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BEl, B FELAREBRMGEEHEITEE D, 10 Matlab fl Mathematica, ¥
EiRA — s 7 R BE RS, i IMSL,PETSc,LAPACK %, Ef 1T E, 5
FEA. B, M TFHIMZARE LCSFEAXLERREORAEN, LA TR
HANERE., XRANEHEYENEBEETETIL, THANBEEERE , TFEBITFH
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FortraniE 5 R A RAME. i, KB a MK E b HMB B K& c,Fortran iFF X
NB/E—%1EHA c=a+b AT UEREE ;M C/C+ +i&F W LBm LIEREA
7. XHn, B o ER b HFE B ¢, Fortran i 5 U T E — KiEH c=
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DI £ ? Fortran(Fortran90 LAJF A M1 C+ +#F B & X BB R A5,
MEMNAHTUS BEEHWER.ETFEP . EEAAREHRSE.

e U L& E ST, Fortran iF 5 EHE T BE SR B/R 1 TR LA, B
I, A5 Y B A B #R A Fortran 1% 5 L,

Fortran ¥ EE B £, il MinGW ., Compaq Visual Fortran #] Intel Visual
Fortran, H & Compaq Visual Fortran f] Intel Visual Fortran J& £ i, FF & 35 (A
B 1-1), 40 iR A0 A AR S AR B 8 T MinGW 48 0 2 B 9 45 1% 28, ThRE R A, (B
ERGBRN, KB/, B TTRMEE.

8 test - (ompﬁqvtwmm il’nt"“O
:L.; BB’ [Qy
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- Pestion kB end program
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1-1 Compaq Visual Fortran £ 5 7 & R i

THEEENHF—T MinGW HZEMEFLRE.

(1) FTREZES. #A MinGW B J7 M3 http://www. mingw. org/, Rii g
89 Download Installer, T #HE < B 31 FF 45 T £, X4 mingw-get-setup. exe,

(2) FTHIHLEHMIER. mingw-get-setup. exe FRFER)G, Wk E, 21TH —
AMIEE, AP BREREZE B RIFEFERIFHRTE, X B R F A% mingw-basic F
mingw-gfortran, 5 & F 8 ML % Fortran 4Ri¥as.

Q) BERETE. AESTEFUE FTELERERFTEREEMBREHN
path AWBEF X, UFEITUEEERE LT HIFTS. BARELIRE - AR
ARG EE EAROBERER, EBREAFBEXETHNEE . RESHEE 1-2
(WIIRK“RERE"E D . BB“RAET R, FREER LA AEER”IEH,
REHAE 12D IR HAREER"H O EFREEH O P K PATH —ERNHRE,
7 PATH 7 B{E &5 i £ MinGW 45 388 AT $hA7 X4 19 BT ZE 8% 42 (40 D: \ mingw\
bin) , B “HIE"HH. R/E7E Windows BIERZEFITH DOSHALFTEO  FA
gfortran f54 3 f7. IR H IR R{EE gfortran: fatal error: no input files, | &
B MinGW P45 728 B3 B .

(4) iR . ik ARAE % R, B AT U 2 F AR hello. £90 78 B %
D:\program\ F,$T 7 DOS sp 27 E O . A2 D: FFARBFEZE, REEA
74 cd D:\program\ # AR B, B/G AT 4 gfortran hello. 90, 7] LA
{8 F gfortran 4R %28 X A 314 hello. 190 #F74a1%F . HwiFER/E EREEHEF
TE R — T AT X a. exe,



"4 HEITEELESEKN

¥ '3
lﬂ!ﬁxm mmr‘:mtuu

Lo
AR, A WWite], AR, LREAT
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(a) . o (b
BE 12 i8 ¥ Fortran fRiFEE MinGW R T R

(5) ATRF. 7£ DOS 4178 A PR AWML a. exe, ERFHRIATESF .

