3. THE RADIAL TENT
(The JAVA version of this chapter by Keith MacBain is highly recommended:
http://www-ec.njit.edu/civil/gateway.html)

Theradial tent is a special case of the cable net, see Figure 3.1, in which the shape of the
base is specified along with the vertical force components in the vertical cables and the
force components at one point in each of the circumferential cables. The remaining radial
coordinates are then computed iteratively to satisfy equilibrium. The taper of thetent is
controlled by the forces in the circumferential cables.

Figure 3.1

Consider atypical node in the radial tent. Horizontal and vertical sections through this node
are shown in Figures 3.2 and 3.3.
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Sum moments about point A
F Rnew = Ro Hz
F =>H; ,H, from the dopes

F/H1:R|_ sinQ/(RNEW-RL COSQ)

o= R,H, Ry - R, cosq
' Ry R_sing
o= R,H, Ry - Rg COSQ
2 Rew R, sing
4 _V(Rgw - R))
= ew © Ty
HU
_V(RD - RNEW)
HD

Vertical force components must sum to zero
Hi+H,+Hz3+H;=0

This gives a quadratic for Rygw that is used in the computer program.

Solving the radial tent is described in the batch program RADLAY .BAT



Radlay.bat

radtent radtent.dat fort.60 fort. 150
copy fort.150 fort.50

I[plotl fort.50 fort. 150

copy fort.150 fort.50

| ayout pl fort.50 fort.150

The principal step hereis RADTENT.FOR which solves for the radial coordinates as
described above. Since the cases considered are very symmetric, radtent works with 1/8™ of
the structure. LPLOT1.FOR then maps 1/8" to 1/4; LAY OUTPL.FOR then maps 1/4 into
the full structure. COPY .FOR simply copies files.

Radtent.for
C RADI AL TENT | NPUT
DI MENSI ON HT(20), HO(20), ZZ(20,20)
READ( 50, 1) NRI NGS, NSEGS, V, RAD
READ( 50, 2) (HT(I),1=1, NRI NGS)
READ( 50, 2) (HO(I),1=1, NRI NGS)
wite(60,1) NRINGS, NSEGS, V, RAD
wite(60,2) (HT(I), =1, NRI NGS)
wite(60,2) (HO(I), =1, NRI NGS)
THETA=3. 14159/ (4. * FLOAT( NSEGS) )
NSG=NSEGS+1
1 FORMAT( 21 5, 2F10. 3)
2 FORMAT(6F10. 3)
DO 10 I =1, NSG
TH=FLOAT(I - 1) * THETA
ZZ( NRI NGS, | ) =RAD
10 ZZ(1,1)=50./COS(TH)
wite(*,*) 'Do you want to change the square base?
1 (yes, no=1,0)’
read(*,*) iyes
if(iyes.ne.1l) go to 20
C wite(*,*) (zz(1,i),i=1,nsQg)
read(50, *)(zz(1,i),i =1, nsg)
20 CALL TENT( NRI NGS, NSEGS, V, HT, HO, Z2)
STOP
END

SUBROUTI NE TENT( NRI NGS, NSEGS, V, HT, H, ZZ)
RADI AL TENT PROGRAM

DI MENSI ON HT( 1), HO( 1) , ZZ( 20, 20)

DI MENSI ON NP(100) , M ( 100) , R(300) , FOR( 300)
DI MENSI ON | FI X(110), | SYM 100) , JT( 100, 100)

HT=RI NG HEI GHT

HO=REFERENCE RADI AL FORCE

V=VERTI| CAL FORCE COVPONENT

ZZ( RI NG LEVEL, SEGVENT) =RADI AL COCRDI NATES

O00000

THETA=3. 14159/ ( 4. * FLOAT( NSEGS) )
CTN=COS( THETA) / SI N( THETA)
Sl =SI N( THETA)



10

100

NRI NG2=NRI NGS- 2

NR1=NRI NGS- 1

NSEGL=NSEGS+1

NSG=NSEGS+1

DO 10 =2, NR1

DO 10 J=1, NSEGL
ZZ(1,3J)=2Z(1,J)*float (nrings-i)/fl oat(NRI NGS)
VWRI TE(60, 9) ((ZZ(1,3),J3=1,NSG, | =1, NRI NGS)
NI T=10

DO 100 ITER=1,NIT

DO 100 I 1=1, NRI N&2

I =NRINGS- 11

HZ=HO( 1)

RO=2Z(1, 1)

DO 1 J=1, nsg

ZU=HT(1 +1)

ZI =HT(1)

ZD=HT(1-1)

HU=- ( ZI - ZU)

HD=ZI - ZD

RU=ZZ( 1 +1, J)

RD=2Z(1-1, J)

IF(J. EQ 1) RL=ZZ(1,J+1)

I F(J. EQ NSG RR=2ZZ(1,J-1)

IF(J.NE. 1) RL=ZZ(1,J-1)

I F(J. NE. NSG RR=ZZ(1,J+1)

R =zZ(1, J)

