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1111;* 2

CRXEXXRNRIKKRKK #72819n171 38018 Subroutine NEWTON RAPHSON
EXTERNAL F,FP

10 WRITE(6,1)

1 FORMAT (1X, ENTER NUMSIG,MAXIT,XO(INITIAL GUEss) )
READ(S,*)NUMSIG,MAXIT, X0
CALL NR(F,FP,NUMSIG,MAXIT,X0,X,Y)

WRITE(6,2)

2 FORMAT(1X,ENTER 1 TO CONTINUE, 2 TO STOP 9
READ(S,*) IFLAG
IF{IFLAG .EQ. 1)GO TO 10
STOP
END

CxRXRXFUNCTION F(X):F(x)*xxexx

Cxxxxxf{x) from the example in Section 2.1C¥X¥kxkx
FUNCTION F(X)

F=EXP(~X)-COS(X)
RETURN
END

C*****EUNCTION FP(X):First derivative of f(x) = f’{x)¥x*xxxx

FUNCTION FP{X)
FP=SIN(X)~EXP(-X)
RETURN

END

CxXXXXSUBROUTINE NEWTON RAPHSON* %k %%

C*****See Slope Method Algorithm in Section 2,1A%¥Xx%kx
SUBROUTINE NR(F,FP,NUMSIG,MAXIT,X0,X,Y)
RELTOL=10. %% (-NUKSIG)

XPREV=XO
YPREV=F(XO)
WRITE{6,6)XPREY,YPREV

6 FORMAT(1X,’K=0 ' , ' X0=',F12.7,” YO=",E13.7)
DO 10 K=1,MAXIT
SLLOPE=FP(XPREV)

DELTAX=~YPREY/SLOPE
X=zXPREVHDELTAX

Y=F(X)
WRITE(6,2)K,X,Y,.DELTAX

2 FORMAT(1X,’K=",I2,> X =’,F12.7,” vy =’ E13.7,
t'  DELTAX= *,E14.7)
XPREV=X
YPREY=Y

[F{ABS({DELTAX) .LE. RELTOL*ABS(X))GO TO 9
10 CONTINUE
WRITE(6,4)MAXIT
4 FORMAT{1X, DESIRED ARCCURACY IS NOT EVIDENT IN”,I3,
t ‘ITERATIONS")
RETURN
9 WRITE(6&,3)X,NUMSIG
3 FORMAT(/1X,’X= ’,F12.7,” APPROXIMATES REQUIRED ROOT TO ’,12,
+> SIGNIFICANT DIGITS)
RETURN
END
OR 205 383



#2a814 output 311717801y Subroutine NEWTON RAPHSON

A mTuRag1vlukira 2.1C

ENTER NUMGIG.MAXIT. XOCINITIAL GUESS] UNiT 57 con
7 10 1.3

KT 0 X0z 1.3000000 YOz , B032927E-02

K= 1 X &  1.2927170 Y = .1442432E-04 DELTAXz -.7283263E-0Z

K= 2 X = 1.7926%60 Y = .2980232E-07 DELTAXz -.2099426E-04

Kz 2 x = 1.2926960 Y = .29802326-07 DELTAX= -.4337729E-07

X 1.7926960 APPROXIMATES REQUIRED ROOT TO 7 SIGNIFICANT DIGITS

ENTER 3 TO CONTINUE, 2 TO STOP 1

ENTER NUMSIG, MAXTIT.XO(INITIAL GUESS) 7 10 4.712389

k= 0 x01- 4.7123870 YO- .898327%E-02

Ko 1 X o= 4.1212920 Y = .2663583E~06 ODELTAX= .B8903298E-0%

K= 2 X = 4.7212930 Y =-.2151355E-06 ODELTAX= .2640180E-06

*= 47212930 APPROXIMATES REQUIRED ROOT TO 7 SIGNIFICANT DIGITS

ENTER 1 TG CONTINUE, 2 TO STOPE
Stop - Program terminated.

384
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WoAE19R1TL 7808 subroutine  BAIRSTOW

CRX®XFINTERACTIVE  CALLING PROGRAM FOR  BATRSTOW’S  METHOD*
DIMENSTON A(10),8(10),0(10)
MAXIT=20
WRITE(6,1)
1 FORMATILX,"ENTER N{DEGREE OF p(X)) All),... ,A{N+1) ")
READIL ¥ N (A(T),I=1 M+1)
MmN+l
WRITE it.21
i FORMATELX, "ENTER DESTRED # OF SIGNIFICANT DLGL15 )
HEADDS % JNUNMSIG
WRITE{6,31)
N FORMATOVA, TERNTER INITIAL ROIMITLAL 370
READ(S, ¥ 1RO, 50
CALL BALRSTOWIA,B,C, M, RO, SO, NUMSIG, MAXIT)
RERNIY
i ND
CHesx# REOUT INE FOR BAIRSTOW '3 ME THOD#*k+x &
CRXF Ao Baiiilow S Method fAlaorithm in Section 2, 2U¥kk+k
SUBRGUTING BalRSTOWEA 8,0, M, RO, 30 NUMSTG, HAXIT)
CHRYARRT FIMD o QUADRATIC FACTOR gixizxdx-rx-3 0OF AN Nth DEGREL ¥ ¥ kkkx
CHXRFCPOLYNOMIAL pix ) txkkes
PURCEE AR M | Rk
DIMENGTON &) =M} C{M)
MM
FELY AL
Cllywain
forn
S50

WRUTE (6, %)

4 FORMATL TR TR T TR s JtaR, e L, e
WHITC (i e IR 5
G FORMATOSX 07 B, -7 L3, "7 I, 213 7

Db Kol MAaxTT
FO2) A2 IHE L1 *R
Ci21 B2 U+CILIER
(RTU ISR I
FILizA{ T IAR¥BII-1I+7%F 0 1-2)
CUTYRUIYAR*CIT - L) 40x0 T~
P CONTINUF
DET=CONI¥*CIN-2 3 -CIN-1I¥0(N- 1)
DRUEINTRC{N- 2 BN LIRC(N-21)/0ET
DET{BIMNFLIFOIN- LY -HBINIFCINY ) /DET
R
SIS0
WRITDIG, LIR.DR.DELR, S
J FORMAT-(I14 ZE15.7 . 2F17. 73
ITCAEHEDRT LLE . Lo R+ NUMB TR *AMAXLI L. JAGBSIR) Y AND.
4 ARSLDE T LUV O O R - NUMITEVFAMAXL L L. L ABS{S1IIGO T0 9

il CONT ITNUE
9 WRTITD (6. TR D
2 FORMATOLX, TR ) 7X#Y - 0 FLe 7 7 kX- (7 ,F12.7, 1)

