





















































































































































































































































































































































































































































































































































































































































JHAX=J R 51

8 CONTINUCL R vc¢
C R 53
IF (MULMLIN.GT.1) WRITL (by9) UMIN,MULMIN R o4

c 1F (MULMAXeGTe1) WR1ITE (byd1U) UMAX,HMULMAKX i{{ LY
XK “o

ReTUKN R 57

# o , _ R Yo
9 FORMAT (//oXyoHVALUL 92134 597H OCCURSy 1Dy 1SH TilMeo Ao A MLNLMUN) R 99
14 Eit\)j'{MAT (/7/9XyO5HVALUE ycl1oe o9 7H OLUUKS g1y 2 SH 11Meo AL A mAXIMUNM) K Cu
J R c©i-

66T
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SUBROUTLINE MOVe (XNyYNyN)

CHECKS THg mUuc Gr THc c
FOK N=¢ CNLY PREVONTING THE PeN TRAVELLING LWNLFivtewliLy

ABUVE THL PAPcR

IF (N=3) 1y4,1 )
IF (NLAST=38) 39249

CALL PLUOT (xLsYLyo)
CALL PLUT (AN;YNyc)
NLAST=N

XL=XN

YL=YN

RETURN
ENJ

MOVEMeNT OF 1He Pein ANu muveos THe Pel

[P V41 Vol ¥oX ¥ Vol Vak Vol VN Val V.l ¥l V8 Vol Vil Vel VA VAl 7

WSO ULONE

002
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CNO U+ LN

(VoL I e

SUBROUTINL NKVD (U, NUL,NUJ)

LIQUOATLS PUSLTIVE VALUES UF U=FUNCTLUNW LF LT STanUo ALUNL

UIMENSLIUN U (NUL,NUJ)
DATA XLcTL/1HL/

SXLeTI) 60 TU 8

-

NceXLcT1i) GO TO o
4y b

teXLiT1l) GO TU o

A b B 2 e e )
o C =+ C |~ P

o

WeeXLelTl) GU TO o6
Uy 8 i
NeceXLETI) LO TG o

TMTMTTMTTMMCS
b

P e o g, o o e, O CC

C CCCGLOCRCHE
—_— bl o~~~
bt s Gl T T S
® W O % 8w e e

(Ly J)=XLETL
f’(li’L (0,9) lyu
CONT INLE
ReTURN

F?{MAT (oXy1a4HebLereNT AT L =514 50H,
eNJ

3C b b e O

J 9 lb4y,1luHLiUULUATEY)

o ot s et ] ] ] s ot ] et ] ] ]t ) ] ] ot st ] i ] ] ]

CoNCVU FUnNne

10¢
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SUBROUTINE PATHS (UyNUI,NUJ)

URAWS PATHS OF EGQUALLTY CUNSTRAINTS AU 3£T5 LURRLOSPUNUING
U=LeMENTS TU =2su FOR FURTHoR PRINTING PURFUSES

UIMENSIUN U Ul ,NUJ)
UIMENSIUN PSiL(5), PSH(1lu)

COMMUN ZJOATA/Z INTXL1yINTXZ9yISIZb gJSidt yNUUNS y IWUALyKLASSOSyALPHA y ANGL
1o s PAPLERyVOLLE ) XLEivby xYKUT,XlllAX,X;NH\,Xr:.aH-\X,)(u'uu

CUMMUN /47 PH (CU)’PD.L‘J)’KUUE o)

CUMMUN /ZELUULKL/ ULbl yutL2,UXyuYUlyueytARTEyiblyab(ol),yi0UMyLULLLL
10),1LU’J.K lilA)(,ll‘.LN’leUlK lNLU\JK,lN‘)lN]l\LJH,J.."A.I\’.[l"t_K’J.“LUleJK.L"‘
2317y ch,io,dh,uﬂu)\, ol llu,dl,\JUHP,J«,?\L’i\LY (Ugcu) giiaNUOy MULE g NLUMPy N
SCORN g MNe L VyNLWLUyNKe Yy NRUOTy NUFP s NXLyliXe g NX 3y NLiiyUFr {10u) ,ULAbl’UH
LGAXy Ui LNy XNy )‘l,x&,YN;YYl YY¥23Y¥313XY2

LUM:’IUN /bW.L]Lh/ KLYb(),lu),N!\ Yb,ubw(;u)

UATA UNU/ZcHUN/

It=1

JbL=1

ISH=4

iF (NX3eNteU) GO TUO 2¢
bL-1=(XlPAA-XlHlN)/FLU AT(NUI=-1)
Db = AXCMAX=Xcidl) ZFLUAT (NUJ=1)
DO 1 k=1,1WUAL

UF (K) =liNu

CUNT INLE

l=u

J=1

i=i+1 ]

=u

J=d+1 )

IF (JsLceNUJ) GO TO ¢
Lod=1

J=y

1=1

J=uit 1

1F (JeLroeNud) GO TU 4
J=1

I=1+1

IF (L 6TeNUL) LU TU 21
XizXIMIN+ULLL¥FLCAT(I-1)
XJ=XZ2MIN+ UL LZ¥FLUAT (u=-1)

cocCococ oo ot cc oo ccroceccococcocccocccococcocce

T ONCOCVY FONE

(44
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~NOCo WU

(O ol elelode

PR OOG
o

—rOPrPOCOO
w N

-

IS=1
=J

CALL cCQUAL (X1yXJ)
510]

