
REAL( 4 ) . :: Angle
RIS Angle EAMEBME, HHS C/CHAIEZRTRME . EXHIFL
T, FPH#HRFES R FFARCTAN@Y, BT 4 HESH Angle FT AT E.
R NELT, KRG 44FN, RR4FTHMER 4 F9, IUEE
LRI 8 AFEY; SIS E M TR RIS, WibhkamE—-ERA 4 FH

R B AIMERT

C(.c XX1F):

extern float _ stdcall FFARCTAN( float angle );
C++(.cpp XFF):

extern "C" { float __stdcall FFARCTAN( float angle ); }
(ZYhE .

240 Fortran 2 C #1E8K STDCALL 5, HHRAMEARE S g RINE,
B ATE C/CH R FIEAE 29 5(__cdec)al__stdcall 492, HA/NEdr &SRR E. #40:

Fortran:
REAL FUNCTION FFARCTAN( Angle)
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IDEC$ ATTRIBUTES C  :: FFARCTAN
REAL( 4) . Angle

EXFHFR T, P4 E A% A ffarctan.

C.c L)
extern float ffarctan ( float angle ):
C++{.cpp X 1)
extern "C" { float ffarctan ( float angle ); }
(ZYRNERSE
B C/CHE MR RB B R/ NTFIREGTEA, 7 Fortran P& BRFr—REAE
MR ALIAS Bk E ™ EH BisHEA . H.
Fortran:

REAL FUNCTION FFARCTAN( Angle)

IDECS ATTRIBUTES C , ALIAS: ' FfArctan':: FFARCTAN

REAL( 4) » Angle
EXERT, =i BiRE$E5 R FfArctan,
C(.c XAF):
extern float FfArctan ( float angle });
C++(.cpp 3C1F):
extern "C" { float FfArctan ( float angle ); }

=, SHtE

BEHBETHBHERAERTINAT: SEUERT A MBIEARBKIRT 5.

(—YBHkiRAR
SREREFMITR, EERASIHER. IEELEENE, FHEEESR

WiHbl . Fortran 2853 A XMAETRAEAZE, WE 10-1. SELHEDefaul) T,
Fortran LA | FI A S A 5% BWEAH C & STDCALL #9E iR SR(RNA4
SEOFREER, HHESBIBRIRGIRER. FEHASEZNETURESHHA
4 VALUE #1 REFERENCE {43 J8 14 8 250 Bl LHE RS A 7 U158, 32
2 X B BRI B, BB REEMGIATREE, FELRERERR
R L. 7EIRS SR, R# VALUE #1 REFERENCE J& 4 Bt Ml € 2 3 1)

e R, MARKE FEMAYENRE. B,

SUBROUTINE TESTPROC( VALPARM, REFPARM }
IDECS$ ATTRIBUTES VALUE :: VALPARM
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'DEC$ ATTRIBUTES REFERENCE :: REFPARM
INTEGER VALPARM
INTEGER REFPARM

END SUBROUTINE

KZE VALPARM ML B {Z#, REFPARM HN5[HIfFid,

£ C/IC++, WREEBBCRBUELE, WASBCRRGIA&E. RET Fortran
MR, CICHMBERAAERERSRMERETR. FESHCEERMGIAER, EC
P HAER TR EH 25T Crop, TR HR S 2SI M2 B4, 5 L3 Fortran
F ISR A CrCHeR B RIS B R

C(.c L)

extern void __ stdcall TESTPROC( int ValParm, int* RefParm );

C++(.cpp X1F):

extern "C” { void __ stdcall TESTPROC( int ValParm, int& RefParm ); }

(Z )RR 2Ry XY R

BIfEEM A T HFES HERAE, AT HERIERTTK, BENEXIA
AN, BERBMALKBEI. Fortran 1 C/C++ HPIBRBAE L ——Xh,
ERBETE R ARWBERAMERNE, EEERRAXTEXR, PIFIET N
AR SCRIFITR 10-4,

#* 10-4 Fortran 55 C/C++3 B RO 4R 25
Fortrait C/C++
INTEGER(2) short
INTEGER(4} int,long
REAL(4) float
REAL(B) double

84 Fortran 55 C/IC++iEA4E

T % H— Fortran 45 C/C++HRERFMMBIH . ZXHEET /A

=, E%ﬁ’ﬂ%m‘—-’:\:iﬁ&ﬁ(ﬁiﬂ)ﬁﬁfn?&ﬁ{ﬁiﬁﬁﬁﬂu, W45 08 B

dEEEA, BNAFRE—REASHET.
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— . Fortran 2518 H] C/CH++rR%L

Fortran 1 2%, M /ABARNEZEDR., ZEDBR D AR ERHNE .
HIrfHE . S8EE AR HEEKR.

PROGRAM Main
IMPLICIT NONE

INTEGER(4),PARAMETER 2 Row=2,Col=3
REAL(B),DIMENSION(Row,Col) D Arr=(/1,4,2,5.3.6)
REAL(R),DIMENSION(Row) :: RSum
INTERFACE

SUBROUTINE ArrRowSum(A,R,C.S)
'DECS ATTRIBUTES STDCALL,ALIAS:' ArrRowSum@![6' :: ArrRowSum
'DECS ATTRIBUTES VALUE 1R, C

INTEGER(4) =R, C
REAL(8),DIMENSION(R,C) = A
REAL(8),DIMENSION(R) S

END SUBROUTINE
END INTERFACE

CALL ArrRowSum(Arr,Row,Col,LRSum)
PRINT#*, RSum

END PROGRAM

Hoh, JEHZYE R STDCALL, HATHE Win32 APT BEFTRAMEE; K
HEM R M CREERANIT. FI8, HINPOIRPARRERTE, BUENEE
. % 4 A ET, MUSHE SRS SR A S B AL, BRI KB,
544, BASEPIRE 16 75T ABIEBIEALIASERE BiRfIRA X
NEREERX: _ArrRowSum@16,

CiEHME ISR B (c SCIF) A

#define ROW 2
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void __ stdcall ArrRowSum(double Arr[][ROW], int Row, -
int Col,double RSum([])

{

int i,j;

for(j = 0; j < Row; j++)
{
RSum{j] = 0.0;
for(i = 0; i < Col; i++)
RSum(j] =RSum{j] + Arr{i][j];

}

C/C++E MR Z95%E J__cdecl, 4 Fortran M E R —2, /MR
BE X AERM_ stdeall #45E .

Fortran 5 C/C+TEXE FRI R R ZAL¥E T : Fortran ZHRH T 76, TE
B HRm 1 i, C/O++EBHRANETERFE, TENTIRG 0 Fig. sk, F
¥ C/CHI HEEEBTER . W Fortran B 4R, C/CHE RIS 4,
Fortran {4 BOSE — 2T i, C/CHEHM B 4.

CHHEF S N B (cpp XN -

const int ROW =2 ;

extern "C" void __stdcall ArrRowSumi(
double Arr[]J[ROW], int Row,int Col,double RSum(])

{
for(int j = 0; j < Row; j++)
{
RSum{j] = 0.0;
for(int i = 0; i < Col; i++)
RSum[j] =RSumfj] + Arr{i}{j];
}
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B, EMBREMETRNT CHERT: extern "C", LIEER CHERIESR A BIRGITE
AEIMESE B, XBE—%, Fortran ERFH C++HRMNBEHRE, RERT
Fortran ERIFH C FlIENIBSHRIF.

= . C/IC++RRFFE A Fortran {12
FEEH CHAE CH+Hwm TG ERSF, Fortran #1352 #EAH R #Y -

SUBROUTINE ArrRowSum{Arr, Row, Col, RSum)

IMPLICIT NONE
'DEC$ ATTRIBUTES STDCALL,ALIAS:’_ArrRowSum@16' :: ArrRowSum

'DEC$ ATTRIBUTES VALUE :: Row, Col
INTEGER(4) :: Row,Col
REAL(8), DIMENSION(Row,Col) :: Arr
REAL(R), DIMENSION(Row) :» RSum
INTEGER(4) 2 L)
DO I=1, Row

RSum(1)=0.0

DO J=1, Col

RSum(I) =RSum(I) + Arr([,J)

END DO

END DO

END SUBROUTINE

T 7P R0 <7 B ST MR B F R S EANE . BIRFHREMSEIE
B, XU E M R Fortran FH2 R OREIEMR .

