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The finite element method is a

numerical method for solving problems of

engineering and mathematical physics.
Typical problem areas of interest in
engineering and mathematical physics
that are solvable by use of the finite
element method include structural

analysis, heat transfer, fluid flow, mass

transport, and electromagnetic potential.
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FORTRAN 22| H A4 (LI F LR SR B RN Z A5 S , AT E S48 Fortran
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B 1.1 B R — S4B Fortran 90 B2 (Smith, 1995) , Fl FALEA %M R BN R, 76X &
EE Bk FORTRAN 77 S E A2 D1E = (12588 Fortran 90 HIEEALH,
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FEBRHAEANAIE , HAO B SR,

o J/NEERT LT EAL
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PROGRAM GALLUP_POLL
! TO CONDUCT A GALLUP POLL SURVEY
IMPLICIT NONE
INTEGER : : SAMPLE, I, COUNT, THIS_TIME, LAST_TIME, TOT_REP, TOT_ &
MAV, TOT_DEM, TOT_OTHER, REP_TO_MAV, DEM_TO_MAV, &
CHANGED_MIND
READ*, SAMPLE
COUNT=0; TOT_REP=0; TOT_MAV=0; TOT_DEM=0; TOT_OTHER=0; REP_ &
TO_MAV=0
DEM_TO_MAV=0; CHANGED_MIND=0
OPEN (10, FILE='GALLUP.DAT’)
DOI =1, SAMPLE
COUNT=COUNT+1
READ (10, '(I3,I2)’, ADVANCE='NO’) THIS_TIME, LAST TIME
VOTES : SELECT CASE (THIS_TIME)
CASE (1) ; TOT_REP=TOT_REP+1
CASE (3); TOT_MAV=TOT_MAV+1
IF (LAST_TIME/=3) THEN
CHANGED_MIND=CHANGED_MIND+1
IF (LAST_TIME==1)REP_TO_MAV=REP_TO_MAV+1
IF (LAST_TIME==2)DEM_TO_MAV=DEM_TO_MAV+1
END IF
CASE (2); TOT_DEM=TOT_DEM+1
CASE DEFAULT; TOT_OTHER=TOT_OTHER+1
END SELECT VOTES
END DO
PRINT*, ‘PERCENT REPUBLICAN IS’, REAL (TOT_REP) /REAL (COUNT)*100.0
PRINT*, ‘PERCENT MAVERICK IS’, REAL (TOT_MAV) /REAL{COUNT)*100.0
PRINT*, ‘PERCENT DEMOCRAT IS', REAL (TOT_MAV) /REAL(COUNT)*100.0
PRINT*, ‘PERCENT OTHERS IS’, REAL (TOT_OTHER) /REAL (COUNT)*100.0
PRINT*, ‘PERCENT CHANGING REP TO MAV IS’, REAL (REP_TO_MAV) /&
REAL (CHANGED_MIND)*100.0
PRINT*, ‘PERCENT CHANGING DEM TO MAV IS’, REAL (DEM_TO_MAV) /&
REAL (CHANGED_MIND) *100.0
END PROGRAM GALLUP_POLL

B 1.1 — A Fortran 90 57

1.4.1 EREE

A RITA R — T ERR AR (L 6 ZHRE 10 HHITF) , Sk B M B A ME

FRBEE 64 fAIMLAFFHBRE . Fortran 90 H — b P34 B 50T ) TP ke s . B2 b T8 M
#ian, F i iE

IWP=SELECTED_REAL KIND (P =15)
KR El— NI R Twp | HANFESE A “KIND” A B R AR 15 fr RIS, IR mas
BB MERE , Twe $3R Bl — Al
2 TWe IR T U BRI IS , Fortran 90 4R AN T I 91 REAL RV .
REAL (KIND=IWP): :AB.C

FEEANRB T HREER .