—
i

10 19

v N\
CCPrTUHC
——vie
it O X
A B NN o 1
C> TVXs =

R VAR g R

C XX
I H e MM
[SEERTR T
mrX>xXx
N
+ +
A
r
e
.»
o
i 7

CALL 03cecCl (RIyxu,yll)
ST INLTIAL VvAaLUceo

1F (UF(K)=UNU) 1uyYy1u
UF(K) =UuuU

IC(K) =1

PS")(K)-’_—UD\) (IyuyUynlUlyNUJ)
PSMIK+IUuUAL)I=UbU(LyJyUyNULyNUJ)
1C(K+2¥ LLUAL) =J

UF (K+ LQUAL) =Uu

10(K+ LUuAL) =1
IC(K+3¥IGUAL) =y

MAX 1 MU

IF (UU=JUF(K)) 12,1<2,11
UF(K) =uu

1C(K) =1

10K+ ¥ LLUAL) = )
PSY(UK)=UU(LydyUyhUL yNUJ)
GU TU 14

FMLINIMUN

1F (LU=-UF(K+1GUAL)) 15y 144914

UF(K+1GUAL) =UU
PSOMK+1IUWLAL)I=ULU(LyJd Uy NULyNUJ)
IC(K+ 10UAL) =1

ICIK+3FiLUAL) =J

UTeST=loullydyUynNulyhud)

19
IL(K))) GU 10U

o

cocccrctcrccocococccococrcoccCoccc o oo ooccccocaccococcrca
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NG NN NCCON
Ul £ W N -

ne

rnnons
ce N

(FN1 4N
AV o

1T=1

Ji=dJd

IF {ITeEGel1eORevwTEGel) GO TO 17

17=1T-1

JI=gT=1 i

1E (U(IT,J]’) 1oy1i0410

IF (UltaT-UbU(.LT,uT,b,NUI,NUJ)) 164519 ,15 ) ) ~
%ALL)%ETTCN (LyUeryUeUgXUU(LsJd)=ULeubUU(LlyuylUyNULyNUJ)=UslDy LG
KE1

ULy Jd)==K=1

PollL (K)=F>1 (K)

1=1S

J=J$S

CUNT INUL

IL=1

JL=J

ik (Low) 3,52,

1F (HNSh (4 ).Nt.u) GO TO o7

FARK MAXLUn AND MINIMUM

K=1

IF (IUUAL) <c8523y5cH
F_":;"l(K)=VJU(li‘m)\,JnAX,U,NUI,NUJ)

GO. TG 2o

IMAX=1IC(K)

JHAX =10 (K+c¥LWUAL)

ISA=4d

I=1 MAX

J=JMAX

UTeST=P5M(K)

lF (lecGal UR J E\(ol) GO TO pge)

i=i=1

Jy=J=1 Lo

li" (U(l,U)) 20)2],&/ ) ‘

Al (LlCD]“UDU(l,J,U,'\Ul,NUJ)) 31’2&),(0
IF (I5W) Sujycyyou

CALL GRAF (XLUTLAAXy GMAX) 9POPM(K) y UeiB D)
CALL ORAF (XCUCLHAXy GlHAX) yPOSHM(K) ytenrdsD)
CALL ORAF (XCU{LIAXyJitAX) sPSIM(K) g ue vt 99)
GO TC s1

CALL GRAF (XCulLlitinyurmidil) yPoM{K+LGWUALI yUelb,y2)

CALL ORAF (XCU(lLitlyultlN) yPOH(K+LLUAL ) yUelcyc)
CALL OFAF (XCUCLALNy GridIN) sPOM(K+IGUAL) yUe UL )
IF (LSh) Susocyobn

iSd=1 ‘

1F (LTWUAL) 33,3838,u4

ccecccocaccoccoccocccoccccoccococcceoeccoccocococcecec coccocaccccoccco

iul
luc
iuo
fuy
iug
luo
Lufs
i1ud
L U9
livu
1id
iic
PRy
114
115
110
4.3
116
& LY
10
iel
Al C
1ecd
lck
i1ey
+CC
Led
128
29
FRRN R
iol
ioc
FRVEV]
FRVE |
l1o5
lob
197
190
1399
14U
led
14c¢
1459
lus
L&
140
i4¢
140
149
15U

70¢



33
34
35

PSM A K)=USU (IMINgJiiINyUyNULyNUJ)

GU TOU 3

>

IMIN=1C(K+1GUAL)
JNlN—lC(K+u*1uuAL)

1=1

X OCC
Hm O—l
i
o~ =—HUIEZZX
[l e L e | ol =
il &
n

=

SHMIK+1GWUAL)

a

o)
-
-
7(
H
-
c
b=
-
A

WRITE (oy388)
WRLTE (cy09) j
1(K+2¥ IGUAL) yK=141WUAL)

KeTURN

FOXMAT
1y CONST
FORIMA]
ib1ve 2,47

LiNJ

(
R
(
H

/
A
/

/
1
7
A

)
N
X
T

u-J)(

2
>
/
A

ULALeLEou) RLTURN

L‘t,g"’é?

Wikt T MInLiiUri AND WAXLMUM VALULS

(UF (h+1GUAL) yIC(K+1UWUAL) 5 LUIK+3¥ LUUAL) yUF (K) 3 LUIKI 1L

C

o

coOHMINIMUM AND MAXIMUM VALULS WwdilH

MLANLMUMyEL ey /H AT L =414y 0H,
-,l"t’(.)hy J -’.L‘l)

J

tkedreCl Tu clUALL

Sy l4y O Xy (HIMAXLIUNI

ceccgcceccccocococccaccccocccacce

151
1b¢
109
io4
155
iob
b Y §
iv0
129
ilou
161l
ikc
1od
lob
io0Y
1L0
1o/
igy
15
Al U
Ll
lic
179
174
1riy
lio-

02
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SUSROUTINL PRINTG (UyNUL,yNUJ)
PRINTS PLALN VILW UF THo SURFACE
UDIMENSICON U (NUIy NUJ)