C/CH+EBFE R AL T RBEE K _cdecl 55, FBTHLAIF 7 KM
FEREARGAMAE. TN CBSRENERF(c XMH):

#include <stdio.h>
#define ROW 2

void main(}

{
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void _ stdcall ArrRowSum(
double Arr[JJROW], int Row,int Col,double RSum[]);
double rfROW], a[[{ROW] = {{1,4},{2,5},{3,6}};

int i;

for(i = 0; i < ROW; i++)

{
ArrRowSum(a, 2, 3, r);
printf("RSumf%d] = %H\n", i, r[i]);

}

LIF R CHBH RS I R F(.cpp 3XH):

#include <stdio.h>
const int ROW =2 ;
extern "C"  void __stdcall ArrRowSum{
double Arr[]J[ROW], int Row,int Col,double RSum([]);

void main()

{
double r[ROW], a[J[ROW] = {{1,4},{2,5},{3.6}};

for(int i = 0; i < ROW; i++)

{
ArrRowSum(a, 2, 3, r);
printf("RSum[%d] = %f\n", i, r[i]};

}

B8 vl Bk [ R 7 O A R T (extern "CMMLE . AR EHESRIEAEAN,
R 7E = PRBLAYAT I o

EREDE L, CHITRBHFEBYFERFHRNA CEFTHTEEN; 7
LAZE M RONE G H @R RN FHSFER, ™ C EF ARERMMILED
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R R AR .

=7 Fortran o i BB {EE

TR RMBHIEMRGEFR, BFAH Fortran BiH(Module). % %F, Fortran
R AL TT 8 C/CHHB ;. C/C+HaR B AT 35 A Fortran B35, 1 Jo JLEEH ) 2 (i
., 579 75 Fortran S8R LA BER M FA R )8 skfir 2 ).

—, BRFIRAEE G S

ARSI B &y U W], Bk ik fn 2 R BT S
_MODULENAME_mp_ ENTITY [ @stacksize }
MODULENAME L &4tk 4, S REMAERN; ENTITY BEEHEMPE, 6t
EARTHAE; mp BHBRSHIEZEMSRE, SLUMNEEAHR, FHHER
SR RBIRE, stacksize (B BFRIT & FWE B

MODULE mymod
INTEGER a
CONTAINS
SUBROUTINE b (j)
INTEGER j

END SUBROUTINE
END MODULE

7 32 S REE T A Hinsc i, kA n:

_MYMOD_mp_A

_MYMOD_mp_B@4

0 Fortran SMERIER—8E, WAL EXMEREL G B =4, LK 10-5 31,

% 10-5 BAMENMRL AW EZWER
Calling Conivention Data Entity Procedure Entity
Default _MYMOD mp A _MYMOD_mp_B@4
C _MYMOD mp_a _MYMOD_mp_b
STDCALL Makes no sense _MYMOD_mp_b@4
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FHERBARME STOCALL A RAKRFEN, #RAEWRRHARSH LR

FARE W FESNRGRE, RE10-1,
HFEENE, B ALIAS)R M B AR & 7= A S04 R 1E R . #ln

IDEC$ ATTRIBUTES ALIAS :'_Routine' :: ROUTINE
7otk B9 HARE B SR B O _Routine, AT E A B RMEHRE MR,

o, CICHHT RS BB A ) 78

LM B TFEREERRFHE R EEMEIEE, EREREE&TH

FH, HENEHEENTES,

H AT 1T~ Fortran £k, 2P fu 5 — B PR (RFOM—FERER(VFRFH
), CICHERFE—AFHRMFERSHERLSEARRRE, ZRBEERF
SREA, R EBHTYRSFARICER, 4t CICH+UiR. THUH Fortran 3R

EX

MODULE Examp
IMPLICIT NONE
REAL :: Aver

TYPE Student
SEQUENCE
INTEGER N
REAL Mark

END TYPE Student

CONTAINS
FUNCTION FindMax(Stud,M)
IDEC$ ATTRIBUTES C, ALJAS:'_FindMax':: FindMax
INTEGER M
TYPE(Student) Stud{M), FINDMAX
INTEGER :: 1, J=0
REAL + T=0.0,8=0.0

DOI=1.M
JF({T <= Stud(}%MARK) THEN
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J = Stud(I)*%N
T = Stud(I}%Mark
END IF
END DO
FINDMAX % N=1]
FINDMAX % Mark =T

DOI=1M
§ = § + Stud(I}.Mark
END DO
Aver = §/M
END FUNCTION
END MODULE Examp

i M RE CIERAE, M C/CHIERE A %E_ cdect HILE, MHARNDPSH
M W EIEE . HKHEH Swd NRERE AEE; JAALIAS)RMERREKBIRA
FR & A FindMax,

17 Fortran #EE C ZBF ()N :

#include <stdio.h>

extern float EXAMP_mp_AVER;
extern struct EXAMP_mp_STUDENT{
int N;
float Mark;
b
#define STU struct EXAMP_mp_STUDENT
extern STU FindMax(STU s[],int n};

void main()

{
STU m,s[3]={{1001,70},{1002,80},{1003,90} };

m = FindMax{s,3);
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printf("%d:%fn",m.N,m.Mark};
printf("%f\n",EXAMP_mp_AVER);

}

CHIERF (.cpp)?ﬂ :

#include <stdio.h>

extern "C" float EXAMP_mp_ AVER;
extern "C" struct EXAMP_mp_STUDENTY{
int N;
float Mark;
’s
#define STU struct EXAMP_mp_STUDENT
extern "C" STU FindMax(STU s[],int n);

void main()

{
STU m,s[3]={{1001,70},{1002,80},{1003,90} };

m = FindMax(s,3);
printf{"%d:%f\n",m N,m Mark});
printf("%fin", EXAMP_mp_AVER});

=, C/ICHREOF AR

TEMEHH C/ICHEIRF IR EY, BREFERITRGIABHT.

C HE(.c):

#include <math.h>
extern void ¢_sqrt (float a, float b, float# c)

{ .
+c = (float) sqrt(axa + bxb);
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C++iR ¥ (.cpp):

#include <math.h>

extern "C" void c¢_sgrt (float a, float b, float& ¢)

{

‘ c = {float) sgrt(a*a + b*b),
}

E C+4, FRMEMNS HESBICERH S, HXBEL&EE.
L7 Fortran 90 #IBE F S T @By HEOH, # C/Cr+RBENE SRR
‘ . XB, FEOHRNERENT CrPrdsci: mUGIHRER, AIE R HIE N
C/CH4AH ., TF 3% Fortran B3R B A SR 82 /7

‘ MODULE Cproc
IMPLICIT NONE
INTERFACE
SUBRQUTINE C_Sqrt (a, b, res)
IDEC$ ATTRIBUTES C :: C_Sqrt
IDEC$ ATTRIBUTES REFERENCE :: res
REAL a, b, res
END SUBROUTINE
END INTERFACE
END MODULE

PROGRAM Main
USE CPROC
IMPLICIT NONE
REAL X

CALL C_Sqrt (3.0, 4.0, X)
PRINT=+,X
END PROGRAM
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FEE QB HUE T C/CHHEE 2958 (__cdec)AHIERLIY C WAIZYE, HERHR
G —EHRANE, BRUERME HEEE; FH REFERENCE RYERE5I &
L iOE 27 ¢

R

O 7 Visual Fortran 6.x/Visual C++ 6.0 ZR¥EF #47 Fortran 5 C/C+HIR & %3%F,
BRZERICIE F MRS REEZEITH, AEMEBESRERBR, WLHE
—BHHhiEFEMEFNERAE, SREEREE . HirREad. SRR N
KEHBIRER,

O Fortran BMAHAE R BE 2% . C. C REFERENCE, STDCALL #l STDCALL
REFERENCE; C/C+EMAZER _ cdecl(BL4)MI__stdcall, Fortran HEHRIA
FEREmER SR, HRfRGE, NERSEERFN; C/CHEHAE
SRR TR,

O  Fortran I #E . STDCALL 5 C/C++§J_ stdcall £5FMHILEC. C £9E 0
5 cdecl PLAZ ; Fortran M8 EW BB L H B Y KF R T, BHE4R K.
NERSHAHEANZEEMURBE, C HEHABELZFARK., MERE, C++
RO R T L M R R R, S HEB L, Forran & NTIRER,
C/C++3%{E15% . Fortran 7l 3@1f VALUE, REFERENCE %S ¥{&EmEIRLE ,
C/ICHEEZRI HB R AR NG, REASHEFEHESTTRERESIH
&%,

O Fortran BF A C/C++RE, My HEOHR, LUHERBHNE. BirflEL
MBS BIEE, ol BUR B 5 00 R 1 BRI 2 BB i, C/CHRBRFRA
Fortran ¥} S8, HEAABGNEHHNE. BRAREMSHEE, CHt
e o 0 T Y R B U R 7 B AR R E 2 R E AR .