BEWE—S  BETEIBFTEESAERKENTESER ARNTERAZERK
HHETERER. SRBESHEE-F.AELBRGNEEFERERSZ. MW
Matlab,Mathematica,Origin 3R AR KWL E T, HEME FERER, AFH T
V%%, ABEFEMEH Gnuplot(LWE 1-3) , XR— MR BB KRG, FTLANER
FW http://www. gnuplot. info/ T8, BERERABINRRK, EBLH LR
BB =EE, FZEARHF LHERBRREELH M. 55, Gnuplot AT LA
BE AP RBYE A RELE S E . XX T8 B s R L g S RS T 23

Copyright {C) 1
} Thomas wWilliams,

gnuplot home:

fag, bugs, etc
immediate nelp

,__*,ﬂw*--

».._*-_W_-.,,,..ﬂ,,_«___l._w —h
; R R

hﬂn&»wa—nﬂggﬁ*~ﬂﬁ*

;T."linll trpe set to ‘wd
‘gnuplet> plot sinix}
gnuplat>

A

TR

z 10,0523, -0.805307

1-3 Gnuplot £ E %%
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WRZBRHEFELSARE—F  BEITELERAKSERE. X—/PHRITKIT
B—TRTRENEE, BERENEL. 4K, UREHREENFE.
RERTECMESEREZRNER, RETEMENEREZE. IRA 2 X
A—TYHEBNIHREERE - R ZYEEBEN TRV EERER LT EHE
(AT AR A ERUMED » AR AR ZE e IEXR RN
e=|z—zx" | (1. 1)
Bt ok , ¥y 3 B i ME R (Bt 7T A RDERUME MR Z 5k RR , B
z=z" *e (1:2)
TEEXHREXRE., ARMYHEE, KR APMMESBARERET, XHE
BEAEEREMNRERFEMBIHEERNVERERAGEN. Ml WEZ)S
BB K452 100 1 1000 AR 38 &, IR 4 X R EERE 10, BREH AW &
GRENER. Bl RMNALEZEBEYHEE A FH KD, EX—MHFHRERE,
XX IRE . ERR/PRELERN R E 5 MEZ [ & HE, B

e=-5_ (1.3)

FEAHT —BMOREEL. EXHFRUBRETREIES B BRX 2R E K R
HEZEFLUTILAFM@.

(D BERE, LHENYERBEEEFER EUSBIAERR, A TEBE
AR HFTHI, RIIABA LR — ARG FHO . AR RLA
2FIARBRE. Sl NE—NEVHAH TESIE TEELWEKL TEERM
T&ERERBBI AN E S IEE., RATTLUBRL =MER, 55 RES PHS M
RELZEH FREIEANEMEELEHMEZBIERER PR ERA HH K
B3, XEAFRMYERR,&HEFEFHORERE.,

@) MMRE., TEHNYHERBPEEFATELRNEBOSH MRKE &
6] EEBE AR, AR BN ARREWETF B BT AMRNIRE L2
B BARTTESRT.

) FARE. BETEREATHENNTEE . AENTEH BN, HLBTEE
BT 3 A X HR B YL R BB LA FRALBOR R A7 5088 » b in— 2 56 55 95 35 /)
BB R E AT R 6 U /N 8RR B9 PR B A BT (10 & FLAD 5 b B i AR
REBAFTARE, IHRTELEP, RETEBTELSWEARE LT, ZHRHR
ZIEHEARERMY AT .

(4) B#iRE., BETETESHD] LR KR, ENSEAR =M B8, 8



* 6 YETTEBRLSIU

AREYCHFEAMECRINFEETENEMETRHRF, UEHHEL NS TR
IR, XERE BEBRRST RO TREETIHRLAA. IHMERTE,
181 228 3o 280 8 F) 2 8 JR Y S HE B 2 L B P R T R B0 SR AT §R 22 L I R TR I
TR IRER R

REME B/MRE-ERRIMNO B, £ERRES,BRT R REZEN, KA
ZWRERERE FARENBH R BRELETEFRTEEMK. HHRE
ERERITHBEARTESE. WEENAEE AN RERBD. SARZEBRT
BEFFRBIERE, i — B ERE R H 4 M FIRARERITR, — DU E R
REE 8 N FHENFRICR  ATHENF RS, WEAREB/D. BEREN
H R E BRI P P R MH R E , & K/, R R, MARB R E8/. TEHK
YR, 38 B DA B 7 FORBIANR 2 , 7T LALE T3 45 R 5 0 vE 0, {EL0 SR S 3% on 4 L A4
HHEE. EHENERTEEEZR . RINZIR—ITSHEHTES.