COMMUN ZUATA/Z INTX1iyeINTXZyiSIlc
1t,PAFLN,VbLLL XLth,xqul,xluhx
CUIMUN ZA/ PH.L((.U),Pb.L(S’) sKUOUC (
COnMMUN /L/ uiG(H)
CUMIUN /tLUUKL/ UcbLl,UcbeysUXyuY,
lU)ilLu’le.LHAX s IMLINy lNLUl"legJ
9
’
’

yJolLE ,NbUNS,thAL, K‘_ASS,ALPHA,HNUL
s X1tiding X< A X g XM i

5)

,LE,’,:J.A;{Ta,LUL,J.b(aU) s L LUNMyLULL(]
INTHINTNUFMgiPenN g Ire Ry LPLUS 9L OKLP
sKEgKeY (55 cU) yurndNUuoy MULL g NUUMP,
’ H

9.LLQ,.LO,\H\,\JHF\)Q,VP’.LN,\J',JUH (
WXy WX Sy MRENUHyUr (L3U) sULAS T yUIi

déU’(N,f CL.EV,‘1.LHL/U,|\KLYgNi\UT,I\UI‘J N

u1l
Ky
Jo
Al
Ye

GAXy UMLNg XNy X199 A2y YNy YY1 ,y3YYCCyY1

OLMENSIUN LUNL (e9) )
DIMENSIUN VAK(b), VARK1(2), VArRZ (D)

UATA PLUSyRINLWUS/LH+Y y1H=/

UATA VAR/SHI(UXK,y4HL391y4HKX, s4H th’.[")/
DATA VARL/4H(3Xgyt4H TRt T aHInL ] SRl
UATA VARc/4h(uXyysH ’“H(ZX,’HH 0)),‘“" /
WKL T (b,d)

WRITc (€y7)

LiNEJ=NUu )

IF (LINcuvsblbelido) GU TU 1

LINEJ=123

WRLTe (oy1u) NUJ B -

CALL DIFFER (LyLINcJdsuUeuUyICyLlyVAR,D)
Ll:L.‘LNﬁg/'J

CALL UlFFer (dyllyUeUylly1,yVARL D)

CALL UIFFer (& LL,U.U,lC,l,VA&d,b)

Lu 2 1=1,L1

LINE (L) =0%1

CONTINUC i

WeLTe (cy,VARZ) (LINc (U) yd=1,L1)

WR1ITE (GyVARL)

LU o K=1sNuUl

I=NUI1=-K+1

LU 5 u=1,NUJ

UF(J)=FLuS

lF (b(l,d)f.;.u) Y3090

UF(J) =RMLINUS

GO TO »

JN:‘U(J.,\J)‘l.U

UF(J)=DLC{JN)

CUNT 1iUc

OCSNOUIPONE

902



PLCoeNOO

WRITE

(Q,VAK) I, (UF (J) ’J=1’L1NL‘:J) ,l

CUNT INUL

WRLTE (o,VAR1)

NK.LTL (b,Vl-\r{é) (LinNE (J) sJ=1,0L4)

WRLITE (0,y9)

RETURN

FORMAT (OX,47HTOP VIcW OF THo PLOTTLD SURFALE = wATRLIX Ull,Jlz/)
FORMAT (1HW)

FORMAT (1dK) ; - ‘
FORMAT (//79Xy33HLLNGTH UF THe L1INc TRUNGATEU FRCviyiwy/H TU 13771
tind

o C <<

L0T
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SUBROUTINe PRINTL (V)

CA_CULATES ALPHA, VSIZE ANU XLeNG 1F THo ANGLe ur The VieW LS
SPLClFIcu ANU PRIWNTS L1IOST UF PARAMETLRS

CUNHON /BLOCKL/ ULLi,UI‘.LZ’DX,UY,Dl,UZ;lAKV]O’.LUL,.LL(OU)’.LLIUN’.LU.Lb(l
10) ) IcUylRKyLrAXy LotiiNg INCUL Ky INUOUK g LNT y LNTNUMyuPehvy LRyl FLUSy Lok P
CalT g 13yl 3yJdRKyJMAXyJMIN)JTyJUNP 9 JosKEyKLY (5 ycU) yrianNudy MULLyNLUIMPy N
3GU5{H,“ELCV,i"JlHCU,“KLﬂY,NKU’,NUP,N)(;L,NXL.)NXQ,i'lNLNUI‘l,UT(luu),ULAbl,Uh
“-fAX,U“lN’XN,Kl’Xd,YN,YY_:L’YYC’Yl,Y(z, . .

CUMMUN ZUATA/Z INTALyINTAL 9io1c s JdSLsb s NUONS y LLUAL s KLASOyALFHAY ANGL
1L,DAPLR;VSLLL)XLLHU’ XYRUT ,Xl.'IAx,)().H.LN,X:.HA)\,X;.I‘X.LN

CUMMUN /HbRru/ HLAUL (cu)

CUMMUN ZowlllH/ KLYS (D,.LU),N‘L‘.YEJ,NBW(iU)

UDIMeNSION LUul/)y uliv)
EQUIVALENULE (Lu (L) g INTX1)y (U1)y ALPRA)
DATA XLioli/1HL/

CALCULATc ALPRAy ALENG AND VS1Zb FuUk oPeClFitl AnbLe UF vitw

IF (ANGLbetUexLeTi) GU TO 1
KE=SURT (e u)

p:[.lW:"oU#“TA“(lc g)/lb e U

OB=SURT (PAPLR¥*2/ (1. U+RR¥%2) )

AA= 8 B¥RR v ) ]
ULNLT=AA*SURT (ce W) /FLOAT (Lo1Ze+JdS1lde-<i
RAJAN=ANGLL ¥*PiM
ALPHA=ATAN (SIN(RAUAN)D)
Nid=iSlic=1 _