O C/C++BFEF HEVIR Fortran B PR BIEFFIR, EREMEENFERAH
B & AW ; 851 7E Fortran B 87 C/CHRENEE OB, LUK C/C++

R A, RIS,
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E&+—& Fortran 5 C/C++iBhR{ DLL
H &R/ F Win32 M HRE

Fortran 5 C/C+RBARFRIET , X HMHFIRIE R ZFES Visual Fortran 6.x/
Visnal C++ 6.0, A LURARIF, sEEE— 1 EXERHERF . BIEN Windows tRE
7 F7F & 1 BLBY Visual Basic 1 Delphi, ) Fortran, C/C++2ZRE KX, REEEHZEHEH
M FE L {H 0] BLFE Visual Fortran 6.%/ Visual C++ 6.0 8 U & 38 %, Fortran,
C/CH-R S HR1E . M a8 #E(Win32 DLL), f¥E Visual Basic il Delphi 733
HLrEiRA .

55— hEHEEE DLL

7S HEIEE DLL(Dynamic—Link Libraries)2 Windows Ptk REESFHE 74,
Windows 2 % 1 F £ ohAE & DLL SCBLK, Windows M T K ARA AR £ E R IE AW
Xt DLL e A,

DLL 23 rREUFIEUE B AT $hATRIBL, 2478 A A - (EXE &% DLLYH H N
H 3R BTG RER)MEIEZE . DLL PR AN MBI R S
WA AT, HRAEBRFRA; AR REEAEE XM DLL AR, BE
DLL 7] A% i 33, {HE 898 48:@ % i DLL pREfH A

DLL 7 —Fr 4 a8 (b R F A A, it DLL mMEEHIT)EE
MIEH A EA, Fed, i T DLL ff F s B F PR, MAREF L
{458 /N . ML B FIEH —4 DLL Bf, WS R{R& DLL B— %
0, JULASM R EAL R A0, R LA RS e =M,

LFTH 32 ff Windows BIE RSB A N A & B HE D API(Application
Programming Interface), SE/2 R £ DLL EHAY . AT Windows [ RN, 20H
TENEMEN Win32 APT I — R, RINRMARFIT R

Visual Fortran 6.x/ Visual C++ 6.0 L% Win32 DLL $84t T ¥+, AILIfE IR
F. 4% Fortran. C/C++HEMHBSEMAELT Win32 API# DLL.

g —Hi Fortran 55 C/C++]BEE Win32 DLL

Fortran 5 C/C++IER Win32 DLL, BAESR ENR A RIFMER, B7EEm
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—BHBAENEANBRAE. $EAE. 2REEF, REBRL C/CHIMR
PE U EY Fortran #MEEBIHR, F-4miBSEEE M DLL,

Fortran 5 C/C++MIRGHIFAS TECHT TEAIFHNEI . TEEEE
Visual Fortran 6.x il Visual C++ 6.0 FHISMEFAEFH AR, REHEITAET
BEESTRSHFEAELN DLL IR &,

—, DLL #)SH AR

DLL {4524l F EXE X, BEF—-1TEEMFE: DLL XHE2&5— 1%
¥, BIBFHHT DLL mHISFREFME AR, XEEBEE DLL WADL, B
E#HBEIHARKEAERSFRFEINN; R IEAFH R RAETE DLL N
H.

f B Visual C++ 6.0 A9 B DUMPBIN, 4-5/EXPORTS FF3&, AJ AR DLL

B4 RHFITERE .

Visual C++ 6.0 ¥ Visual Fortran 6.x RiF#51E 5 8 DLL fos3fifEat, ER 1
FHARFAEERA

(—)Visual C++ 6.0

Visual C++ 6.0 324t T BR 7 33k T i S8 R L

1. A sE L SCH-(DEF)

HE—TEEE O, PR ESHAA AR, Y808 DLL 6P 230 4E A
DLL T, M#EdFSmMAREHSFHIBREN, BFEXMHTR,

2. declspec(dllexport) X #E 5§

FEES HHSER RS R R AT R declspec(dilexport) 28T . X fh 7 A 18 I EH
e, FHEM Visual C++5 d L H— B {ERX M IR,

(Z Wisual Fortran €.x
Visual Fortran 6.x {# B 5 & (DLLEXPORT)E A B A=, #in.

IDEC$ ATTRIBUTES DLLEXPORT :: RoutineName

B 6742 4 RoutineName BY 7RG 1R .
Tt B Visual C++ 6.0 % J& Visual Fortran 6.x, 5 1 7035 5 12 B &8 o £ 55 2545845

WS ( stdcal/STDCALL), B Win32 API ¥R AW B EXFEIE, Windows
HeF R FIFF % T A (Visual C++. Visual Basic, Delphi %)ZEIE, Win32 DLL i ERIA

F L R X FR 24 5E o
—. AR —EFHAERM DLL
7E Visual Fortran 6.x/Visual C++ 6.0 18U E DLL T.# &, W L% #% Visual Fortran
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6.x f1 Fortran Dynamic Link Library, th 8] L1 J& Visual C++ 6.0 ] Win32 Dynamic-Link
Library o B, 7E15$F Visual C++ 6.0 # Win32 DLL B, AR FEEM DLL A
[T A PR3 DlIMain, B —BIAIEE T E S BRATE R TR FEERE.

BL#R Visual Fortran 6.x/Visual C++ 6.0 #8 81 Fortran #l C/C++ P fi 4 iy, H
L FATTLAFE—A DLL L#EF, R Fortran FIRE . C/CHEH, HFHEH
AN ER B2/ PR B

% 11-1 4+ 3]H Fortran BIRE . C/CH+REEH c=va’ +b? BIRE, HFGREL
2B B REERE SR EFEEEN— Win32 DLL.

[ 11-1] HA-BFHBER DLL,

Fortran 90 #bE8 I 32(.190):

SUBROUTINE FSqrt (a, b, c)
IMPLICIT NONE
'DEC$ ATTRIBUTES DLLEXPORT, STDCALL :: FSqgrt
'DEC$ ATTRIBUTES VALUE - ab
IDEC$ ATTRIBUTES REFERENCE :: ¢
REAL a,b,c
c = sqrt(a*a + b*b)
END SUBROUTINE

7 Fortran 90 M 35M 5, £ AT DLLEXPORT S HHEIEFEH ; HRHAZME
3% STDCALL; ZEMBAARAKTHEMHZE o, b MENEGE, BELGRNZH MU
=wo| fiEE; BEARY fqrn@l2, FEESHET 53— BRHE fsqrt.

XEGMT %NS, IS4 /R DLLEXPORT M ER M BB AT
4. M DLLEXPORT BMETAREAHAAE LM mI TR 11-1(LL FSqrt

R #).

&* 111 DLLEXPORT R4 FTARBAHENFIEE S
8 A 2958 (. DLLEXPORT) H#rfil #
oS _FSQRT@!2, FSQRT
C fsqrt
STDCALL _faqrt@ 12, fsqrt

W 1.1 FAETE S, FEEB—RAET, Bt MRNRBHREHF
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B EEAR, FRBAEMERNE. i—¥RIRER/NE. BWREm A
(ALIAS), R4~ LB Ada &0 BRME. Ffn, SXAREHREHA.
IDECS$ ATTRIBUTES DLLEXPORT, STDCALL, ALJAS:" FSgri@12':: FSqrt
HW—e—6 BInfE N _FSqrt@12, BHFE& T STDCALL #H&Emfi&Eama R
W, REFTRAFREER.
C ¥ 3R PR B (.c):

#include <math.h>

extern __ declspec(dllexport)
void _ stdcall CSqrt (float a, float b, floatx ¢}

{

sc = (float) sqgrt(a*a + bsb);

}

C++ArER PR B (.cpp):

#inctude <math.h>
extern "C" __declspec(dllexport)
void __ stdcall CppSqrt {float a, float b, float& ¢)

{

¢ = (float) sqrt{asa + bxb);

}

£ C/CHANEREE R, BT declspec(dllexport) X4 F T H k¥ AMANE
RH stdeall; B a. b HEMLE, B c HIHEH/SIAGE; RiFREE TN
_CSqri@12 #_CppSqri@i2.