WRITE(E. ZITE{TI T 1 N1}
7 FORMATE L, CORLCEECTRMTS OF DiXy:
NN LSELTL TS OKLSFID PSR BRI LT
RE [N '
)

OR 205 385
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#70819n17. 78018 Subroutine LINFIT

CREXKXCALLING PROGRAM FOR LINFLTH&%x
CHRKKIDROBLEM &7 DR 205%%%Kx

A0

DIMENCION X(6),Y16),GL6) ,Hl6)

REAL LNY{&), LHX(A)

DATA X Y/ L. .2, . 3. 4. .0, 6. 2.5, 6.1,10.7,16.0,21.9,28.3/
OFEN{e, FILES FaRLINFITE.OBT  STATUS= "NERW™)
No&

Do10 I=1.6

LY E L) =ALOGEY L))

ENSET I ALOGI %I T

CaLl LINFITON, A, Y, SHUFRR, YCORT , SLOPE 1
CALL PRIMTIN,K, Y, SQUERR,YCEPT  SLOPL)

CaLL LINFUTIN, X LNY  BQAUFERR, YOEPT 3L |
COLL ERTNTON, Y LMY, SUUERR . YCERT . 5LOPE )

AL EHRZEXP YOS DT

BE Tazsl ope

WRITE (6., LL)IALPHA 86 TR

FORMATO LY. TALPHA = ".FL0.5%. " RETA = " 11005
£Ga0

pooe 151,06

G D)oL PHARE XD RETAYR (1))
EGREGH (BRI -Y (1)) %sz

WRITFEIG,12)E0

FORMAT UAX, Claix)is F12.7)

CALL LINFTTON,LMNA,LNY  SRUERR YCED  SLOPE |
CALL PRINTIN.LNK,LNY, SQUERR,YCER T, GLOPE)
Al PHAZEXP (YCEPT)

BETAzSLOPF

WRITE(G, LLTALPHALBETA

EHZ O

DD 20 11,6

HOT)=alPHAYX {11 ¥XBETA
EHEEHELH(I)-Y (1)) *%2

WRITE(&,13)EH

FORMATLIX, "Elhix) =" E12.7)

5TOR

FND

CrrxxSUBROUTINE TO PRINT OUTPUT#x®xX

SURROUTINE PRINT(N.X.Y,SQUERR, YCEPT,SLOPE )

DIMENSTON %(20).¥(20)

WRITE(6,2)(X(1),151,N)

FORMAT (/> X: ' 6F10.5)

WRITE(6,3){Y(1),151,N)

FORMATI? ¥:',6F10.5)

WRTTE {6, 4)3QUERR, YCEPT , SLOPE

FORMAT(® ERROR SUM OF SQUARE EIL | = ',Ela.7/
> Y - INTERCEPT E /
> SLOPE = LE14.7)

WRITE(6,5)YCERT, BLOPE :

FORMAT(® PREDICTION EQUATION: Y = 7 FB.5," + /8.5, v ")

RE TURN

END

OR
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§28814 output A1NA15.3anTE Subroutine LINFIT fawfuuuudniiaia 5.3

£ 1. 00000
Al 230000

PR VISIRTRIY! SIRSINISIN]Y
&.10000 1070000
ERROK 3UM OF SQUARE EfL | -
Y - INTERCEPT
S
-

O P

=L A05553

X L.0Q0Go 2.00000

Y. 83291 1.R0829
ERROR SUM OF SQUARE B |
Y = INTERCEPT =
SLOPE

IEISIATE1N]

LG0T IO0E

PREDICTION EQUATION. Y = LHR0YS 4
ALPHA = 1.72941L7 &ETa - L4762

Elg(xV)=.63792518407

X L OO0 L9510 1.092861 1.
Y. 83291 1. 8082% TLLI024 .

¥ - INTERCERT S RZAZ9A0E 400
SLOPE CLE99493E+0 L

PREDICTION EQUATION: ¥ = LBAR4EY 4 1L 39949

ALPHA = T.UEOSL? RETA
Elh{x)]=.25409348 07

1.3994%

CR 205

4. 00000
1e6. 0o00n
FBFE+0L
R0l

L.OPE : CSZA000NE 0L
PREDICTION EQUATION: ¥ = ~4.05333 + 5,22

ERNISINTIY!
FLEINZ4 ST
27443170 P00

JATIEGLE tOn
47?7

RSN Y]

HE6Z9
G
A

ERROR 3UM DF SQUARE ETL b = LER12T30E-04

5.,00000
21720000

£

5. CG0O000

?
3. 08649
L

1.60%44
5.08645

X

&L 00000

L8 50000

Rulsiblels!

&
2.34284

L.79b76
5. 54284
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w 1 o
§1a81901717808  FUNCTION

CRHKKKRPOF 7 X KKKk

6

POFZ

CHFXRFINTERACTIVE CALLING PROGRAM FOR FUNCTION

DIMENSION X(20).Y{20}
WRITE(G,1)

1 FORMAT(1X, "ENTER NUMBER OF POINT-;

READ (S, * NP
WRITE(S,11)

11 FORMAT (1X, "ENTER X(1)7 &
READ(S,*)(X{1),1=L,NP)
WRITE(6,32)

;

%3 FORMAT[JX,’CNTER Y115 )
REBD(S, * (Y (11,171, NP
WRITﬁ(o,é?(XLI,,I “LL.NP)

6 FORMAT (L, "%(1): *.10F10.2
WRITE(S6.,7) ( (LY. I=1,NPY
FORMAT (LY, "Y(I5: * 10F10.3)

17 WR1TE(,,2)

@ rEHmﬂTtlx "ENTER K.M.f FOR

READ{ S ¥ K 1,7
YYEPOF Z(X, Y, MP K, M, 7]
KH KA i

)

pLE  Kir) OF

WRITE (G, 31K KM, Z.YY

3 FORMAT (LY, "p( ", 12 ”R R R T S T
WRITE(0.4)

4 FORMAT CLX, TUNTER 1 T CONT INUE, o T0 STop

READ(YS . ) IFLAG

1FLAG .G, 1160 10 12
STOR
END

CHRAXAXFUNCTION FOR LASRANGE INTERPOLATION *x+xk
Crixxxsee Lagrange Intervolation fldaorithm#rsss

CXKXKK [y Section 6,10

FUNCT ) ON POFZIX,YLNP KM T
CraxxxTHIZ FUNCTION EVaLUATESD THE LAGRAMNGE FORM

CHXEXRRPL K KEM ) OF (7 ) kEkkxk
DIMENSION XINPY,Y(NP)
pOF 720
DO 10 JK, KM
TERMI=Y (T
DO 11 T=K,K+M
IF(1 .NE. JiTHEN
TERMJ - TERMI* (1% 1
ENDIF
11 CONT THUE
POFZ=POF 7+ TERMY
10 CONTINUE
RETURN
END

Y.