BlE RIMRFET—TRENEEBEMRR. THX—QEFER, BAEE
HER—EE.EAARANTERBLSAHELARANTESER. THEHRE—
AR BB F T E— RS

1= J:x"erldx, n=1,2,,20 (1.4
BHBERR KNG n SR AFRSE L, A@EFT 72 BETE S, E7] LA EF S
BRI AKX TR —TIEK,BP
J‘:x"e’_ldx = x"e"! I: — nj.:e‘"‘x"” dr=1— nﬁe’“‘x"‘ldx (1.5)
X, FORM BB — N ERARK, B
IL,=1—nl,, (1. 6)

HRHEMET L RATUAAX —-ERAXHBEUERENRLSE L.
Fortran A I0F .

program main

implicit none
integer :: n
real ¥ 8 :: 1(0:20)
1(0)=1. 0d0 - exp(-1.0d0)
do n=1,20
I(n)=1. 0d0 - dble(n) * I(n-1)
end do
print "(4(a2,i2,a2,17. 3,5x)",("I("yn,")=",1(n) ,n=1,20)

end program

B 1-4 s R E R .
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(= 0.368 (2= 0.264 I3)= 0.207 I@= 0.171

I(5)= 0.146 I6)= 0.127 I(MD= 0.112 @)= 0.101

(9= 0.092 1A= 0.084 IAD= 0.077 I(12)= 0.072

I(13)= 0.067 I(14)= 0.063 I(15)= 0.059  I(16)= 0.056

IA7)= 0.053 I(18)= 0.050 I(A9= 0.050  I(20)= 0.000
15 FMAEKRAN(LI)HEHRIE(LE L)

GREA, ZIRMEBEFRE. RITETURAZANIT T ERBEREIRE
HEERERPRIATEBE . BRE n=20 KR, FE LKREN ., MBI T n=0
B, Lo BIRZAR N £e/20), IEAL B L RERTA/D. HHRITZRAFTER
B HESRABEEREN, ERETELEF . B AZMBORMGITRE, HFTHTE
GIRB TR,
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X—BERIREI MM IR H RN, XEARRE— DR E, B
EHEEZHMNA. HIEARNPEALE . TR, 5ix L) [ &
HEN TR BAGEERER FEANBIRBE LN ANG  FEGBBETT
BNFERRMRAX LT, FRER.

ENBEELE, B EEFA B X4 Main. 190 il Comphy_Findroot. £90,
H Main. 190 MZIRER B SRR F , & SCRIRF 2, 3 A SRR SRR T B T RZAR.
MBEABZWT . UESAliEE.

program main

use Comphy_Findroot | BATBEBRBHEER

implicit none

real * 8 :: x | FRNETR

integer :: imethod,niter

external: : myfunc | EXRE (), FRBHFEEA ((x)=0

write( * ,"(/,'Input initial x: ', $)"); read( * , *) x | REBAERYIME

write( * ,"(/,'Input iteration number: ', $)"); read( * , * ) niter | WEEREH
do

print *

print "(a)"," All methods"

print * ,"1. Bisection method" | =48

print * ,"2: Jacobi Iteration" ! Jacobi #E B

print * ,"3: Post Acceleration" | BiEmEAE %

print * ,"4: Atiken Acceleration" | Atiken IIE B B

print * ,"5: Newton Iteration" ! Newton &L B

write ( * ,"(/,'Select method: ', $)"); read( * ,"(i8)") imethod | EEH
print *

select case(imethod)

| =========#XBARAKKNRREF

case default
exit
end select
end do

end program
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Comphy_Findroot. 90 U4 T2 I R $AT BARB R IRE L BN AEWMT.

module Comphy_Findroot

implicit none
contains
| EXBEERAMKRBEE R

end module

E1TH Z 9D &

THARRERBEMNTERRAE,. EELANAS XERERFEMAR. KA
EEREMT.

) BBEERBHTBRELAN ((O=0WERX . BEIBRTETEBEHNHE,
X, RERE—A o, BEEH f(ONESET 0, M2 FBRHREMRA T .

(2) RMEWERXE (o, 0], HFIHTEXBEHFLHREME (O £, R
fla) f(D>0, MEAK X B &AREE, TEEFE XX A [a.0]((UE A FHRER
BB . RZ IR f(a) f(6)<<0, AT LA E X8 A IR/ F T EBMORER
W7 4 43 X ) .