SRS Win32 DLL S T =AM, 551 Fortran, C/CHIIEASEEL

=. HIRSIA S HEEA DLL

A 7E 5 S Fortran 8%, C/C++fiEE, WA dMEH C/C++H Fortran ]
FEW T, AT ST IZE Fortran 5% C/CHABRPEHEBASA -FETHENHE,
X ARG A0 ] CH+ep R PR B T2 AY B PR BTT LA 70 25 o R R (X BB _E HEAT T IE

#ﬁc
XEMESIESARAERG AR, RXAENRMETS —MiEE RSB
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2. T4 Fortran IR M C/CH+HEHREH C/C++eR¥LTEIH Fortran 2 A0 E OL
FHEIT -

(—Fortran S HFEE A C/CH A

DLL & 655 Fortran #hEBMIFE, FEXFIERARAMAT C/CHRE. WH 11-2 fF
R

[l 11-2] Fortran T HIBIRH C/C++REL

Fortran 90 Zh# {5 #2(.£90):

SUBROUTINE F_Call_CSqrt{a, b, ¢)
IMPLICIT NONE
IDECS ATTRIBUTES DLLEXPORT, STDCALL,
ALIAS:' F_Calt CSqrt@12' :: F_Call_CSqrt

'DECS$ ATTRIBUTES VALUE :rab
IDECS$ ATTRIBUTES REFERENCE :: ¢
REAL a,b,c

INTERFACE

SUBROUTINE C_Sqrt(v1,v2,r)
'DECS ATTRIBUTES C, ALIAS: C_Sqrt' :: C_Sqrt

IDEC3 ATTRIBUTES VALUE nvl,v2
IDECS ATTRIBUTES REFERENCE T
REAL v1,v2,r

END SUBROUTINE
END INTERFACE
CALL C_Sqrt(a,b,c)
END SUBROUTINE

% Fortran 90 MR A TH#HAED : I—HHE DM ES HASE
FiEA L, EMNAERMT STDCALL 4% E—¥AHE 0N MR RE
WA c/crRil, ERAINERMT CAE.

SR SRR S BB N CACH+PRESERER Al . ZEBRRRR R, T LIARBE T R
B HN-- SR I HKIE A BOARIM C M3 ()

#include <math.h>
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extern void C_Sqrt (float a, float b, float« c)

{

*¢ = (float) sqrt(a=a + bab);

B By C++B ¥ (.cpp):

#include <math.h>
extern "C" void C_Sqrt (float a, float b, float& ¢)

{
¢ = (float) sqrt{asa + bxb);

}

XERTHERBS, ¥ C M CHRAKBUERM &R, M5 T —4 Fortran 5b
WHE., KEHEEY, — M TEATLTLEFESLBIMNEHR,

(=)C/C++eB#E A Fortran (72

DLL ESHME C/OHH R, E/EEHNABT Fortran FifE. MWHB+
ZATH, C/C+HEATIHIE] Fortran 90 Bitk h (N BUIEM M, X B A Fortran FIR A
AER G R AL ER, > BURLA 11-3 FOf 11-4 FoR

[ 11-3] C 5 RBPE A Fortran ShFRHIE .

C S RE(0):

#include <math.h>

extern void F_Sqrt (float v1, float v2, float* r);

extern __declspec(dllexport)
void _ stdcall C_Call_FSqrt (float a, float b, float* c)

{
F Sqrt(a, b, c¢)
}

Hoh, ST T E A9 Fortran SR HIRFE, 6 A HEALE(_cdecl);
S AN RBORIN T declspec(dilexport) i@, HMEM_ stdeall 295E, HEHIE
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A& P % Fortran #1505 2 3006 R . 8 R FH &0 Fortran SME AR (.190):

SUBROUTINE F_Sqrt (v1, v2, 1)

IMPLICIT NONE

IDECS ATTRIBUTES C, ALIAS:' F Sqgrt' :: F_Sqrt
'DECS$ ATTRIBUTES VALUE vl v2
'DEC$ ATTRIBUTES REFERENCE ST
REAL vl, v2, ¢

r=sqri{v! = vl + v2 » v2}

END SUBROUTINE

{4 11-4] C++5 i AR Fortran SELF|FE
C++5 HH R B (cpp):

#include <math.h>

extern "C" void F_Sqrt (float vi, float v2, float& r);

extern "C" __ declspec{dllexport)
void __ stdcall Cpp_Call_FSqrt (float a, float b, floaté c)

{
F_Sqri(a, b, c);

7E C++AM R, MERANREASHHREEEMT C SEEET, LIHE
C++H4% 58 B iy & A4 - '
Fortran & B {5 #5 (.f90):

MODULE SqrtMod
IMPLICIT NONE

CONTAINS
SUBROUTINE F_Sqrt (v1, v2, 1)



#+—¥ Fortran 5 C/C++iRa DLL 3 MAE Win32 ERER 167 -

'DEC$ ATTRIBUTES C, ALIAS:"_F_Sqrt’ :: F_Sqrt

IDEC$ ATTRIBUTES VALUE svl, v2
'DECS ATTRIBUTES REFERENCE nr
REAL vl, v2, 1

r=sqrt{vl » vl + v2 % v2)
END SUBROUTINE
END MODULE

EERHES, AUNZALIAS)BHREGESENBEBRAES, UESHR
FRASRAE, B CHPHBRIERSENH, T C+HERTHREMRAMNE
(__cdecl), MXBRHATSZILAKN CHAE.

g, HRAYSCA)

B #8117 DLL & /& Fortran, C/C+H+¥—iB FRBHINEFRBRMRE SR, =X
B, ABEHESFERNRRENSREAL L, BEET RS HIFHRBLH,
" F Fortran {5 AR . B£8R F DLL PULH 11-5), FHFENTE Visual C++, Visual
Basic & Delphi PR A BLH .

[ 11-5] Fortran A &2 2 HHE.

SUBROUTINE FRowSum(Arr, Row, Col, RSum)
IMPLICIT NONE
'DEC$ ATTRIBUTES DLLEXPORT,STDCALL,ALIAS:' FRowSum@16'

FRowSum

IDECS ATTRIBUTES VALUE :: Row, Col
\DEC$ ATTRIBUTES REFERENCE :» Armr, RSum
INTEGER{4) :: Row,Col,L]
REAL(8), DIMENSION(Row,Col) :r Arr
REAL(8), DIMENSION{(Row} " :: RSum
DO1=1, Row

RSum(1)=0.0

DO JF=1,Col

RSum(I) =RSum(T) + Arr(1,J)
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END DO
END DO

A SHERBELI SR AEE

7E Fortran S FIBR KB A H D, HE— M E E DLLEXPORT; WHZE

END SUBROUTINE

2N STDCALL, A T 1 Win32 APl KE A E % —; Hl 2 (ALIAS))S R,
S FE STDCALL #E 2 &2l FEFXNTFRE, ¥Re BrEd—hEnfR; £
B ERBEFEEHENTRE., HE#E STDCALL AZ FTIRESHEARMREHEHEH,

B DLL BIFRAE Win32 R R ay 4K

AT Win32 W HARBRFMRERFZ TR EEE Visual C++ 6.0, Visual Basic 6.0
& Delphi 7.0, #Fefi] 24k DLL MIREXEF R T AP EKEE, FER
B, e FER DLL fRNITRYLEH . HHAE . BREERUREERFX, A5

A FTREF A E M A DLL BB EA, IMFIEEE SN DLL. *f DLL SIS HAA .

— . FFE . W% E RS A
E 3 DLL #2884 T Fortran, C/C++i& 5, T Ll Fortran H1E4E % DLL $if8,

FITHEFRREE  MAAE . SRORRER RE#E T L, 5 Visual C++, Visual

Basic & Delphi B X R .
EFRBLIEFE, XIFEFEHRAN. TRFZEFEMNHA, FRFH

(—)BIiRRE
BHAREL SRR, FUFRFENSHRTUEAZE; ABAAREE,
HEkg i mgRR, KRR PHSEER HESE, WSREAEREE

BENA K EUWE.

fER B DLL iR R AIAY, BB RLLAIMB(LE 11-2).

*:11-2 Fortran SHAS RRBE
ri=1 F#F AR
Fortran SUBROUTINE FUNCTION
Visual C++ (void)function function

Visual Basic Sub Function
Delphi Procedure Function
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(Z)ERALE

BHAELERBESGRERBRBM —MEESLM, 7E Visual Foriran 6.x HiF
#8 F, Fortran WHAHAFEAMENE. CHEM STDCALL AE. RILTHEHERN
R EESH,. HRN., ABRSBMNETAERKEASER; DR, ARSHM
LB RN P ME, ECHET, HRARFRATEREE, FHILAI{58e
THRBESHTEHSH); ERENEN STDCALL AF T, AXEHABATEE

REH,
Visual C++. Visual Basic & Delphi 55 Fortran IERZ BRI FHAEFITF 11-3,

#* 11-3 Fortran SREFXRRHEANTE
Fortran Visual C++ Visual Basic Delphi
Defzult, STDCALL __ stdeall Default Stdcall
C _cdecl No Cdecl

FH¥EE, Visual Basic 5 Fortran B C 24 ILACHING % Cdecl A%, {HIARIE
B A RRSE . B, DLL $i i 48 5 {5 Al #R3E29 & STDCALL.