IF (JSlZcebledbldi) NiJ=
XLNC=UNLIT*FLUAT(NLJ)/Z/ (5
Vi=aAd¥>5 N (RAUAN)
V=B LUS (RAUAN)
VolZue=Vi1i+Ve
ALZHA=ZALFHA/P LM

J31Zk-1 _
WRT (2 U)¥LUS (ALPHA))

WelTE (Lyil) HEAU

WELTE (uyic) (KoY{(Llgd)yd=i92),,1U0(L)
WRLTe (byid) ‘KC.Y(.L"C),l:l"D)’lU(C.)
Wl T e (U,iU) U’\r_}’(l,b’),L:l,b_),lU(o)
WL T e (bsyd/r) U’\LY(J.’LQ)’.L:.L,')),‘LU(H)
Wl Te (oya8) (KEY(Ly2)yl=iy2),10(0)
WhlTe toydl9) (KeYUlLlag)sdi=1lyo) Ut
IF (KLASGS=Z) Zydyn

WRiTE (cyelu) \Y\L.Y(}.,()’l:l,f))’.LU(IJ)

b -2 - - 30 - - 2 - - - - - i 18- b 2 A - - B - - 3 - 3 - - 1 36 B> 320 M- 1 30 3 e T~ - 3 3 -0 a0 - 3

CENCUEFONK
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UViE

ooc

e s Xtel o B o Y

UF W N o

(AT N T S S
nNE ol NO

GO TU
WRLTE
GO TO
WRITGE

, (6y2¢)
WRLITGC

{o,13)

1F (ANGLbetwWexLETL)

5
éb,&l) (KeY{(Ly7)31=1y5),I0(7)

(KtY(;_[,?) ,L=l,5) ’l_.U(()
(KLY(L,@)’lzl’b);U(l)
tU 1U b

(UcbrekeS) )
(beGrzed) )

3y /O Xy L0 (1k=)///5Ky LSEHCAULWG
{iks/oAy Lo t1H=0/77)

313 y1luXy4lHNUNMBLR UF INIEeRVALS #LUTTCU ALUNG

slosauXy @uHI=LLIreiNOLON CF The Poulieu MATKLEX

931391 UXy 4 uHU=ULMENSLON uF THe PLuTTeou HATRLX

UF INCGQUALLTY CUONSTRALNTO)
U tGUALLIY CunoTKALINTD)
WAS GoNekAlcu vy

WAS KtAL 1IN FoLLY)

WRLT C (O’.LU) ‘KCY\l,‘:)’l‘:l,b),U(C)

GO TO 7

WRLITE (0y39) (KEY( 3)y1=1,49) )

i\Kth (C,CO) (KeY 1u) yi=1y9),U(0)

WRLTE {(€yco) (KLY i1) ),L=.L,.7),U(‘t)

Wl T e (O’ZO) (K Y 12) ;l:l’D),U(‘.'J)

ARLT & (U,d/) (KeY 10,)’.[:1,9)’U(U)

WRITE (£y928) (KeY lH))i:l,D),Lﬁ(/)

WRLiTeE (€ye9) (KEYL 1) yl=1y5) 4,0 0)

WRLTE (oyou) (KeYl 10) 31=1y99) 3L ()

WRLTce (oy31) (KeYdlgd/),1=1,y2),0(0(10)

PRINT LisT UF Stl SwWwilCrHeo

WLTe (cydw)

NL=NKEYS=~1

DU 8 I=1,NL )

IF (NSW(L) eNreU) WRITE (oyd1a4) (KeYS(Jyl)yu=lyo)
CONT IHUc

RETUKRN

FURMAT (UXyoA1y,9H = N/Ay7Xy24HANGLLE UF Vich
FURMAT (5Xy35AL,3H = ycluedySXKy24HANGLL UF Vick
FORMAT (LH149Xy cUHREFURT CN PLUTILNb
I OFRX L UAggaH FX¥ L,/ /75Xy L8HLLIST UF PARANE
FORMAT (5Xy39ALe8H = 53138s1uXxy4iHNUIILLK UF
11 AX1S) i ) _
FORMAT (UX35A193H = ycliuedydXya3HANGLE UF THe BEASLS Ul
1 (JEGRzwLS))

FUKMAT (9Xy5A1)

FORMAT (uXy9A1ly3H =
12 AXLS)

FURMAT (5XgoALyoH =
1(i,9))

FURNMAT (oXy9Al,3H =
1(1,J))

FOMAT (5X9ybAiyoH = 431091uXy ScHNUNMDEK

FOXMAT (5X45R1y0H = ,lo,lUX,JUHNUhuLh

FORMAT (oKyohiy,3H = 3i3,1UxyouHMATRLX
1BRUOUT INE Uuutuf)

FORMAT (UXyS5RALyoH = ,lé,ldx,f-&H"lA'le

FUIMAT (oXyHAL93H = 91341 UXso0HUATRLX WAS KRo AU Liv
1PLETEU EY lh!lKPULATlU“;