(xid)

EEE ¥k

ALY

POF ZXEXkK

DF &4 10k &

393
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#78819 Oubtput 3MAN1917an1E Subroutine POFZ

A mTuda819%uk99a 6.1D

N STy

HURBER OF POINTS

nNTER

-
¢
H
e
e
<

EMTER ¥

Kil): 700 L0
PR A0 a0
CRTEDN KR, T TOR X K eMy OF L

oD %3

ploZooa) OF
ENTURODTD COMTINUE . @ TO
BV RO RETE N R B B O S

ol L. A
ENTEM |

0 L
TOOCOETUHOE L 2 T

EHTER KoM, vOR ok ki) i

So0r A ATSE SN

T CONTINUE, 2 TO

FHTER

UNTT A7

v

[IRAIR1Y] A 00NN
10040 Gd,

’["a T

0y

L0000
S5TOR. |

7
a

i

STk,

l 4 ;,

STV

STOE .

RIS
125,000

OR 205



OR 205

#aa819n1919an1% Subroutine FORMDD

CHERKKRFE QRMDD ¥R ¥ %
CHxX®xXXCALLING PROGRAM FOR SUBROUTIME ¢ ORMODOR* %k
DIMENSION  X{iG),Y(10),DD{10,10)
WRITE(6,1)

! FORMAT(LX, PENTER NUMBER OF POINTS (LESS THaM L0

READ( S, % NP
WRITE(6,2)

2 FORMATLIX, "ENTER X*75 @ )
READ(S, %) (X(T1},1=1,NP)
WRITE(6,3)

4 FORMAT(LX.,"ENTER Y 'S - 7}
READ(S,*)(Y(I),I=1 NP
WRITELG6,4) (K1), =1 NP}

4 FORMAT(1X,"%(1): 7 ,5F10.3)
WRITE(G,5)0 (Y1), 121, NPy

5 FORMATOLY ,PV{T1: *,5FL0.3%)
CALL FORMDD(X,Y.NP,DD)
STOP
END

CX¥*¥¥¥FORMING A DIVIDED DIFFERENCE TARI F DDA #x#tx
C¥x¥x*XGee FORMDD ALGORITHM ih Section &, ZRfk*%sx
SUBROUTINE FORMDO(X,Y,N,DD)
DIMENSION X (M), ¥{(M),DDIN, NI
DD 10 K-I.N
10 DO{K,1)=Y(K)
DO 12 M=z=1.,M-1
DO 1.3 K= 1, N-M
DOUK O MELY = (DDUKAL M) ~DDUR M) T/ (XM KiE

13 WRITE(G, LK, Me 1, DDEK, MEL ), DO{K ML
! FORMATEX, 'BD(7 12,7, ", 12,0 ) =, FLz 7,014 "
12 CONT INUE

RETURN

END
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A18E7Y Output 31nn1?t?ﬂﬂ1ﬁ Subroutine FORNDD

ENTER NUMBER OF POINTS (LESS THAN 10) UNIT 57 con

&

—

ENTER X3

ENTER
010

X(1).

Yi{l):

Yi{il)-

nel L. 23
poE 2, 21
oope 3, 2)
Dby 4, 21
G 5, 2)
Dot 1, 3
DoC 2. 3]
npoe 3, 2l
noid o4, 3)
DR 1. 4l
Dol 2, 4)
DOi 5, 4)
oDe 1, 5)
Do 2, 5]
noe 1, &)

396

Y

LRTNE S B A A O #

0

S

.5.5793 .6554 7257 .7881 .8413

aon .200
1.000
500 L5579

841
L3964999
. 3805000
- 5515002
L5119%99
L 2660001
v, 0399999 -

§

-. 0987506
1149997
- 0541658 -
- 0437519
» OZT0H19
S0izol74
0208374
LAG782072

i

1

L4000

655

L D964999F too
CBBOS000E+00
LB515002E400
La119999E+00
J2660001EH00
3999993 201
=.0724994 -,
LIBTR059E-01
. 1149997 +00
L5416583E-01
LA3TH192E-01
L2T08188E-01
DLEOLTATE -G
LZ08375TE -0
LABZ0L9TE-0250p

7249943E-01

Proaram terminated.
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CHx R XRROMBERGHx4xx  A1881901713201E Subroutine ROMBERG

CRRAXXCALLING PROGRAN FOR SUBROUTINL ROMBERGY¥Xt*
DIMENSION X(100),Y(100).,7(20.20)

EXTERNAL FUNC

WRITE(6.1)

1 FORMATULX, ENTER a,b, M. HAXROWS NURS TG )
READ(S % )A BN, MAXROWS , HUMS T
CALL ROMEERG{ALB, N, MAXROWS  NUM TG, FURC LK Y. T

, wRITEI? 2N, B
2 FORMATIIX . PENTER L 70 CONTIMUE.Z T0 STop

READI S, ¥V IFLAG

LFEIFLAG Ed. LIGO TO 5
STOP

BN

CHHRFRTUNCTION TO HE TNTEGRATODRR X 4%
FUNCTION FUNC{X}

CREEXKTHIS FUNCTION I35 TO BE CHAMGED®#x+44
FUNC=ALDG )

RETURN
END

CHRAXIROMBERG INTEGRAT LONX*# ¥ 4%

Cxkk*kSee ROMBERL IMTEGRATION ALGORITHM 1 Section 7. 4DFF¥*is
SUBROUTINE ROMBERGIA, B, N, MAXRDWS  MUMS TG FUNC .Y, Y T
DIMEMSTON X{100),¥Y[1001, T{HAKROKE  MARROWS )