(S)yExR

SROBARRRIAR IR, A HE%E DLL SR AN =L RNE R, XILHE
B EERNAREe——XN, ARBETETHINERNNETEMS, EN11Z06E
HFEEEBBRASNER, BRE 114 R,

® 114 Fortran SXRRENEHERMTE
Fortran Visual C++ Visual Basic Délphi
INTEGER(2) short Integer Smallint
INTEGER(4), INTEGER int, long Long ' Longint, Integer
REAL(4), REAL float Single ' Single
REAL(R) double Double Double, Real
(SRR AR

BRERMEEBENG BERER TR, HEE, BRERSHNE, ARAE
SHRERERERES, SMER, EERSBGMATHBL, BSEKBE
BEEEWEE, FRESHRASEER AP AF, Fortran M Visual Basic 8IA
Bk 463 ; Visual C++F1 Delphi o o 4% . B 11-5 FFF,
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® 11-5 AEEEERSSNEEANX
inHE [ RERE ] Etkis I HZ&
Nﬁ[Reference] Vv
Fortran
[Value] v
No vV
Visual C++
[».&] Vv
No{ByRef] vV
Visual Basie
[ByVal] v
Nofconst] v/
Delphi .
[var,out] vV

Fortran WA ELHERHE L EN . RENET, SRS AL R;
C # STDCALL AE T, SHUMEHFR G Jo MM RS W 24 E i ,
Al R &S MM E VALUE i REFERENCE f&# /@tE, #2854 EMSI AT
ik : | - :
HASHER RS, BT EMFRAMTEEL TIRRRES, SRR L3)
B s et , B E btk 2R Fortran GBS N BAH, M
HIFE Visual C++39] U175 B 41 250, 7] 75 B #5 £ 2 %, B 7 Visual Basic 1 Delphi
., REESEHE3I K, HERRMHANE-TxE.,

., Visual C++

Visual C++E A DLL ##&, %&E®#HE DLL, 4% DLL XA MW : B

Mg T,

(—)BE R #E#E(Link Implicitly) :
X Windows M HRFH, —BmMBE L DLL, XHRNBEFFRR

e, AMERBZLEES. ERARETI DLL, AARFEE A
()3 X fE(h). LCHEE DLL B /B FERSEE, RSN AKHE—
T8 S (opp) BP0 & 3k 304tk B AN R — AR F B8 L oR 4, T DA R ok,
T ZE 4P EHERME BB EEENA,
(2)%F A PESC(Nib). B1E DLL MM ST, 4R AEXH ., SEERERIT LB
445 DLL MR ABEF ST & .7 Visual C++ 6.0 T, % 7E Project Settings dialog
box/ Link/ Object/Library Modules #7, i A, 4% LIB SCHFFAERTE 6

AR FBIET .
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(3)DLL L4 (dIl), DLL XA EHEREATHATAB, % Windows H#
WHRRFE, EeEMEWES DLL 30§, B%, ¥ DLL XHFFERE Y B §
BRELBET.

£ Visual C++ 6.0 T, mEREH G N AEF(Win32 Console Application) i ;

#include <iostream.h>
const int ROW =2 ;
extern "C" void _ stdcall FRowSum( /77 ) R PR R Y

double Arr[][ROW], int Row,int Col,double RSuml]);

void main(}

{
double rf[ROW], a[[{ROW] = {{1.4},{2,5},{3.6}};

for{int i = 0; 1 < ROW,; i+4)
{
FRowSum(a, 2, 3, 1);

cont<<"RSum["<<i<<"] = "<<r[i]<<endl;

}

= U4 ) R BUR AR, Fortran BIASRLA AN MNERMNEE, EhTS
HEAMFERE T RARE, 0 BT FIXHE.

()R (Link Explicitly)

BRAEEEETA YN FARF A DLL %4 B 3ed, Windows R . #EEH|
DLL, FRLIFR A S AEEE, BRNEEATHES A E ML o (R BUR D
Ay, BEEESE YN RETNHERIEH . BRABEFTERRLUT=4/4R.

(1)VE B Win32 API B3 LoadLibrary, AiN#E DLL 3 3KEBR T,

(2)¥8 ) Win32 API &3 GetProcAddress, VIR H MBonat. MARNFEL
RS H VI DLL 8 R, RIFRATENRIE, MUBLEEERARE,

(3)¥8 B Win32 API iR3K FreeLibrary, LARRHIRAIW, # DLL WINTEHHEER .

BRELRLWN:

#include <iostream.h>
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#include <windows.h>
const int ROW =2 ;

typedef void {__stdcall* LPFN) /175 BH 3 S PR 3R £
double Arr[JJROW], int Row,int Col,double RSum[]};

void main()

{
double tfROW], a[J[ROW] = {{1.,4},{2,5},§{3.6} };
HINSTANCE hDLL,; / DLL a]4R
LPFN Ipfn; i REASE
hDLL = LoadLibrary("FArrPass");
it (hDLL}
{
Ipfn = (LPFN)GetProcAddress (hDLL, "_FRowSum@i6");
if(lpfn)
¢
for(int i = 0; i < ROW; i++)
{
(*lpfn) (a, 2, 3, 1);
cout<<"RSum["<<i<<"] = "<<rfi]<<endl;
}
}
FreeLibrary (hDLL);
'
H

[EEEBME. GetProcAddress FATE — 883 DLL A D&, 20
B HFRE T 5.
= . Visual Basic

Visual Basic 6.0 {# F DLL i#8, #icmARRRY, SEBFTERRM.
R R R A A2 B, AT LR R AR A BT (. frm), AT LR (bas). E
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o K B R B (Private); T EAEER P E S B0 A GHEEHR A Public), X B
TR P .
Declare Sub FRowSum Lib "FArrPass. DLL" Alias "_FRowSum@ 16" ( _
ByRef Arrl As Double, ByVal vl As Long, ByVal v2 As Long, ByRef

Arr2 As Double)

i H A R A (Alias) 41 B2 FE AE ] . IALAT FI 235 DLL WA DAL, 25
DLL i B AR Hir& €28 P (Sub B Function)}4Z H & Visual Basic W FH#
Fri FaY BB IRAT, PTLIBE 2.

Yl DLL X{IFEFEBETFRERRET .. EAEARGRE, AU DLL JkRH
w2

AEPHRESYE. TAARRMNEESI RS, AAMSSREANE —
IERHTER.

T %1%V H DLL Fi78 /Y a7 {3 R #2 -

Private Sub Forrn_;Load()
Dim Arrl(1, 2) As Double
Dim Arr2(1} As Double

Arrl(0, 0)=1: Arr1(0, 1) = 2: Arrl(0,2)=3
Arri{l, 0)=4: Arrl(1, 1)=5: Arrl(1,2)=6

Calt FRowSum{Arr1((, 0), 2, 3, Arr2(0))
Debug. Print Str(Arr2(0)) + vbLf + Str{Arr2(1))

End Sub

4. Delphi

Delphi 1R DLL B 5 XA FF: HSMBAE MR, 678 L HEFzTH
Blm#k DLL: 5& %A Windows API fJ LoadLibrary BRI 0 DLL, #HH
FreeLibrary PR K H1# DLL.

(—)BB75 35 % (Static loading)
BAR LSS, FANASNS DLL # L AR NS EAR. fli.

procedure FRowSum(var a:Double; b,c:Longint; var d:Double);Stdcall;

external 'FArrPass.DLL' Name ' FRowSum(@16';
Name X4 F/5 % DLL A D S8 Bt #45, FRowSum JyiE et G2, o
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LIRS @4 7€ DLL PR S ASEMEFAX R AT RS Delphi B4 1A
#15E N Register, &7 B Stdcall 45 ; DLL X{HBHE T4 ARET.