INIcRVALS rLullicu ALUKG X

THe PLLIUKL

e ANS UE OU

60¢
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=

bpoCa ~N O s o
CcC~CocCo

VAT IA

<= T—-HZ-IEZX
b= = = ~ 37 & — N 74D =X anb =2 A ¥4h =]

woe. e o

(OXy3DALy3H = H1Ue3Iy3X9y39HmLNLNUN S14k UF tHe PLuUl FAFER (L W iul
W uc
(/) i W Lluo
(f?,aA;,oH = gbilUevyoXy4cHVERTLUAL UDLMeNOLUN UF THE PLUIURE W Lub
S W 1ub
(JX,?A.L 3H = ,CiUc 3’3X;‘+7HLCNL‘7.]H OF 1HL LU:\G;_F( SiUe ur IHe W LUb
.H\Uﬁl’.‘b)i W asuf
(UXyDhiyoH = yEiuedyoXy2UHANGLE UF KRUTATLUN oF THo URLIGLINAL W 1lub
(UL brRee ) , i o W 1luy
(0Xy39ALg3H = yLlUe 3y3XKy3UHUPFER SOULNL GF Int VARLAcLL Xui) W L1lu
(OXy39AL,3H = yieluedsdXySUHLUWER BUUNL UF 1he VARLAbLL X1) W sila
(UKyoAlyoH = yLluedsoXyoUHUPPLK bUUNuU CUF iHe VARLAble Ac)d W lic
(UXyDAly3H = yrluedydXydudiunck oUbihu CF 1he VARLABLL X< r 110
N L de=

0T?¢
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SUBROUT Ik RcAULU (U, NUL,NUJ)

RLADS U=-MATRIX CULUMN=WISE FROM THe UNLT ¢ ) _
U=MATRIX WAS WRITIcN UN THe UNIT ¢ bY SUBROUUTLING nOtUR RKUK=WLiSL
STARTING FrRCHM THe LAST kUWy THUS SURUUTING ReAUU RelURNS

Tz MATRIX RUIATzU CLUCK=WISE BY YU bebieesS

DIMENSION U (iNuu,yNUIL)

DIMENSIGN OLT (2]

RedIND ¢

CALL ULFFLR (Q’O,Uod’iC’l’UCT,Z)

ReEAUD (¢yUCT) (U Lyd)sl=1yNUJ) g u=nyhUL)
IToHMP=NUl

NUL=NUU

NUJ=ITumP

ReTURN
ciNJ

A D B P B B P B B B PO B S O $ P B ¢

[Uee i ST ol VI st JNY AN S
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SUBROUTANE ROGTUR (UyNUL,,NUJ)

ROTATES UPPLrR ANY LOHWLR LiMLTs> ANU CALLo FOx wUlaATIuN OF
AHOLE MATRLA )

DIMENSION ULT (2)
CIMENSLIUN UINULyNUJ)

COMMUN ZUATA/Z INTALyINTX9dSIde 9JS1ee sNLONSyLWUAL yKLASDyALPHAyANLL
1&’PA["LF§;V~).LLL.’XLC.| Ly XYRUT,}(:\.MAX,)(lr“.LN KSR Xy Xe M I

COMMON /gLulLKi/ Uell JLL&,UK,UY;UL,U&;LHKIo,lbL,;b(ou),lbbﬁ,lULb(;
iu) .[Lu,ly,lllk)\,ll‘iQ’lQLUIK"LNuUuK’LH‘,.LNTI\LH g iFPEivg PRy IPLUDSyLOKLP
Zylfyld\,)l),JK’uMA}\’d MLIN, T,JUHP,JO’}'\C,}\L.Y(/,CU);HJ.NUQ,‘IUU:.,NL;UHF‘,H
300((!4,"32LL\/,NJ.HL/U,HKLY,NI\

4II\X,UM;LI\,XN,XL,XZ,Y»J,(Y.L, Y(.’Yl, YZ

Ueli
§ FLUATINRUT*9UD))elTeleuw) Gu TU 1
Gy Tu ¢

) 350494

ecle=YusU) RUT=27UWu
ecWle=cTUeu) ROT=94 v

RUT) /YUeu
"R (s UyletylCy91,00T,2)
,HKU)

XN XKt OOV
mm
X=X FcC
1 7[)71;
b 4 II Ty
b = S EPN
X

U e
(¢,00T) (U(lyd)yd=1,yNUJ)

L X
—~=OH HHD DD UONe A~

MU RO

[l e &
—_— T

) Usby 2

CALL RLAUU (UsNUL,NUJ)

J
OTyNUP g NXLgivAcynXogriRENUGiigUir {Lou) yULAD L yUR
;4 :

o e e, A, G, A, e 2, o, o, S, A, o, A, o, S, W, e o, o, A A, o o, A, o, o, e, A, e, . .

TRPe N O Ui e
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SPACE

ENJ
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b=
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61
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Bc
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T—C—=T> THh MM T
FCCOCT rxzXTCM

T MAGK LN XU 10 bBilS LifFl vUSIiFlLy
DTAIe THo MASK 10 ST LUWLST 16 oils
A LUALer TOC X1

TRALT FwWA LUAUCR 11U Ac

A UF BLANK CLisMCin 10 X1

XTRAUT FWA LLANK Lualiun TU Xb

ASS FWA BLANK LUNMMUIN U UALLLINL PRUGL

URLDS uF ThiL FiRS1 WurU AVALLAbLE

KR THo wUAUek Tu Xxo (idlo 1> The
JTAL moniurRY AvAlbLAcit oliNbLe BLANK
AMUN Fabls LNTLARe RedAINLING SPAwR)
L mienrURY TU Ab _
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SUBROUTINE UOUT (UyhNULL,yNUJ)

RcADS U=-MATRIX 1IN BOTH UATA ANU PLUIER UNLT
UPON REQUeST PKRKINTIS IT UUT ANUZOR PUNLHLS 1

COMMGON /5WLTUH/ KeYs(o,1U) yNKeYSy ok (1u)

DIMENSIUN U(NULyNUJ)

00 9 1Sh=1,¢
KeAD TR HATRLX

READ (g) U

SWAL LUW cilUu=UF=FlLEt MARK
ItuF=u_ ) o

CALL UDIFFer (bylcUFyAslsl1,Ay1)
IF (LEOF) 152,1 -

IF (NSW( 1)) 858,43

GO TO (442),y LSW

WelTie (0,145

GU TO o

LG 7 1=1,NUl

WRLTE (oylu) LyNUJ

WRLITce (ey11) (UlLyd) yd=1,y0NUJ)
CONT Il _

IF (NSKH () stlsud) GU TU 9

PUNCH BINARY U=MATR1IX

WRLTe (8) WNUl,NUJ,U

L) FliLc 8

CUNT INUE

ReENINU ¢ o

IF (NSW () eNEeu) nRiTe (oy1h)