(3) ZEXE[a,b]FHBF K xo=C(a+b)/2, NE
2-1 i HHEREE f(x) R fla) f(x,)<<0,
WA MR ELE R KB [a, 0], RZ BIEH KX A
[o » 6] REALE FA F AR 0\ —— x

(4) IRIRIEA ¥ XA e, xo ], HRBHH A
=(a+x0)/2, BRI S (x) TR () fa)< E2-1 —fETEE
0, MARZEX 8] [as 21 ], RZ MRFEX Bl [x1 5 x0]o WRARZEAG X 8] [0, 0], B H 5
21 =(20+0)/2 I B REE f(z1), IR f(20) f(x) <O, MBREZEF K [E] (20, 2],
RZMREXE [z, b]{UEH FHEBRIER) .

G AWEREFAH HAEHTEERWRBSEM (2 Tr b WERE = {H.e
RARRERE)

|ze— -1 | <e B | fla) | <<e 2.1

TR L Comphy_Findroot. 90 Hin A FHE M 0% F RS, 2% func

—NFREF,EXTRKR AR, niter WIEE T =402 BER B H x WA ERPIE
(R [a] s B &

subroutine Bisection(func,niter,x)

implicit none

real * 8,intent(inout) : : x
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integer.intent(in) : : niter
integer:; : iter
real * 8:: xup,xlow,fx,flow,fup
interface
subroutine func(x,{x,dfx,gx,dgx)
real * 8,intent(in) :: x
real * 8,intent(out) :: fx
real * 8,intent(out) ;optional :: dfx,gx,dgx
end subroutine

end interface

xlow=x—1, 5d0; xup=x-+1,5d0 | BEERWERE - SERXEGEE 3.0

call func(xlow,flow); call func(xup,fup)

if (flow * fup > 0. 0d0) then ' IR B ((OELETHARRS WK E
print * ,"There is no root in the interval!"; return

end if

print "(a)","iter x f(x) |dx|" ! dx BP g 2437 X 5] 58 B

do iter=1,niter
x= (xlow—+xup) /2. 0d0
call func(x,fx);
print " (i5,3f10, 3)",iter, x,fx,abs(xup-xlow)
if (Ix* flow << 0.0d0) then ! HHEH B BHAE fCOREH B SHK X |
xup=x; fup=fx
else
xlow=x; flow=1{x
end if
end do

end subroutine

FRFPREMATENEDUAM[ 2.

select case(imethod)
case (1)

call Bisection(myfunc, niter, x) | A= SEREB
case default

exit

end select
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flx)=x*—2z—4=0
R, REERWME . =2.0, EXXE KNG 3.0, MymXEHA [2—1.5, 2+
1.5]CBp [0.5,3.5D), HHEHZHE,EHRE HEENXTFRF myfunc, EAUHE f(2)
B R BE (10 R BE O FHKSBLUBENF) . BFRABNT.

subroutine myfunc(x,fx,dfx,gx,dgx)
implicit none
real * 8,intent(in) :: x
real * 8,intent(out) :: fx

real * 8,intent(out) ,optional :: dfx,gx,dgx

fx=x% %2 — 2.0d0 * x—4.0 | BESAETE <, iTEREHE ()

end subroutine

TEHSH -MENHESR. RIONEZAEEERBHET, f(2) 59 %3 EH 7 5B
2 R AR  EAWEETEAR, ME 2-2 fin, RERLNOE EXERA
RARFEEHF, BT ERRELEKN, BEXR T B MM, REMET X
8] (BP f(a) f(5)<<0), E#BEE M AR UE 25 AC LS, X AR T HARE B R UL, L B — 14
AHHMRA .

Input initial x: 2.0

Input iteration number: S

All methods

Bisection method
Jacobi Iteration
Post Acceleration
Atiken Acceleration
Newton Iteration

ANEZWN -

Select method: 1

iter x f(x) ldx|
1 2.000 -4.060 3.080
2 2.750 -1.938 1.500
3 3.125 -0.48Y4 0.758
4 3.312 0.348 0.375
5 3.219 -0.877 0.188

E2-2 ZHFEHHEER