RS AR A I HERE TR AR F U implementation #A S A E
8T H) interface 54 -

(=) A m#(Dynamic loading)
£ Visual C++7, B eREIEEr A DLL % i BI&; W7E Delphi 0, W@

PIRERNTERFEAM. UThHEFQREMTIRAZENRH.

procedure TForml.FormCreate(Sender: TObject);

type
T_SUB=procedure(var a:Double; b,c:Longint; var d:Double);stdcall;

var
Sub:T_SUB;
Handle:integer;
Arrl,Arr2; array of Double;

begin
SetLength(Arrl,2);
SetLength{Arr2,6);
Arr2[0):=1;Ar2[ 1 ]:=4; Arr2[2]:=2;
Arr2[3]:=5;Arr2[4]:=3;Arr2[5]:=6;

Handle := LoadLibrary('"FArrPass.DLL');
if Handle <= 0 then
begin
@ Sub:= GetProcAddress(Handle, *_FRowSum@16");
if @Sub <> nil then
begin
Sub(Arr2(0],2,3,Arr1[0]);
end;
FreeLibrary(Handlé);
end;

ShowMessage(FloatToStr{Acr1{0])+,'+ FloatToStr(Arr1[1]));

end;
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Delphi (& BB RH NG LB, HHws BFHER, i, AR
_f&ﬂﬁﬁ%ﬂﬁﬂ :

- Arr2: array of array of Double

AN, RENER I 2N %84

SetLength ( Arr2,3,2); B i

FEITEFMA, KIRERLR -

Arr2[0,0], Arr2[0,1], Arr2[1,0], ... , Arm2[2,1]

A ItdE s, FTLAABRIR Visual Basic 3REE, A HNETEES A
L. LB REUMFE: 1§ Fortran B —#EBAFEM N Delphi M—HNTH4,
HA—-SHARANE T TREIHELS,

g

O 7E Visual Fortran 6.x/Visual C++ 6.0 31& T i#4T Fortran & C/C+HHYIR S Mi%,
HeEERIES DLL 252076 . 184 DLL AT LA & Fortran /8 C/C++f
¥, AT LAfE5 Fortran 5 C/C++HESHIBIE.

O B4 DLL $ 89 Fortran #MER BB C/C++4MEKE RN 73§t 17 % 8 : Fortran 5f
5 #2{# F DLLEXPORT &k, C/C+-5h3F ¥l A_ declspec(dllexport)X &
% Fortran 35 C/C+HES M RAE, RS E — B AP RE SO HEE
. BiERHBRL. BANE. 2RERFTAREBIEER, |

O ##DLLE, MRS LMABHAREY, BIRARE. AHAE. 28E%

| BT EIRAA, LIFLE Visual C++. Visual Basic, Delphi H7 B (Al #2 &
B AEEHEARTEN T LA, #3X Viseal C++':F‘E“Jﬁﬁ BN AEES
DLL % B B3 A BESCHE(Lib) o

O Visual C++ 0 EEE, FEANH C #ERUE DLL fRERM, FHMAR
AR, B, BEFUMMNARYEIE, FUERIEH A DLL .

O # Visual Basic /51 DLL fif@ FREt, WREZN 5 DLL B HFE—3 &
WESMAEFERREMS ASK, RN UREAE - LRETEE.

O Delphi MRS MBMIERFAEW DLL FIREE, HEA45 DLL SR B4 3
M E RS DLL piRkAF R, FI%EREA DLL fiR. a8ds
B BEHREERNNEESE, FARKE Fortran MR BA Delphi B9
— AN, BR—EHEHANE—TTTRAITER.
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&4+ — 2 Fortran COM HERIBIE A
HAEEZREFBREA

Visual Fortran 6.x ¥ 7 — M EZEDRE.: XHET COM MEAHFE. EHEdE
it COM Fi & B 5, KRk COM @EF .. FREFBAZEFEE X COM B
XA, B0, FEE, REELSRKABEIUEFRNTERKHASA;
ERER T, maRg KT, RAEEME, B ESTR.

ABEMENS COM MR RAFHBERIES, REEL - REEHREN
Visual Fortran 6.6 F COM @AM, H7E Visual C++ 6.0, Visual Basic 6.0
& Delphi 7.0 T id iz COM #HiF,

B A COM % & 14

M fETT % OLE 2.0 it dadr, MWk w atEik, X T —1TIE
B4 218 B COM(Component Object Model), ZJ&, UKLL COM NEMF £, X
Windows ¥ /E E G & H#4T T8, COMEN—MRETHEHRERE, BERER
B 4 PR VERE . AR BT & E R F B e AR R A R TR A6V (e E
PR, BMEEMNEBGEFARMBRERSE . FETHRITHLER,

£ COM T, A58, AlSRE KL EETED(—HEARENTE)

g, BORMB TSRS, ThHEEXRTENR, FERRLINR
W i BRI RE . — - COM k3 S 7T LA %3 LB £ 4 COM #EDO (BT COM & H
R EEHE O [Unknown JK A 3K ).

COM HiMRS B/E PHE, COM MRFRMFRAMRSE, MEEAETRN
EF., COM BERUETET COM M, Er A AHEARF#H(DLL), B
5 B 3k hu R B Y AR RS R E R s e s AT LA SEICh BERE ST IR 55 #F(EXE), =T {3
R, HTS5HAREMEARARNRERE, KEEFRMITHNLE. COM
R 55 AL FF A COM 4%,

B EEME. JERA DLL E4E 8 T E (surrogate) B, WUTEfTE SN
2 5 A [ gk AR vh (Windows B3t B0iR #E A /7 8 DLLHOST.EXE).

COM 4B {4 sk R4 2840 A LU T L

(HCOM R4 25 Bl F a0, ol LAk &1 AR P AT TR
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OFREMETRF, WTEECANTMAFEREIR, ReENEHAFNEBF.

(2)COM B & 210~ FHREIE S, X% COM WF 0 T A QIRAIiH, fE
Visual C++ 6.0, Visual Basic 6.0. Delphi 7.0 %,

(3)COM R F A EH RN, EHEHLXMERMAAMGETED, X COMY
BELEXZHGEEEREMEPHFEL, A1 EFETRBERAEZIHENER
. | |

(ACOM RFBEHTMM. EPEFEEFTXEMEFB/UTME, BAH COM iz
TEEHSEREEMR P EN COM RF4.

(5)COM Jift % 25 A9 A FH & B F B ¥ (robust versioning), #id HRANFT#H COM
O, RPEHOEFER . AP G R ARG, E 5 A
BEORUAISBINGE.

& —45 Fortran COM #4181 &

JA{ER P EIE COM #H:, Visual Fortran 6.x #2447 {7 F(Fortran COM
Server Wizard), M F TR T HIEAMKHEMESF:

() X HH2, NP 2EE—#H IR GUID(Globally Unique IDentifier);

QEBEERG AN, BRHED;

(NLHAE COM MR ;

()BT R 4H R D R O L EE(IDL)MERIE

(5)ZCH COM K934 O IUnknown 5§ IDispatch;

(6)YRIER A B XY & 5 6 804 5

(7)¥8 B SC Bl O ¥ B9 Fortran B,

BT AR SREENCERE, EXEEE, E0RFE, HE
O FEMLBIARAE R,

TS +—2hERE DLL F R i HEER N COM &7, HEEM

Ri ) COM #H 1%,

—. EXAMNE, BMORTE

7= Visual Fortran 6.6 £ F £FFE 5, %EE|B — Fortran COM Server L&
(ArrPassCOM), 7ERES MMM TR EUAE 12-1)F, #E COM MHFH/HLM,
HirEHLEARENE, G CoM¥&, EnmATHEEmERE,

FiRiZESEHE, 7E Fortran COM JR % 3% 5+ /BA COM A A E K& &3

W) R .
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M12-1 SECOMESFSENIREXNE

(—pAFIE
M— 2 ArrPassCOM %5 AT ER % 67 COM HfF TR 12-2), £Ha M
b 1 ) R A S RUEE GUID M BOPRAR A . {5 B R0k 4 (A

W 12-2 COMEfNEt
(=A%
R ArPass WEfFREE coM (LA 12-3), HMERRENRE
ID(ProgID). MiAT. K&, SEEE, ¥ IDCLSIDVW. HEITREEN.

M 12-3 HFRRE
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(ZHEO

W= JArrPass SR ELAMAE QLA 12-4), HHBRERPHE -1
& “Dual interface” (), #f VTBL #00f IDispatch & Ol 8% @ shik
0O, Sr RN R A RS E ME TR AR T . R C++ N ER VTBL BN
i RT3 B A T i 98 A PRI T L RE ;M VBScript ¥R S, B
F MU ah & B E (MRS SE )R N ) IDispatch {E 0. FEXESRES, COM BN EE
MeymEn,

Hi124 SAHBEONRE

TLEE 1 R H &5 A shib T o S 2% Bl { Automation—compatible data types).
B L 20 L 8, 3 —1E W *Uses only Automation data types”™ [ S1# iR .