EXTERNAL FUNC

H= (B-A) /N

CULL ZUMOET #,Y N, A8, H,8UMD, SUMF  FUND)
SUMzZSUMGH SUME

TUL, L) =HXCIFUNCIAJFFUNCIBI /2. +3UR;
WRITF{6,93T01,1)

o FORMATOLX.'TE L. 11= ' Fiz.e)
RELTOL=10%x{ -NUM51G
DO 19 K=2,NMXROWS
HuH/ 7
NzZ*N
CALL SUMOE (X Y, NLA LS, HLSHUMO, SUME L FUNG)
TIK, L) 5% (10K 1, Ly 2 #3Upn
WRITE (&, 7K, TLK, 1}

7 FORMAT (1X, T(7,12, - 1i=".Fi2.¢)

00 1R T=2.K
FEK, L) = (a4 &k (T-13XT(K, [~1) T{K-1,1 L)i/{ax¥il~1)~1)

18 WRITE(6,8)K,1,T(K,1)

8 FORMAT (X, "T{ 12,7 .7, 12, 4= ",F12.4)
TFCABS(TOK,K)=T{K, K-11) _LE. RELTOL*ABR3(T{K.K)i1I1GO TO 99

19 CONT INUE
WRITE(6, 2 IMAXROWS

s FORMAT(IX, 12,7 ITERATIONS DID NOT YIELD THE DESIEFED
F ACCURACY . )

RETURN

99 WRITE (&, 3K, K, TIK K]

3 FORMAT(1X, "ESTIMATED INTEGRAL (3 Ti ,12,7.7,12.7) " Fi2. &)
RETURN
END

o
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CHRFRKKSUMOE KKK k% k

CxxkoaPoints in ROMBERG ALGORITHM:y(0),v(LY.vi(21,. .., vin-1],v(n)*xxxx

Cr****gUMO = y(1) t wi3) t ,
CHRKKXSUME = y(2) t yi4) t

CFxxxxPoints in this subroutine v L), yi2), vi31, v ini L ylatl)seexs

SUBROUTINE SUMOE (X, Y, N,A,R,H.SUMO, SUME . FUNC ]
DIMENSION X(N),YIN)
SUMO=0
SUME=O
DO 10 I=2.M
X1 =pt{T1-1)#*H
10 Y{I)=FUNC(K(n))
DO 11[=2,H,7
11 SUMO=SUMD4Y (T
DO L7 1=3 N2
12 SUME =SUMELY ()
RKE TURN
END

@aag1y  Output 3nana543an9f Subroutine ROMBERG

C:\FORTRAN: rrombery
File name missing or blank - Please enter nane
UNIT &% con

ENTER a,b N, MAXROWS ,NUMSIG UNIT 957 con
1 2.2 3 55

M 1, 1i- L5Z7390
T( 2. 1= LA2Ty
¢ 2, 2)= 5544571
T( 2. 11= 534157
I3, 2i= 554605
Tl 5 K 5346006
¢4, L= LHR44a97
T 4, 2= L 93440¢
T 4, 3= L554806
T( 4, 4)= 574606
ESTIMATED INTEGRAL I3 TC 4, 4] 554606

ENTER 1 T0 CONTINUE.Z TO STOP

398 OR

205



CRKARKXPRT ] I 8% kKK
C*¥*¥xxxProbilem 7. 13ak¥Xxx
CHrxxx3-point GAUSS QUADRATURE for integral of SQRT(X)*kxxx
CHr****gyer [0,4]*****
DIMENSION XI(3),X{3),GAMMA(3)
FUNC(X)=SART(X)
DATA #,B/0.0,4.0/
CHAXRAKGAYSS SAMPLE POINTS ([ XI7's )Xk
CH¥¥¥kxgngd GAUSS SAMPLE WEIGHTS (GAMMA™s)}¥kkior
CHx¥xkfrom TABLE 7.5-1%¥kx
XTIV} =SQRT{.6)
XT(21=-X1(1)
X1(7)=0
GAMMA{1)=5./9.
GAMMALZ ) =GAMMA(L)
GAMMA(Z)1=8. /9.
OPEN{&,FILEZ 'B:PR71ZA.0UT’,STATUS="NEW™)
WRITE(6,5)
5 FORMAT(1X, Problem 7.13a, 3-Polnt Gauss Quadrature’/)
DO 11 I=1,3
L1 X{D)=AT{B-AI/2%{XT{T1)+1)
PINT-0
DO 10 I=1,3
Y=FUNC(X(T)}
T=GAMMAL L) *Y
WRITE(&,131,%(1),Y,17
| FORMAT{LX, X(*, 11, )=" F12.7,7 F{x)=',F12.7,
OGAMMA(IIXF(X(1)1="F12.7)
LO PINT=PINT+Z
PINT=(B-A)/2.*¥PINT
WRITE(6,Z2)PINT
i FORMAT(/1X, "ESTIMATED DEFINITE INTEGRAL = ' ,F12.7)
STOP
END
Problem 7.13a. 3-Point Gauss Quadrature

X(1)= 3.5471530 F(X)= 1.8839300 GAMMA(I}X¥F(X(1}iz 1.0466280
X(,2)- .4508066 (¥ )= 67147213 GAMMACTIIXF(X(I1}i= 3730119
¥{31=  2.0000000 F(X)= 1.4142140 GAMMA(I}*F(X(I))=  1.2570790
ESTIMATED DEFINITE INTEGRAL = 5.3534370

OR 205 399



CHRAXKPRTLIRRHFRE K
C¥a¥xxxpProblem 7, 13b%%xxxx
Cxxxxx5-point GAUSS QAUADRATURE for INTEGRAL of SQRT(X)X¥¥xkx
CRxkkKQver [ 0,4 ]H00KK
DIMENSION  XI(5),X(5),GAMMA(S)
FUNG (X )=SQRT(X)
DATA A,B/0.0,4.0/
CXXXXX(AUSS  SAMPLE  POINTS — (XITs)****=*
CrE¥Xkand  GAUSS SAMPLE  WEIGHTS — (GAMMA™S)* =
CHxxxkxfrom TABLE 7.5-1kk%¥x
DATA XI/~.9061798,.9061798.~.5384693, .5384693,0./

DATA GAMMA/.2369769,.2369269,.4786287, 4786287, .5688889/

OPEN(6.FILEZ B:PRT1LIB.OUT ", STATUSZ NEW’)
WRITE(6.5)
5 FORMAT(LX. Problem 7.13b, 5-Point Gauss Quadrature’/)
DO Ll 1=1,5
11 XKUTY=AH(B-A) /2% (XT(T)+]1)
PINT=O
DO 10 [=1,5
Y=FUNC{X(T))
ZTRAMMALT) XY
WRITE{6,1)1,X(1},Y,7