A=1.0_IWP; B=2.0_IWP; C=3.0_IWP
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AR, A4 U BTERFAEBGE kIND MBNAED B4, B I AEFEMIAF_ we,
Ao, BRI EERRR, A HEE KT RS RERIE 64 (AL TR EIRBH, INREAT
KEMMLEE EHE, RS R —EiRE, F5 L, —SERTRNHE, KT
64 L R9AL AR EHTIHHE AR S BUEHRNGR , Wi SR E LA R BRI,

1.4.2 &#iEq

Fortran O A W R B AL X K458, F—HEREREZEERIESHEEW 17, ..
THEN. . . ELSE WM& M4, XFEHERINTER .

NAME.OF.CLAUSE:IF (Z#Hik{ ) THEN

H— R
ELSE
B aE
END IF NAME _OF CLAUSE
Hean .
CHANGE.SIGN: IF(A/=B) THEN
A=-A
ELSE
B=-B

END IF CHANGE.SIGN
LEEXAGIF A, KB R 4FR NAME _ OF _ CLAUSE 1 CHANGE _ SIGN REFTEER , T LA S
BB RER 1.1 FORMBERES N LT, B8 T “sELEcT CASE"%5M., iR
TEEH R AR T AT 48, i, HI R R — A B R 1Y INTEGER (##) | LOGICAL
(ZHEA)RHE CHARACTER(FARH) R, BT LR A F BRI .
SELECT_CASE_NAME: SELECT CASE (AFEH®EFHERL)
CASE (SELECTOR)
B —HoEN
CASE (SELECTOR)
B/ ¥ ER

CASE DEFAULT
RiEH
END SELECT_CASE‘NAME
XREEH IR T FORTRAN 77 HH7RMEAL B “go to” £5H4 .

1.4.3 {@EREG
Fortran 90 A PIFBIRG M, ZEH— R BB B AT ST A0 08K, 4



6 HRAF &AL

FIXED_ITERATIONS: DOI=1,N

B3

END DO FIXED_ITERATIONS

FE5E Fpaii R EST AR ) S ARG TR A PSS R, BN .

EXIT_TYPE: DO :
PEIR AR
IF (&G4 ) EXIT
ELNES

END DO EXIT_TYPE

CYCLE_TYPE: DO
RIS
IF (&%) ) CYCLE
EZNZ

END DO CYCLE_TYPE

ERE— B AR RS BB BT R P AP RIS 48 END DO SR IS MEAT;
BB AT R AR LG IR EIEFMA R TIOE , JFBkit cYCLE M END DO Z I A BITE4 o

£ EARFABITF , R R R B, ERE AN 2GR EN . ERBITER
BIF B, 3R BB B IR AR ARE MR B R AN LR B AT LA W

1.4.4 ¥4
1.4.4.1 ZHEWA

H FORTRAN i 5 B S R SR A 1 B B FE KU SR T R 2, TS R S
WRAA BRI AW # %A, B, Fortran 90 18 1F T 3X —8L4, & R B “SA "
WA UL, B R DR DR PR IR RS €, A U BB R AR B RO R
th PR GE RG FEAT IR RN “AMEE” . BRAS— MR B ) R R

PROGRAM DYNAMIC

U 26 B i B AL Y sh A S
IMPLICIT NONE

' MR 4, SRk /NAT AR
REAL, ALLOCATABLE :: A (3,1)

"EABHANETR
READ* ,M,N ,

VSR A5 R BRI A 25 1]
ALLOCATE (A(M,N))
READ*, A
PRINT*, 2.*SQRT (A) + 3.
DEALLOCATE (A)! ¥R AW 72525 [

END PROGRAM DYNAMIC



£1%F HWE&&R. AR 7

XA E R RN BR T iR A — o A, P B EE N — MRS R AT
BB T BREBHTIEE, BTl B —HE 0 BT 8 B MR SR A, B RS
HFPATCRAPFITH . LA R R AR &P B iR A R IR T B AR o