£ COM MO, BH — & (DefaultyiE D, REPBEFEECEIGMAED.
Ao (Y 3 DA — O (ArrPass), [FEHE X RS RMHBREED.

48 0l F A — 2Bl ArrPass_InstanceData, 7 COM 35 i3 {0 8 48 38 4 25 %y
. YEPBRTFOEEES coM M, SfuURBETACMATHEE. &
REEE P, 2R RE, RS TRRIEER,

()7 &

ET ¥R IArcPass EOEM— T ik, #
P o12-4 W E S RPEBOMERST), Rk
“"New---" Hiffl . HBHE 0 A ik 89 3 5 HE (W0
¥ 12-5) 76 i AHEHE P 6 A T B ArrRowSam.
BER., EMSNEED T, BaaiiiEmni

. WP 12-6 Bras . 125 hHWMOEMAEE
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E12-6 WiBmasiEQnE

(R)FESN
BFHEY ArRowSum WikiEmSsd. EH 12-6 MREPEPhE, Rl

“New-" He#l, TEMUEHMARNSHIHEEPRASEE A, JFHTHE 127
ik A

M 127 Am@HMNE

St , Fortran SB M RYEFE REAL(S), R R HE O B2 B0 (R 3 O GE R 5 1DL
{5 P ) S0 25 50) % double; 76 COM DU 1 Fh, S8l 8 808 R R % 2 M (SafeArray),
JELLA] AR, Al 8 M Intent 3224 InOuts H¥R{EMME, i S8
gy, feOEL EERS EME — MR TR

¥ 2% bin RS % Row, A T BEHEHNTE, RREFRAREER
et | A D6 M EE Intent 3% In, BAPE 12-8 B
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L -
- T i

M 128 RowS#HNE

BT BEOMERER Col, FEEASEHAME, RiEEERR -1+
B WIS A SN RSum, A iR R SO MATAOR, MEPELR W

T8,
. EREONE

AR R "Save” FEHEL M E S5, Visual Fortran 6.6 B T #ME,
[6]HTIF TODO.TXT 0, #EX A HmE SEEFEna TEPeTF. Kb,
FER SO ST “Source Files” 3CfF3erh; ¥ 2 H P 76 0 5 o el s 14 I
¥, MIFES R HEEMN . AT AT “Do Not Edit" X%t H
[E] S ] 66 9 1 2 3 0 P 1249 BT,

sl OhjeillEla
i SEE ShIrvaAes Fetereras | EnjeeiDuts
i VP, R irviper | LONE | Aewall

ol v il Aewwall 0 LBE
& v o s PRI roraoE o Plabd Duitisl i e oo
ol ek e

E e | ot Bate

bpe|
boech abiribuwbe referasgy EAC LR
FOTEE. e Taeld oleeeg ke

=.I.“|.H J
M2 amBdOmEATTs
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“Source Files” 3CHFIEHE UArrPassTY.f90 818 7T — KA BR(ERE)N E
XEHMEARBMTHARE. RRELRUEEELT cH+hE08IENR, ATFE
COM M BB TRIE, #X Lk cOM B4R, AR BIETE LA
M, AmBEEEZXY, LIETRRFELGEL,

“Source Files” 3 78 UlArcPass.f90 €& T # O(ArrPass) F 935 B, 9]
SEW¥ COM O H %N Fortran AL, HFHE TRBEE. BIEm 2 PpRE
EOFENEL, MBELEFERBEOFENERAN, HHETE UlArPass+.90
X, FEHRXADHERADE B UlArrPass.f90 X4

T[4 0 Jr ik [ArrPass ArrfRowRum BJSEBRAEHE .

! UlTArrPass.f90-This file contains the implementation of the
! 1ArrPass methods
!
! TArrPass ArrRowRum
function IArrPass ArrRowRum({ ObjectData ,&
Arr, Row, Col, RSum) result (hresult)
use ArrPass_Types '
implicit none

type(ArrPass_InstanceData) ObjectData

fdec$ attributes reference :: ObjectData
REAL(8), intent{inout} 1D Arr
DIMENSION Arr(1:)
INTEGER(4), intent(in) :: Row
INTEGER(4), intent(in) :: Col
REAL(R), intent(inout)' :: RSum
DIMENS!ON RSum(1:)

integer{LONG) hresult

1 TODO: Add implementation
INTEGER(4) 1,]
REAL(8),DIMENSION(Row,Col) ::Temp

Temp = RESHAPE(Am, (/Row,Col/)) Vi —ZEBE el 4
DO 1= |, Row
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RSum(I)=0.0
DO J=1, Col
RSum(I) =RSum(I) + Temp(i,J)
END DO
END DO
1 TODO: End

hresult =S8 OK

end function

He, | TODOHHEMMBEREE, HMEhm S ERKERAR.
CHRH MBI R ME - NS EEERNSH)IE ) M0 R0 this 485, X H,
Fortran BB — NS A RAERRIN R, LI HAE Fortran /1% 5 COM I RACHE
EOFEEHRRE, rmiE. SEAGTHE, M DLL X4, ERE,
Fint i B ot e, Hb, h MIDL T B 434 5025 59 B F 8 B AU o 5 S0 o
48 2R B A '

/f server.idl : IDL source the server

// This file will be processed by the MIDL tool to
// produce the type library and marshatling code.

import "oaidl.idl";
import "ocidl.idl";

// Interfaces for ArrPass

[
object,
uuid(BFCE2BB3-4EC4—4AF1-AB44-FB8F7ABEEBO07) ,
oleautomation ,
dual

]

interface [ArrPass : IDispatch {
[id(1)} HRESULT ArrRowRum (
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[in, out] SAFEARRAY{double)* Arr,
[in] long Row,

[in] long Col,

[in, out] SAFEARRAY{double)* RSum);

#/ Type library defintion

[
uuid(0982E944-832E-413D-80A9-006B98C7CEAF),
version{1.0),
helpstring("ArrPass 1.0 Type Library™)

]
library ArrPassLib

{
importiib("stdole32.t1b");

importlib("stdole2.t1b");

uuid(62E8937C-2E2B—41C2-A7B7-51AF83469086),

]

coclass ArrPass

{

[default] interface [ArrPass;
¥
i

s g4 1 % BUE O (dual), 3@ [Dispatch #A KA, Fortran FHSREBFHRNE
¥, B TR,

=i COM AR PEFHIEA

F 4 5 M Visual C++ 6.0, Visual Basic 6.0 & Delphi 7.0 HEXPRBRRFP, ML
# COM KR M.
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-= . Visual C++

M FE Visual Fortran 6.6 3% T &8 COM HHE T #Eif, MIDL THY¥ Server.idl
T RIFREBEMRR, LA T Server ic M Server.h 3, AW XHEET
MMk, BEOKNEX, Visual CHEPEFITLIHEIIRE 4R, TFIH Visual
CHERIGEPET:

/IVCClient.cpp
#include <iostream.h>

#include <windows.h>

//Guids, interface declarations, etc,
#include "..\ArrPassCOM\Server i.c"
#include ".\ArrPassCOM\Server.h"

void main{)
{
cout<<"Initializing COM"<<endl;
if(FAILED(Colnitialize(NULL)})
{
cout<<"Unable to initialize COM"<<endl;

return;

/iCreate COM obiject, return pointer of interface

[IArrPass* plArrPass;

HRESULT hr = CoCreateInstance{CLSID_ArrPass,
NULL,
CLSCTX INPROC,
IID_IArrPass,
(void##*)&plIArrPass);

if(FAILED(hr))

{

cout.setf(ios::hex,ios::basefield);
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cout<<"Failed to create server instance. HR = "<<hr<<endl;
CoUninitialize();
return;

}

cout<<"Instance created"<<endl;

double r{2], a[} = {1,4,2,5,3,6};
long ix[]={1,2,3,4,5,6};

/{Declare and create safe array
SAFEARRAY FAR# psa[2];
SAFEARRAYBOUND sabound[2];
sabound[0].[Lbound = I;
sabound{0].cElements = 6;
sabound[1].ILbound = 1;
sabound[1].cElements = 2;

psa[0] = SafeArrayCreate(VT_RS, 1, &sabound[0]);
psaf1] = SafeArrayCreate(VT_R8, 1, &sabound[1]);

for{int i=0;i<6;i1++)
SafeArrayPutElement(psa[0], &ix[i], &a[i]);

/{Access interface
pIArrPass->ArrRowRum(&psa[0], 2, 3,&psa[1]);

for(int j=0;j<2;j++)
{
SafeArrayGetElement(psa[l], &ix[j], &z[j]);

cout<<"RSum["<<j<<"] = "<<rfj]<<endl;

//Release interface
if(plArrPass)
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plArmrPass —=Release():

cout<<"Shutting down COM"<<end|;
CoUninitialize();

}

WP, H COM AP % CoCreatelnstance @I/ fF Rt @, HEFE O E . il
3 O 36 ¥ U (W) 48 O G .