1 FORMAT{LAL  X{7, 1L, )= " (FL12.7,7 F(X)=",F12.7,
t GAMMAC L) *F(X(T))=",F12.7)
LO PINT=FINT+2

PIHT: (B A) /2. %PTINT
WRITE(6, 2 JPINT
2 FORMAT {7 LX, "ESTIMATED DEFINITE INTEGRAL = °,F12.7)
5T0OF
END
Froblem 7.12b, 5-FPoint Gaus:s Quadrature

X{1)= J1876404 F(X)= LA3Z1T748 GAMMALT VX (X(1))= .1026308
X(2)=  3.8123600 F(X)=  1.9525260 GAMMALT) *rrxmlj): .4626060
KE3)= L9230614 F(X)= CFOOTELEO8 GAMMATT ) XF(X(T) 1= .4598477
X(4)=  3.0769390 FiX)=  1.7541200 hQMMﬁLIJ*F(X[IJ): 8395124
X(S)=  2.0000000 FIX]z  1.4142140 GAMMA(I)*F(X(I1)]= 8045304
ESTIMATED DEFINITE INTEGRAL - 5 338 5750

R 205
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CHRRKRRK 4%E kAR #78819n111 7800 Subroutine Rk

C*****CALLING PROGRAM FOR SUBROUTINE RK4**XxXx*
Cxxx*¥RK4 : 4~TH ORDER RUNGE-KUTTA METHOQD#******
DOUBLE PRECISION YO '
EXTERNAL FTEST
WRITE(6,1)
1 FORMAT (1X, "INPUT TO,TF,YC *)
READ(5,*)TO,TF,Y0D
WRITE(6,2)
FORMAT(1X,  INPUT §# STEPS NPRINT )
READ(5,*¥)NSTEPS,NPRINT
WRITE(6,3)
3 FORMAT(6X, T",12%,°Y")
CALL RK4(FTEST,TO,TF,NSTEPS,NPRINT,Y0)
STOP
END
C*****FUNCTIDN FTESTX*¥¥¥¥x
Cx¥xx*This FUNCTION is to be changed upon [VP*****
FUNCTION FTEST(T,Y)
DOUBLE PRECISION Y
Cxxx*kxExample in Section 8.20%%kxx
FTEST=-TXY*Y
RETURN
END
C*****SUBROUTINE RK4¥*k¥xxkxX
SUBROUTINE RK4(F,T,TF,NSTEPS,NPRINT,Y)
REAL M1,M2,M3,M4
DOUBLE PRECISION Y
(KKK KK KK K KOK K KK KK K 30K K KK K K K 0K KK K KK K KKK 3K KK KK K 03K 5K KK KKK K KK 30K K K K KK K K
C THIS SUBROUTINE INTEGRATES FROM TO TO TF THE 13T ORDER IVP
C Y' = F(T,Y) Y(T0)=Y0 (INITIAL T,Y)
C USING NSTEPS STEPS OF THE 4TH ORDER RUNGE-KUTTA METHOD.
C IF NPRINT>O, IT PRINTS T AND Y EVERY NPRINT STEPS.
¢
C

fav]

NOTE: F MUST BE DECLARED EXTERNALLY IN fHE CALLING PROGRAM
XK KK K K 3Kk K 3K OK Ok Sk K K Ok K 3K 3 OK R K KR KK KRR 0K kK K 3 KKK 0Kk 0K K K R KKK KOk 3K0KOK K KK K KK K
IF (NPRINT .GT.OQ)WRITE(6,1)}T,Y
1 FORMAT(F10,3,3X,014.7)
He (TF-T) /NSTEPS
DO 10 J=1,NSTEPS
MIZF(T,Y)
M2zF (T+0,5%H, Y+0, 5XH¥M1)
M3=F (T+0.5%H,Y+0, 5%H*M2)
M4=F (T+H, Y+H*MZ)
T=T+H
YzY4+H* (H1+2%(M2+M3 ) +Md) /6
IF(NPRINT .GT. 0 .AND. MOD(J,NPRINT) .EQ. 0)
t WRITE(6,1)T,Y
10 CONTINUE
RETURN
END
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0K R A KRR A Z KKK KRk
CHERXRCALL ING PROGRAM FOR SURROUT INE R Ax* ¥k
CrakxkRKA « 4-TH ORDER RUNGE-KUTTH METHOODX:*xx4%
DOUBLE PRECISION YO
EXTERNAL FTEST
WRITL (6,10
L FORMAT LK. P TRNRPUT T0,T0,%0 ")
READUS,*1T0 0T Y0
WRITE{6,2)
FORMATE LY, TINPUT # STOPS NPRINT T
READ(S, ¥ INGTERS ONPRINT
WRITE (&, 5)
FORMATETX, "Output tor Froblem 8.6k )
WRITE{¢G. 2
z FORMATUZR, "7 12K, 7Y "
CALL REATFTEST, IO, TF NITEPS  NPRIHNT YO
aTop
D
CHEFFAREUNCTTON FTEST#K¥KK
CHERRE TR FURCTION s to be chanded upon Typy sk
FUNCTION FTESTLT, Y '
GOURLE PRECISION Y .
Crrrxx WP From Problen 8. 6L%+rkk
FIEGAT=. 9% {(v/T47 /%
U TURN .
E D
FFRF AR SUBROUDTING 0K g% k50K k%
SURMOUT INFE RKﬂ[FhT,TF.NSTEPS,NPRINTHY)
REAL ML M2 .M2 ., Ma ’
DOURLE PRECTSIOM VY
CE R KR ROR KR RO R KRR R K K OK E R AR R R KR R O R KR R KRR KR R O R R R Rk

THIS SUBROUTINE INTEGRATES FROM TO 10 1F THE IS8T ORDER IVP

"

0 Yo FITL,Y) Y{TO)=Y0 (INMITTAL T.Y)

C USING MNSTERS STERS OF THE 4TH ORDER RUNGE-KUTTA METHDD.