FORMAT (/9X,9H1 =,14411H, J =
FORMAT (1iucioeb

FORMAT (1

FOR#MAT (1

FOMAT (/

C BINARY FitLtLoe)

1 Tuslarz)

9

J

HL 99Xy A7HU=MATKIX UNSCALLU/bLKy17 (1H=)/)

H1,0xy cobU=rATRLIA SCALED FUR PLUTTLNGL/LX,20(1H=)/)
/oXyHHU=MATRIX PUNUHEU LN UnoULALEU ANU SUmLEbU FURDM

TaPE2 ANU

LOENOCU Foin e

G1¢C
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SUSRUUTINE XiNTer (U s N1 s NJ9sXCyYCyUgnroUTLMF)

Tu COMFLETE PARTIALLY FILLEU SUKFACL MAITRIX U BY TH. MeTHUU
OF SPLINc iINTLRPULATIOUIN,

INPUT TGO SUBRUUTING 1N1tKP CUNSLISTS UF FUOLLUWLING-

1e MATRLIX UNLyNJ) WHUSL czLiebcelNTS ARc PrResStt 10 vALuc 1ihi
EKbEP[ F UK iHn KNCWN CLucMenTS WHIUH ARE uebliNcu sl
GRIC PULNT OF A RcUTANGULAR ritohe

e WN1= NCe UF KRUnAS IN Uy NI=WUe UF LULUMNS LN U

3¢ XMIN = HINLMUM X1 VALUC

Le XMLN = wiNthUil Xeg VALUC )

¢ UX = LNURLHENT IN X1 JIReUTLIUN

be UY = INCRelbNI IN X¢ CLReCT1UN

THe FULLUWLRNG ARe WORKLING ARRAYS TULLIHLR Wilh MAXe JLIMENOLUNS

XCON) ,YL(\I) ’U(“) ,H(O}N) ,UTC‘_NP(N)

N= LARCer UF Wi UK NuJ

DIMENSIUON UlillelHu)y X0(1)y YO(1),y D1y ALS,1), viwiP (1)

UATA ROW,LULs5H RUWyaH CLOL/
OATA XLL]l/LHl/

ST LUWLR LiitdTs ANU LHNURLMeNTS
Xl'lLNzl.J

YHLIN=1eU

X=1.U

UY:lnlJ

CH-CK LF FUUR COUORNerR POINTS ARt OUeFINcU

ir (L(l,l).Lu Xiell) GU TO <2
1" (U( J).LQ.XL‘_TI) Gu T(J LiE
IF (b(il,l).th XeeTi) GU Tu 22
IF (UINLyNU)eWeAeTl) GO TO <2
Nii=N1-1
NJL=NJ=1
KE=N1
KU=NJ
COMPLETE onND COLUMNS
CUNT LHUC
KROW=N1
C KLUL =NJ
Ko=0
Jd=1
DU 5 u=1,2
DO 2 [=14N1

COoO~CUFonE

LTT
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UT_MP (I)=U(1l,yuy)

CONT INLEL

CALL CHeCK (U]LMP,Nl,Kl,KZ,N)
1F (NOEQQU) GUu TU &

Ii: (Kl.LI-U) LJU TU iy
IF (KceGlau) GU TU 1u
CALL INS

IF (KUDL.Gl.u) GO TO cb
UG 3 1=1,N1L
U(lyJuJ)=UTnP (1)

cunt Iivte

KCOL=KCUL=-1

JJd=NJ

GUNT Ll

FILL MATKRLIX RUW=WiSL
DO 9 1=¢dyiNll

DU b J=1,4iNu
UT=MP (U)2U(1,yd)
(JUNT .LNUL.

CALL CHeUlK (UTEMPyNJ K1 3K24N)

IF (Nscuweu) GU TO 8
IF (K1l .6Teu) GU TU Y
IF (Kceuleu) U TU 9

CALL LINSCRI1I (XCy YU Uy A UTEMPyiNJ g XHilNguUXyRUNWy LyKCLL)

iF (KUUcebLTaLU) GU TOU ¢5
LO 7 Ju=1,Nu
U(lf_d):UTEi‘oP(u)

CONT 1RUC
KROW=KKJW=1

CONT InUc

Gu Tu 11
COMPLeTE LNU UWS
K3=1

11=1_

U 17 I=1is¢

U0 Lz Ju=1,NJ
UT-MP (U)=U(Llyd)
CONT INLE

eRT (AC YU, UyAy UTEMPyNLyYHINyUYyC ULy JuyKUUL)

(SEULGRUSU S S ba § o by
[Valob NTe ML VAl o S S =

81¢
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CALL ChirCK (UTLMPyNJ K1 3KZyN)

IF (N.EWQsuU) GO TO 1o

1F (Kl.[\:.u) bU TU 1.3
1F (K3seltewl) GU Tu a7
GG TC 2o

CALL INS

IF (KUCc.Glasu) GU TO 25
LO 15 o=1,NJ
ULI,d)=ttenF )

CONT INLE

KROW=KRUN=1

IF (KrROWeLrcoU) ReZTURN
1i=N1

FiLbk HMAITRIX CuLUMih=nWlsSE
LU 21 J=Zynul

Lu 1d 1=1,N1

UTcHP (I)=Uu(liyJ)