Fortran S {FE SHHE D kP HRHA SR E TN, HEETR. B
LR TS A R WA, R COM FRERAY . HTE Visual C++p a8
Bt, GEdE G FREMES 1, L Fortran ¥ #EE—. 5%, Lk Fortran Cvikicl
9 91 < AL &40 #5107 16 () — S B8, 7E Fortran 8115 75 i 04 PR — o W o [ROH — 9
¥

— . Visual Basic

Visual Basic 6.0 3 COM 248t TiREF A £, 'S Visual Basic & P RF
. B Visual Basic PIER] COM #114, HERES| MEMFREE. SE Visual
Fortran 6.6 545 F 3% . 3% COM #1#Fr, B Ash#tiT T REER. RLLSITH "L
B3| Bl SHEEHERT, WL E F# B i Fortran £ FF 25 BB (ArrPass 1.0 Type
Library).

£ Visual Basic TR mAf R RENTIHE, FTENRREEPERE
AR 0 B Ak (L 12-10), #% A0 ER 9 8 O (I ArPass) BB 2 Visual Basic H Y
(ArrPass), 181 B # 9 HIREAY Visual Basic (AT, 7 i 8 R Y B 5 Rt
i Visual Basic SCIRERY, A% 4 WO B0 AR h ) A RIR R RN Visual
Basic 2 Se . 2 dof 5 a0 R £ 800 0 1% 3 W #E(By Val )8 47 #57m tH 3 . Visual Basic
" 30 Fortran —#, Bh95 oS 8fE iR 2 %9 Btk (ByRel). M{ER{fFRA, £
{0 & S ByVal {584, B ArRowSum Jrik S Row Hl Col £ WA
ByVal %, Visual Basic il ] COM SL{Ta LI

STV P TR TR

Hiz2-10 #RMNESPHEORSE
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Option Explicit
Private 15Sum As New ArrPassLib. ArrPass

Private Sub Form_Load()
Dim Arr{5) As Double
Dim 5{1) As Double

Are(0) = 1: Arr(1) = 4: Arr(2) =2

Arr(3) = 5: Arr(4) = 3: Arr(5) = 6

1Sum.ArrfRowRum Arr, 2, 3, 5

Debug.Print Str(S(0)) + vbLF + Str{S(1})
End Sub

{815 New <2 M Visual Basic 20t @ RERE, QURELFIR, 25, WoH

EWAIMRTET .
M En R, BFPMHaRE YhENNE, LENHFEENE.

=.. Delphi

Delphi 1 COM 3R MERBFERN LH. T “Project/Import Type
Library-" SFEHECLE 12-11), FE5 # 02 0CHE 12 8K ArrPass 1.0 Type Library

M 12-11 SIAEFRIE
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(Version 1.0), {#E8E 22 TArrPass, PEHL “Generate Component Wrapper” , £
i “Create Unit” 38, P4 Delphi R4 61562, H4 M AEN A28 B FE B op
{ArrPassLib_TLB).

W cCOM MBI RITR.

unit Unitl;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

Dialogs,ArrPassLib_TLB,ActiveX;

tvpe
TForm!1 = class{TForm}
procedure FormCreate(Sender: TObject);
private
{ Private declarations }
public
{ Public declarations }

end;

var

Forml: TFerml;

implementation
{$R =.dfm}

procedure TForm 1. FormCreate(Sender: TObject);
var

TIArmr:1ArrPass;

a,b:array of Doubie;

ix:array of Integer;

pa,pb:PSafeArray;
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sabound:array[0..1]of SafeArrayBound;
i,):Integer;

begin
SetLength{a,0);
a[0]:=1.0; a[1}:=4.0; a[2]:=2.0;
a[3):=5.0; a[4]:=3.0; a[5]:=6.0;

SetLength{b,2);
SetLength(ix,6);
ix[0]):=1; ix[1]:=2; ix[2]:=3;
ix[3]:=4; ix[4]:=5; ix[5]:=6;

saboundf0].ILbound := 1;
sabound[0].cElements := 6;
sabound[1}.ILbound := 1,
sabound[1].cElements := 2,

pa := SafeArrayCreate(VT_RS, 1, sabound[01);
pb := SafeArrayCreate(VT_R8, 1, sabound[1]);

fori=0tc 5do
Safe ArrayPutElement(pa, ix[il, a[i]);

J1Arr:=CoArrPass.Create;
IArr.ArrRowRum(pa,2,3,pb);

forj:=0to 1 do
SafeArrayGetElement(pb, ixf], b1}

ShowMessage(FloatToStr(b[0])+','+ FloatToStr(b[11}});

end:

end.
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BT, 5| BT HRERAT(AnrPassLib_ TLB)H! ActiveX 70, RAUERATHS
THEE, #O05TEHEX, URAFCRE. ¢EHAGMEHTE &S, #
BEFPILURREL T A L2 COM#EO

[Are:=CoArrPass.Create

ActiveX BILIAE T COM API ¥R $F4F COM B R E £F4, Visual
C++ F R AR COM API BRI, B EFViA]; Delphi N3 H & 5% &
lal £ iE FH COM APT ¥l PRABRIER X BRAARL.

b

=

O ¥F Visual Fortran 6.6 3T, #AHK COM A#Fm T, 0L {EH#bE SCHAFRE .
O, Hx%, ¥ Fortran STEBFHHE COM d{F, MAMA Fortran iH &
FEE Rt R R A P Y AR T e B T s |

O i Fortran COM A+, B 24 Fortran it BHIEE B AGEOMNTE. 4
HEONREAIED, FERSENOBIEXRNEES Qs RENHIBER,
DRSNS RSERHE BRI,

O SEXFEDOHEE, 8 Intent MESK(BRBEGR)NEERE, =ME In,
InQut 1 Out, 43BN (%38 . SUREEAIRBER. RASB RN HFR,
e AREREREE, BOMAREIDL)MEHE AW,

O Visual C++0] HEM A4 44 0 % L X (Server_i.c # Server.h),i§F COM API
B 1 (CoCreatelnstance) BB A H R, TEHEAMNERIE, WEVEA COM API
PRBTERLE .

O  Visual Basic ¥f COM /AR LB . S| ERE, FYHF0EHG
ME, REEHAMR T, E8 KL Visual Basic FEiIRRAMRAEFR
W, BRE#HFESRNESERBEByVa)BR X brm iR,

Delphi % COM R RIEEFIAGIRAE, QR4 EEESS, FHEE
REEBRHG R, HELBHAMERE, BT Visual C++, BATREEE
#F COM API R 3c R .



+ 192 - Fortran 90/95 MR ¥ it

[1]
(2]

L3

(4]

(5]
(6]

[7]
(8]
(9]
[10]

fi1]

[12]

5 % LW

Brian Hahn. FORTRAN 90 for Scientists and Engineers. 1994

Compaq Computer Corporation. Compaq Fortran Language Reference Manual.

1999

John R. Cary and Svetlana G. Shasharina. Comparison of C++ and Fortran 90 for

Object Oriented Scientific Programming. Computer Physics Communications, Nov.

1996
Compaq Computer Corporation. Compaq Visual Fortran Version 6.6 online

documentation. 2001

Microsoft Corporation. MSDN Library Visual Studio 6. 1998
Borland Software Corporation. Borland Delphi Enterprise Version 7.0 online

documentation. 2002

BiRg, HEF, BR%, %. FORTRAN 5 VISUAL BASIC {B&&RB KB

7. RIUKREIRFEEMR, 1999,32(2)

B BRE 4, REL{B. Fortran 5 Visual C++HESHREHFH. RN KEFRT

FR), 2001,34(2)

R, AW, %EFR. T COM MRAAM. HRAMNA, 2001,213)
EYR4T, ZWE , iR%. Fortran 5 Delphi IESRE. iTEHNA, 2001,21(4)
FIMRLL, /1%, ¥Wi°F. Fortran DLL {4 RBINET Ff. R KEERT
2 05), 2005,38(4)

FARLL, (B8, # FF L. Fortran COM AR BINET F . RIREEH(T
R, 2005,38(5)



	list
	list module