I TE NPRINT>0. 1T BRINTS T AKD Y EVERY NPRINT STEPS,

£ NOTE: F MUST BE DFCLARED EXTERNALLY IN THE CALLING PROGRAM

C*#***?kﬁ**:t#ik**‘-k*:k‘rk*#**‘*********W*‘****’*‘-&******rk*****:k********‘**#
IF (NPRINT .GT. QIWRITEL&,L)T.Y

1 FORMATIFLG.3,34,014.7)

He {TF-TY/NGTERS
D010 J=1 NSTEPS
M1=F (T,Y)
MZzb (T HO L S%H, Y 0L SKHAM L)
FAEFCTH0. 5KH, Y40, SXHXMZ )
HA=F (T+H, Y HH*MT)
T=T4H
Y bR (ML 2K (M2 4M3 M) 6
IF(NPRINT .GT. O .AND. MOD{J.MPRINT} .EQ. O]
+ WRITE(6,1)T,¥
10 CONTINUE
RE TURM
END
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§1a819 Output 31an517antf Subroutine RK4

d9%Fu IVP 31nRa819uiaga 8 . X

C:\FORTR&N>rrk4
File name missing or blank - Please entsi nhame
UNIT 67 con

INPUT TO,TF,¥0 UNIT 57 con
231

INPUT ¥ STEPS NPRINT 10 1

T !
2.000 .10000000+01
2.100 .B2%98852D+00
2.200 L7042368D+00
2.300 L6079135D+00
7.400 .5319244D+00
2.500 L.4705964D+00
2. 600 -4201750D+00
2.700 37807780400
2.3800 . 3424708D+00
2.700 .3120168D+00
3.000 .2857180D+00Stop Program  terminated.

28814 Output 31An17178n1Y Subroutine RK4

g w¥u IVP 3nuuudniiedia 8.6b

C:\FORTRAN>rrka3
File name Mm1s$ing or blank - Fleazss enter name
UNIT 61" con

INPUT TO,TF.YD UNIT 57 con
133

INPUT # STEPS NPRINT 10 1

OQutput for Problem 8.6

1 Y
1. 000 -30000000+01
1.200 .33226510+01
1.400 26276740401
1.600 .39191870+01
1.800 . 472000040401
2.000 44721400401
2.200 LAT3709204101
Z2.400 49960030401
2.600 52497670401
2.800 . 54990960401
3 . 000 .5744568D+013top Program terminated.

OR 205 403



#2081901703801¥ Subroutine RKF4

R K KRRRE A% K & F KoK
Uk all ING PROGRAM FOR SUBROUTINE RKE4¥$x%x
C¥ARKARKFS @ 4 TH ORDER RUNMGE~KUTTA-FEHLBERG ME THOD® kKX
DOUBLE PRECISION YO([10)
COMMON M, T0, TF. ¥0
DaTn SCAMIN. 3CAMAX, RMAX/0.1, 4.0, 1.E-4/
WETTE 6, 1
L FORMATILA, TINPUT N, TO L TF L NPRINT 71
READCS 3R, 1O, TF, NPRINT
WRITE (6.7 N
g FORMAT{I X, "INCUT 12,7 COMPONENTS OF YO )
READCS, ¥ I0¥0(T), 151, H)
WeITE[6,2)T0, TF, NPRINT,
FORMATULX . TRHTEGRATING FROM S F&.4.° T0° ,FE
¥ CLOPRINTING £VERY 1%, " STER3 /)
4 C1TLENL T L YOK,TH L BX, T e e s T
Call REFATKMAX ., SLAMIN, SCaMaX, NPRINT)
S10R
END
CRRRERSIEROUTING CVALT #3xxx
SUBROUTING EVALF T, Y. F)
CIMENSTON Fil
DOUBLE PRECTISTION Yili
C¥xekrp (1) 18 Lo be changsd apon [YPRrEkx
DRk Y D amprle 1n Section 8, 20F k6%
FLLY = ~THYQLj®Yyl)

4,

o
f‘; J v:) X

(%]

»

*

RETURN

END
CHE*rF SURROUTIME JtMEkxyak

SUBROUTINE SUMK(I. FPooQl, a2, Q5. @04, a5

FEAL K(L0O.6), FL10)

DOUBLE PRECISION Y(Llog, SUWMLLIO

COMMON N, T, TF, ¥

COMMOM JKCALC/ H, K
Q*k*********t***********#***#**************#*#********#*********
THIS SURROUTINE EYALUATES THE MN-VECTOR

SUM T QLAROWI(K) ¢+ QB*ROWS(K)

IF Q= 0, IT SFT3 Y = SUM.
IF 1 <= 3 <= &, IT PUTS FIT+P*H,5UM) TN JTH COLUMN OF K
(3K 0k 0K K % K KKK R RO R R R ROR AORCR Ok 0Kk KK KK AR R kR 0RO AR Rk K ROk ok
DO 10 1 = 1, N
SUMIT)Y = Y{i) + DBLE(QL)*K{I,1) + DBLE(QZ)*K(I,2) +
+ DBLE(QZ)*K(1,3) + DBLE(Q4)XK(1,4) + DBLE{GSIXK(T,5)
IF{J .EQ. 0)Y(T} = 3UMIL)
16 CONTINUE
IF(J .EQ. OJRETURN
CALL EVALFIT+E%H, SUM, F)
DO 20 1 = 1,N
KI1,3) = HEF(I)
20 CONTINUE
RETURN
£ND
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CHREXRGUGROUTING RKI gk kkkx
SUBROUTING RKFA(RMAX,SCAMIN, 3CAMAX . NPRINT)
REBL K{10,6)
DOUBLE PRECISION Y(10)
COMMON N, . TF, VY
COMMON /RCALC/ H, K

HEES PSS EEEST ISR LSS I AT IR F S SRR FE RS E RS SRS RS E SRS RS IEAY
¢ THIS SUBROUTING USES THE 4TH ORDER RUNGE-KUTTA-FEHLEERG

¢ ALGORITHM TO INTEGRATE N (N < 111 COUPLED FIRST ORDER IVDS,

€ ILE . Y2 o= F(T,Y)  YiTO) = YO (T0, YO ARE INITIAL T, V)

1y FROM 1O TO T, WHORE TF CAN BE 16 THE LEFT FO T0O.