CONT INULL

CALL CHeUOK (WTEmMPyNLyK1yK2yN)
IF (Netueu) Gu TU <cu

IfF (KieGTeuv) GU Tu 21
IF (KcebTeul) GU Tu «1

CALL INSERT (XC,Yu U Ay UTEMPyNL s YMINyUYyLULyJsKULL)

IF (KOUc«GTau) GU TU &5
00 19 1= lyNd
U(l%J)-bOLHP(l)

CONT INLe

CUL =kuuL=1 i
Fo(kLOLsLoelU) RoTURN
UVTL“UL. .
F(KkUWLbLoku) GU 1C 24
F (KLCLeLLWKR) GU TC 24
R=KkUW

C=KCLUL

0 T0 1

WRI1TE {oy2l)

WRLTL {cy2o)

GU TC ¢»

ERT (XU YU UyA UTEMP yNJ g XINy UXyRUWy 1Ly KLUE)

iul
luc
LUO
lus
luy
1ub
Lufl
luo
i1uY
liu
4 44
i1ie¢
119
i1l4
idJ
ito
Lid
110
ia4
lcu

s Ligd

1£¢é
Fayaye)]
lek
AED
i1co
ilet
120
icy
lov
161
¥ s N
L1909
104
195
LOU
197
iob
109
i4u
L4944
i4c
149
144
Sl b
lsyg
1a/
140
149
iy
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Gil IO
Fonrow o

) 1
WF‘U.TE _(C,O‘f) (U(.L’J) ’J:l’NJ)

FURMAT (/X,y 3uHNUT ALL CURNLR POINTS UckunNch ) !
FURMAT (/X,08HLUAPLL TLON OF SURFACE MATRLX clbMeniS NUOT PuSSibiLe o
Y INTERPCLATLIUN )

FURMAT (7X,45HTO0 nANY BOUNJARY PULNTS LLUSIEREL 106e1HeEk )
FURMAT (7X,41HTUU FLWw PULNTS UcFlheu Fixk KRUW UR LULUN )

FURMAT (/7X,5uHSUKFACL MAIRIX AT TLRMINATLUN /) _

FORMAT (//8XysyH¥+¥%% | LCONULTIUNS FUR AN TERPULALLON )

FURMAT (/oA ,300RK0W =4 14/)

EURHM (1ucd13.)

]

02t
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SUSROUGUTLINE CHoeCGK (UTeriPyNUyK1 K2y N)

CHECKS ThE FOLLOWING UKLTeRIA TO bL SATiISFlcocu FOUR INTERPCLATLUN
T0 B PUSS1ible=- ) v .
1. gCTUL?TS THAN PU1l PerCoNT UF PULINTO Poek KRUW Uk CULUMN MUSH
c “ NpuU
e NUT MUORe THAN PUZ PERUCCNT UF UNuLFinNeU FULRTS #ilol Be
CLUSTLREDU TUGELTHERS

Ki=0 OURLTewxiUN 1 SATLISFLcU y K1=1 ORLTeRIUN 1 VIiucAlcD
KZ2=U URLITerklUnN ¢ SATIOFity KZ=1 LxRLIeRIUN ¢ VIiutAicu
N= NUMBcrk UF uUhNJerdNgU FulNiS PerR Rukh (Uur CULUMNI

UDLMENSLUN UlciiP (1)
DATA Xeell/aiHis

PQZ=U09U
PLi=Ues5u

Ki=U | -

KZ=U

N=u

Ju=U

NiN= U

U0 1 J=1,NC

IF (UTeMiP(u) eREoXLETI) GU TO 1
IF (JueiNbe (J=1)) iN=u

TONN) /ZFLUAT INC) «6T4PC2) GU T0 2
CATUN)ZFLOAT (NC) «GTWoPLL) K1=1

Lo~ oUdenE

12e
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~
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H~e ~—ps
o~ B 8

merocn
| I € e
~. &

CX Tl
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Cc O Ccoeaoo

(@ BN 2l op BN

SUBROUTLNE 1INSERT (XCyYC,aUyByUTEMPyNUC,AMLINyUAyALFHA,JA ) KUUL)
COLUMN=-WISE UK ROW=WISE INTERPULATLUN

NST= FIRST UVeFINou PCINT RoLATive 10 PULNTS AN
NEN= LAST wuctlNeu PUINT ReLATIvVve TU PULINTS AN

UIMENSIUN XC(L1)y YO(1)y UTeMP(L),

UATA XLcTl/1iHi/

A=AMIN

KOJL =u

NCe=NU=2

N=u

JU 1 J=1,Hu

A=a+ JA ‘
IF (UTerMPlU) elUeXLTi) GU T0 1
Jd=J

N=N+ 1

IF (NesEUWel) NOT=Ju
YUUN) =L TP ()

XCUN) =A

CONTINUE

NeN=u J

IF (NSTerWed1) GO TO 2

1F (NST=3) ¢ycy5

IF (NehNecUWenNU) GU TO 8

1F (NL[\‘I\L;(_) 299399

CALL SFLLT ‘N,X‘J,\IU,D,B)
A=LM AN

DO 4 J=1,0iL

A=4+UA )
1F (LTLMP(U)eiibeXLceTi) GO TO 4
UTZMP (J)=5PuLline (AyNy XUy YU, D)
CONT INUg

ReT URN

KOukb=1

RETU N

cNJ

LaNCOC U F UK

€2T
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FUNCTION DPL.LHL ()\P,N’X’Y’U)
CU3IC SkLINe ANTERPULATIUN
UIMENSION KQ(;)’ Yu(.L), U L)

Ni=N=1

'LJU 1 i=4isN1 R )

IF (XxPoaLTeXGl(1)) GO TU_ .