1.4.4.2 AT E"

FE_EEABIT o, —FR R T8 BRI A AN SR R AT ) T i 2 % 3)38
T8kt 7RI, ROTRUGX IR 18" 3] T HAHW A T E L, BB 6l TR 4TE H
RTHATHAETEA T EERLU 2.0 ME 3.0 25 B’a%%o

1.4.4.3 ¥AWERE

Fortran 90 FRER T #%3F % J7 XX AR MBS, B AN — A (AR U FER
AT
v =(/1.0,2.0,3.0,4.0,5.0/)
RERT:
V(1) = 1.0; v(2) = 2.0; v(3) = 3.0; v(4) = 4.0, v(5) = 5.0

51, B A 1 A8 A Bt AT LA B0,

w=(/vv/)
XS wHRARFER 10 MR E S SRR R,

1.4.4.4 XBTH

RRVR BT T SO AR, 30 BRI (B OB 8 ) o B “ ST 42 gather) 5
TR (scatter) RAERAEHH AN B 1.2 BR T B 8 8 7B B50H 55 FI#S H—#R 43,
R E PR , PR BT SBED R 1074, SR H U H BB R B ITE , ik
BICHN RSB, DA — RS K], LS N TR0 S .,

BT 65:82,76,71,72,73,77,84,83

BT 73:93,87,82,83,84,88,95,94

FE BEIIRF A" KRBAH KN STEERING _ VECTOR, 44 7 (GLOBAL) R B E 11 B B
(LOCAL) R B H VLN, T FRFER .

: LOCAL = GLOBAL (STEERING_VECTOR)
3§ LOCAL &K B % ] GLOBAL 4% B “Bi47 "B , M £ .

GLOBAL (STEERING_VECTOR) = LOCAL

FEAHH, LOCAL Ml STEERING _VECTOR &K BHE 8 MFK, i GLoBaL & B W RE BB F %
BETITFEK,

1.4.45 F¥A

MARGBAM—TREN FIRIEE— S W E, RT3 VIRENRS Az hing
LEF S (AR A “F R IR —FIRA R E, MR E D | X AR A,
FEA ISR A 0 B S 4, W A, 1:3) 5 B RS A T 3 FUBA B9, i B(11:13, ;)
FUHENR B R 11478 13ATATA M, MR FHE S ERATR R 5, HE EES 175K
PSR, TTT AR B S B RE X L AT HRAE
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B 12— RS TS A R T R i — 384

1.4.4.6 HARNBEEKRE

Fortran 90 78— MESIR AR SECH T A XM, BT BB T, X —
FERfE157E FORTRAN 77 RREE M L FRF (R HMFRPHEMH) R ETHFENLE
o ZENEIFRIE, IR A.B #l c R -, s M—Mr i, W T EMNEERESEH:

A=B+C !FRL%HWE—E& Do IR E AN RF
A=B-C ! ADHE-PMEEHBRORF

A=S:sB ! RORME - MESHEHRNERF
A=B/S | AURE-MESHEHBRNER

A-0. | RLwE — PR BT

A THENBHEAABH CME, A a=BxCHEN,HEWERERENBITEPE
HphcMATTRE, EEABERECE T B EISR M ERMAERARS.
1.4.4.7 #HTHBEZENARBEL

AT ERBNMMHANEARIZE , Fortran 90 RECH — L RS, EHRTIH B PENE

Mo XEAMBLCER D HFE, LKA THRAUE, B -XATHREARE, FTFRATER
PRECH -

FUNCTION MATMUL (A,B) VM4 5B RPE K
FUNCTION DOT_PRODUCT (V1,v2) !i&[E V1512 i &8
FUNCTION TRANSPOSE (A) 'REANEE R

PLE=AAEEREARBHRF PR W ERD], AT H S R4 7E FORTRAN 77 $3E
HHRE HCHFER.

HTEABGERREE .
FUNCTION MAXVAL (A) ! ;REAATHBAME TR R )
FUNCTION MINVAL (A) ! &6 ¥4 AS i B/ME TC R CR R0 5)