¢ VALUES OF T, H, AND WELTOR Y ARC PRINTED EVERY NPRINT TTCRATIONS.
» [F NPRINT = O, NOTHING 15 PRINTED (UNLESS H BECOMES TOO SMALL
7K HOK KOROF 00 K CROR AOF K CKOR R sk KO8 KKk K OR K K ROk ok 0K 300k ACK AR KK 00 AR K R OR AOCKOE R R R K KRk Rk ok k¥ ok
(. INITIALLZE STEPSLZE, MINTMUM ALLOWABLE STEPSIZED, AND COUNTLR:

B GTONURMAXFS 2%, 10T
MIMIN=O . 5E - 444

JTER=D

TECNPRINT LGT. 0) WRITE(G, 20 ITER, T,H, (Y{T),[=1 N
FORFGT (T, P a,1008%.7)

5 TTERATE :

ST LI r14 LOOF BY SETTING 1 FO T8-T 1F T4H PASSES TF
10 TFEHYCIAH-1F ) GT. OJH=TF-T

"

CHEOAPUT VECTOR KJ T8 JTH COLUMN OF MATRIX K, J7l.....¢

CALL SUMKTL, 0., 0., 0 40,0,
CALL BUMﬁtﬁﬁ.?w} B O { P § T DN § B
Ol ’UM% 3#57 ROASE, LA, O, 0L, 0
LA JﬂKffI BRI /SR B I A A 610 R e SN AT SR B I SN U B B
CHll aUMki)qu, 439 /016, 6., DALRO_/S1A, -G45. /4104, O}
CALL SUMKIE, .5, -B./27, 2., -3544. /255, 1859 /4104, -11._/40]
¢
CH¥EXFFORM CHREST = CSTIMATE OF FREOR OF NEXT vil)y FOR [ = 1, . ...H
ChaArraMD FIND RATIO = THE LANGEST OF THE ERREST/H RaTION
RATID = .
IV I I
FRRESTSKET L)/ 260-128 #KI0T,53/4775 2127 .%x{1.43/752a0¢
+ K{T,5)/%0%7 K (1,6)/75%%
RATID=AMAXLIRATIO, ARG {ERREST,/H))
20 CONTIMUE
C
CoercexxTEST ACCURACY OF NEXT Y. If OK, UPDATE T, ¥ AND ITER
TF(RATIO GT. RMAX] GO TO 20
[=T+H
CaLl SUMK(0, 0., 25./216, 0., L4008 /2565, 2197 . /4104, ~0.7)
TTER=ITER+1

TF(NPRINT .GT. O .AND. (MOD{ITER,NPRINT) .LEQ. O.0OR.T.CQ.TF)]
+ WRITE(6,7)ITER. T, H,(¥(1), 121 ,M}

OR 205 405



C

Ccr****SET  SCALE(BETWEEN SCAMIN AND SCAMAX) AND UPDATE H
30 SCALE=.84% (RMAX/RATIO) XX 25

IF(SCALE
IF(SCALE
H=SCALE*H

C

LT,
LGT.

CxXxxxTERMINATION TESTS
IF(T .EQ. TF)RETURN
IF(ABS(H) .GT. HHIN)GO TO 10

C*****END OF LOOP

C
WRITE(6,3)7

3 FORMAT{1X, "APPARENT SINGURARITY NEAR T= ' E10.3)
RETURN
END

@19879 Output 31nn11178a1¢ Subroutine RKF4

C:\FORTRAN>rrkf4
File name missing or

UNIT &7 con

INPUT N, TO ,TF

1241

blank =

INP‘UT 1 COMPONENTS OF YO 1

INTEGRATING

3 T

0  2.0000
1 2.1000
2 2.2115
3 2.349
4  2.5204
5  2.7342
6  3.0050
7 3.3529
8  3.8077
9  4.0000

406

FROM

2.0000 TO 4.0000,

H

.1000000E+00
.1000000E+00
11148676400
L1381161E400
L1708163E+00
L2137788E+00
L2707816E400
.34789462E+00
.4547834E+00
19234098400

SCAMIN)SCALE=SCAMIN
SCAMAX ) SCALE =SCAMAX

Please enter name

,MPRINT UNIT 57 con

PRINTING

______ Y... __..._)
.1000060E+01
LB298735E400
69187738400
5680757400
LA595003E400
L3E5236Z2E400
28449458400
.2164052E+00
,1600214E400

EVERY

. 1428565E+003top

Program

1 STEPS

terminated.
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CXEX**RJACOBI AYAB1INTL 78 Subroutine ROTATE

Crx*x*CALLI NG PROGRAM FOR SUBRQUTI NE ROTATE* ****
Cr*xx*GEFE JACOBI 'S METHCD ALGCR THM E£33 33
C*x*kxxIN SECTION 9,3C ES T 33
DI MENSI ON A(5,5),U(5,5)
COMWON N, NROTAT, A, U
OPEN(6,FILE="B:JACORI.QUT’ ,STATUS="NEW’)
WRITE(7,1)
FORMAT(1X, 'ENTER N(LESS THAN 5):°,
t ' ORDER OF SYMETRIC MATR X A')
READ{5,*)N
WRITE(6,51)N
51 FORMAT{1X,’N = ’,13)
WRITE(7,2)
2 FORMAT(lX 'ENTER N*N ELEMENTS CF A *,
t * COLUW BY OOLUW )
READ(5,*) ((A(I,J),I=1,N),J=1,N)
WRITE(6,22){{A(1,J),I=1,N),J=1,N)
22 FORMAT(/1X,"A(1,J) BY COLUMN:’,3F12.7,(/18X,3F12.7))
WRITE(7,3)
3 FORMAT (1X,’ENTER NUMDEC, MAXIT °*)
READ(5,* )NUMDEC,MAXIT
WRITE(6,77 )NUMDEC,MAXIT
77 FORMAT(/1X,’NUMDEC = *,I3,’ ,MAXIT ="7,13/)
D010 1 =1, N
DO 10 3 =
IF(I .EQ. J)THEN
u(r,J) =
ELSE
u(r,Jy=20
ENDIF
10 CONTI NUE
ABSTCL = 10.0%*(-NUMDEC)
WRITE(6,88)ABSTOL
88 FORMAT(1X, 'ABSTOL = ’,F12.7/)
NROTAT = 0
DO11 K = | ,MXIT
AVAXCD = ABS(A(1,2))

—

=1
JJ =2
DO12 | = 1,N-1
DO 12 J = 2,N
IF(I .LT. J)THEN
IF(ABS(A{I,J)) .GI. AVAXQD) THEN
AVAXCD = ABS(A(1,J))
I =1
JJ =
ENDI F
ENDIF
12 CONTI NUE
WRITE(6,66)
66 FORMAT(/1X,’ K Il JJ A(I1,JT) AVAXCD )