jf (XPs bTeXGCi+1)) GU TU 1

=1

GO Tu ¢

CONT INUE

CONT 1NUC

IF (XPeLTeXWll)) u=1

1F (JeGT e XW(iN)) J=i-1

H=X Q {J+ 1) =X (J)

CO=tYU(J+ 1) =YUulu))/E=-H¥ (D (J+1)=D(J)) 7w,
UDUzY G (L) =U(JU)*H¥H/ b,

A= (X W (J+1) - XP)*¥¥35/0e/7H
B(XP=XG(J))¥¥5/0/H
C=(XP=xulJd))
SPLINE=0(J) *a+U (U+1) *B+LL*U+0UD
Re TURN

ENJ

COSNO U GNP

V44



Q) GO

SUSROUTINE SPLIT (NyXysYsuUyA)
TO INITIALLZEs CALCULATES SECUND ULLERIVATIVES
DIMENSION XG(1),y, YQU1)y DLy Aloyi)

DeL=0.5

Ally1)=U.

A(2y1)=2eu

Aloy 1)==coe¥ULL
U(13=Uo

NNZN-l

Lo 1 \J:(,“N

Hi=X U (J)=Xu (J=-1)
HZ=XG(u+1) =X (J)
Fe=(YU(u+li) =-YW(J))/HZ
Fi=(YG(Ju)=-YGlu=1))/H1
U(J) =0 ¥ Fe=FL)/ (hi+Hc)
AL=Hc/(H1I+HCZ)
AUzlo-‘L

A(l,J):AL

Alcyd)=ce

A(S, J)=AL

covtinue
A(l,N):‘c.*UtL
AlcyN)=caeu

A(O N):U.

D(NJ=u.

CALL ULAGS (AyUyN)
RLTURN

ENJ
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AH
AH
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AH
AH
AH
AH
AH
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ERARPNERRERERERR &R
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C
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BLICK UATA

COMMUN ZUATA/Z INTAL,INTXZ,IS14 3 JSict yNUONS 3 LGUAL 9 KLASSyALPHAy ANGL
1e; PAPLRy VS Loy XLENG ) XYRUT, XiﬂAXgALHLN,XgHAX,thih

CUUMON /A7 ErAl(2d),PSito) 3K0uc (&)

CUMMUN /707 uib(v)

CUMMUN /ZELUCKL/Z DLblil,unllyuX, UY,U.L,‘.)C,J.AI\TU;LL‘JL,.LL«(uu),.LL;U‘I;.LU.LLJ(:L
1U)%ILQ71K,1HAA,IH1N,‘NLU1K~leUdelni,LNTNUH,lPLh’thﬁylPLbb,iuKLH

9l L2010y UKy dliAXy JMLINyJ Ty JUIP yJoykL sReY (Dycu) ynidNUsy MUUL g NLUIPy N
JCUKN,I ('.LL\/,N.LHL;U,UKL‘.Y,NKU‘,NUI),I\)(].,HX(_,NX:i’I KeivbiigUr (130D s LLAS I yU
‘*AX,U‘ .LH,AN,XJ.,)\L,*N,YYl,YYC,Yl

CUMMUN /Z3WHiiuh/ KLYb(;,lu),N«L§S,qu (.u)

UR]A \CI{L_/‘#I'U‘L;II/,HHP}"LI shHe=ouUyuaH=PRL ’L#HP\HL?L./

bAlA :[AKTJ,.LHvUJK ININUIMg JIOKLP g NINCU gy K Y g hikeinUbMi/u gy Mgl Uy10ylu/
UAT A .@.N1)‘1,LN‘)\2 .L-Jl[.._,J\)lLL,NbUN.J’luuHL,)\LHDQ/;J,DJ,J*,JL,L,U,;/
UATA ALPRA, ANJLL,?HPCK,VolLL,ALth,AYuU"XLHHXQK;HLH,XCHHK’ALHLN/L
lU.q,lﬁI,c*lU.u (s 29 9%0 e/

‘_JF-]_A lLL,.LL'x’.Lﬁ'L\.Au’H.Ll UJ,lPLf\,lLUH,l\I_/.Ln ,lh-—,lhf,lﬂ"lhg ’.Lh’,.LHA./
LATA 1ClC/LiAUyiH1y1lHEZy1HS N4y il gyl 17 9 1h0y LN/

URTA ULlCG/iHliyiRdyiHOyiHY, LHL/

UATA NXS/u/

UATA NRUIyilUc/ 2yc/

UATA NRcYoyNOW/Dyiu¥(/

UATA KoY/iHLlyHNyiHT gdlHXy iH1ydHLy 1HIN, LMy Xy lH<y Hiy1HSy1HL iy 1

1o s AHJy lhos by lrde sy i gy AHNs LHUL 1Hb,.LHh,.LHb,.LI‘1H,.Lf'.._,a.dhl,.i.hb,lﬁﬁ-\,.l.ﬁ.\
231HL g lHA,1H>y 1HSy IHA yLHL lHP,.LHH,lHA,lHH, IHiNy IHLy LHU yAHE y I HF g LHAy L
SHPy 1HL 9 1ERy AHVy Aol bly AHZydH y AHXyLHLyAHE g 2Ny ub by Xy uihY gy ik yattU
‘_Q,l"“T,'lHA,.LHl, Hily aHAy1H Ay IHX 3 i1y ity iHLy AMiNg ARy HCy LHIMy AHAS 1HXy &
9HX,_1HC,1*‘|‘,JJ‘lglﬁl\;la‘lf‘u‘a/

DATA KeYo/ it P,lHK;lhl’lﬁN,LHf,th,LHU,LHN,lhb;lfﬁ,lnu,LhU,LﬁP,lﬂL,
11HU, lHN,lHU,lHL,lﬁA,IHL),lHL,lHN lhUysHUydlhAyc ¥ aih o/
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