WRITE(6,6)K,II,JJ,A(II,JJ),AMAXOD
OR 205 8 FORMAT{/313,2F12.7) 407



408

CALL ROTATE{(II,JJ)
WRITE(6,67)}((A(I,J),I=1,N),J=1,N)

67 FORMAT(/1X,’A(I,J) BY COLUMN:’,3F12.7,(/18%,3F12.7))

WRITE(6,68)((U{I,d),I=1,N),J=1,N)

68 FORMAT(/1X,’'U(I,J} BY COLUMN:',3F12.7,(/18X,3F12.7))

IF(AMAXOD .LT, ABSTOL)GO TO 99
11 CONTI NUE
WRITE(6,4)MAXIT
4 FORMAT{/1X, 'DESIRED ACCURACY IS NOT EVIDENT IN,
+13,’ | TERATIONS')
STCP
99 WRITE(6,7 )NROTAT
7 FORMAT(/1X,’No. CF ROTATIONS PERFCRMED =',13)

D013 J =1,N
WRITE(6,5)A(J,J},(U(I,d),I=1,N)
5 FORMAT(/1X, 'EIGEN VALUE’,F12.7/
t 1X,'EIGEN VECTOR:',5F12.7/)
13 CONTI NUE
STCP
END

C**¥**¥%xSUBROUTINE ROTATE*****
SUBRQUTI NE ROTATE(I,J)
DI MENSI ON A(hH,5), U(5,5)
COWDON N, NROTAT,A,U
CRRKR A K KR KR KA KK AR A KK AR A A KK KA K KKK KRR AR KKK KKK
C TH' S SUBRQUTI NE PERFORVS THE ROTATI ON REPLACEMENTS
C A <-- RTRANSPOSE*#A*R AND U <(-- U*R
CVWHERE R = RIT,JHTHETAY MAKES A(1,J) = A(I,L), =0
Ck% kKKK F KA KRR R KRR R AR KRR R K KRR R KRk Rk koK kK
THETA = ATAN(I. O
IF(ABS(A(L,1)-A(J,T)) .GT. 1.E-6*ABS(A{I,I)))
t THETA = ,5%ATAN(2.%A(I,J)/(A(I,1)-A(J,d)))
SINT = SIN(THETA)
COST = COS{THETA)
Crx*** ROTATE: A {-- RTRANS#A*R AND U <-- U*R
DO 10 K=1,N
UKI = U(X,I)
U(K,1) = UKI*COST t U(K,J)*SINT
U(K,J) —UKI*SINT t U(K,J)*COST

IF(K ,EQ. | .OR. K ,EQ. J)GO TO 10
A(K,I) = A(I K)*COST t A{J,K)*SINT
A(K,J) =-A(I,K)*SINT + (J,K)*COST
AJ K = A(K, J)
A(L,K) = A(K,I)
10 CONTI NUE
AIT = A(1,1)

A(l, 1) = AIT*COST**2 t A{J,J)*SINT*x2 t
+2. *A(l J ) *SINT*COST

J) = AIT*SINT**2 t A(J,J)*COST**2 -
+2. *A(I J ) ¥*SINT*COST

A(1,3) = 0

A(J,1) 2 O.

NROTAT = NROTAT+1
RETURN

END
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#7a819 Qutput 3qnnTL78n7d Subroutine ROTATE

dmiu JACCBI'S METHOD ALGCR THM

N 3
A(I,J) BY COLUMN: 3.0000000 .0100000
.0100000  2.0000000
0200000 . 1000000
NUMDEC = 7 ,MAXIT = 10
ABSTQL = .0000001
K11 J3 A(I1,J7) AVAXCD

12 3 . 1000000 . 1000000

A{1,T]) BY COLUMN: 3.0000000 ,0119221
.0118221 2. 0099020

.0189173 . 0000000
U{1,J) BY COLUM\: 1. 0000000 . 0000000
. 0000000 .9851333
.0000000  ~-.0985376
K1l JJ A(I1,JJ) AVAXCD
2 13 .0189173 .0189173

A(1,]1) BY CCLUWN: 3.0001780 .0119216
0119216 2.0099020

. 0000000 -.0001122

U{1,J) BY COLUW , 9999557 -.0009273
. 0000000 .9951333

-.0094108 -.0985333

K1l JJ A(I1,J7) AVAXCD

3 1 2 .0119216 .0119216
A(l,J) BY COLUMN: 3.0003220 , 0000000
0000000 2.0097580
-,0000014 -.0001122
U(1,J) BY COLUMN: .9998833 .0110502
-.0120355 . 9950724
-,0094108 -.0885333

. 0200000
.1000000

1. 0000000

.0189173
. 0000000

.9900481

. 0000000
. 0985376

.9951333

. 0000000
-.0001122

. 9899200

. 0093650
.0985376

. 9950893

-.0000014
-.00011i22

. 9899200

.0105503
.0984178

»9950893

409



410

K1l JJ AT, Jd) AMAXOD
4 2 3 -,0001122 .0001122
A(l,J) BY COLUWN: 3. 0003220 . 0000000
. 0000000 2.0097580
-,0000014 . 0000000
U(1,J) BY COLUW . 9998833 .0110502
-60120344 .9950833
-.0094121 -.0984238
K1l JJ Al JJ) AMAXOD
51 3 -.0000014 .0000014
A(I,J) BY CCLUW 3.0003220 . 0000000
. 0000000 2. 0097580
. 0000000 . 0000000
u(t,J) BY OCLUW . 9998833 .0110502
_00120344 a9950833
-.0094114 -.0984238
K1l JJ AT, 3J) AMAXOD
6 1 2 ., 0000000 . 0000000
A(l,J) BY COLUW: 3.0003220 .0000000
. 0000000 2. 0097580
. 0000000 . 0000000
U(1,J) BY CCLUW .9998833 .0110502
-.0120344 . 9950833
~-.0094114 -.0984238
NO CF ROTATIONS PERFCRMED = 6
El GEN VALUE 3.0003220
El GEN VECTOR: . 9998833 .0110502
El GEN VALUE 2.0097580
El GEN VECTOR: -.0120344 .9950833
El GEN VALUE . 9899200
El GEN VECTCR: -,.0094114 -.0984238

-.0000014
. 0000000

. 9899200

.0105503
.0983083

9951001

» 0000000
. 0000000

. 9899200

.0105497
0983083

.9951001

. 0000000
. 0000000

. 9899200

.0105497
.0983083

9951001

01056497

.0983083

9951001
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