A=V*( 1./ HD+1./ HY)
B=RO*Hz*(1./RR+1./RL)/ SI - V* ( RO/ HD+RU HU)
C=-2. *RO*Hz*CIN

wite(60,9) a,b,c

RNEWE( - B+SQRT(B*B-4. *A*C) )/ (2. *A)
RATI O=RNEW ZZ( | , J)

ZZ( 1, J) =RNEW

VRI TE(60, 9) RATI O, RNEW

FORVAT( 5E20. 8)

CONTI NUE

VWRI TE(60, 9) ((ZZ(1,3),J3=1,NSG, | =1, NRI NGS)
NN=0

NB=0

DO 200 I =1, NRI NG5

DO 200 J=1, NSG

ANG=FLOAT( J- 1) * THETA

NN=NNH1

| SYM nn) =0

R(3*NN-2) =ZZ( 1, J) * SI N( ANG)

R(3*NN-1) =-ZZ( 1, J) * COS( ANG) +50.
R(3*NN) =HT(I)

if(nn.eq.1) isyn(nn)=3
if(nn.ne.1.and .j.eqg.1l) isynm(nn)=2
if(nn.ne.1.and.j.eq.nsg) isyn(nn)=4
if(isymnn).eq.0.and .i.eq.1) isyn(nn)=1
I F(NN. EQ 1) GO TO 200

IF(J.EQ 1) GO TO 201

NB=NB+1

NP( NB) =NN

M (NB) =NN- 1



o

12.
35.

o0

201 IF(1.EQ 1) GO TO 200
NB=NB+1
NP( NB) =NN
M ( NB) =NN- NSG
200 CONTI NUE
WRI TE( 150, 150) NB, NN
150 FORMAT( 21 5)
WRI TE(150, 151) (NP(1),M (1), FOR(1),1=1, NB)
151 FORMAT( 21 5, E20. 8)
WRI TE(150, 152) (R(3*1-2), R(3*1-1), R(3*1), IFIX(l),ISYM1),
1 (JT(1,3),3=1,8),1=1,NN)
152 fornmat (3f10. 3, 2i 2, 8i 5)
call splot(np,m,nn,nb,r,for, 0)
call splot(np,m,nn,nb,r,for, 1)
call splot(np,m,nn,nb,r,for, 2)

RETURN
END
Radtent.dat
6 4 10. 1.
10. 20. 30. 40. 50.
12. 12. 12. 12. 12.
36. 55. 59. 70.7
Lpl ot 1. for

i nclude 'fgraph.fi'

GENERAL MEMBRANE LAYQOUT PLOT PROGRAM

Mapping 1/8 to 1/4

DI MENSI ON FORH( 400) , X(400), Y(400), Z(400), JT(400, 4), | Fl X(400)
1 , NP(400), M (400), | SYM 400), R(1000) , New( 1000)

READ( 50, 1) NB, NN

WRI TE( 6, 1) NB, NN
1 FORMAT( 21 5)

READ( 50, 222) (NP(1), M (1), FORH(1), 1 =1, NB)

222 FORMAT( 21 5, E20. 8)

WRI TE( 6, 2) (FORH(I),NP(1),M (1), 1=1,NB)
2 FORMAT(f10. 3, 215)

READ( 50, 3) (X(1), Y(l),Z(1), I FLX(I),1SYyM 1), (3T(l,J),3=1,4),I1=1,
1 NN

WRI TE(6, 3) (X(1), Y(I),Z(1), TREX(L), 1SYMI1), (IT(1,d),J3=1,4),1=1,
1 NN
3 FORMAT( 3f 10. 3, 21 2, 41 5)

ISYM = 4 inplies a node on the diagonal

WRI TE(*, *) ' ENTER THE Y OFFSET'

READ( *, *) YSH FT

WRI TE(*, *) YSH FT

YSHI FT=50.

TH S IS A SPECI AL CASE
NBO=NB

NNO=NN

DO 31 =1, NNO
IF(1SYMI).EQ 4) GO TO 31
NN=NNH 1

new(i)=nn



X(NN) =-y(I)+YSH FT
Y(NN) =-x(1)+YSH FT
Z(NN) =Z( 1)
31 CONTI NUE
DO 61 |=1, NBO
| P=NP( 1)
| MEM (1)
if(isymip).eq.4.and.isymim.eq.4)go to 61
62 NB=NB+1
NP( NB) =I P
i f(isym(ip).ne.4)np(nb)=newip)
M (NB) =I M
if(isym(im.ne.4)m (nb)=new(im
61 CONTI NUE
DO 71 =1, NN
R(3*1-2)=X(1)
y(i)=y(i)-YSH FT
R(3*1-1)=Y(1)
R(3*1) =Z(1)
I synm(1)=0
[F(X(1).EQO.) Isyn(l)=2
IF(Y(1).EQO.) ISYMI)=1
IF(X(1).EQO..AND. Y(1).EQO.) ISYM1)=3
71 WRITE(6, 72)1, R(3*1-2),R(3*I-1),R(3*1)
WRI TE( 150, 1) NB, NN
WRI TE( 150, 222) (NP(1),M (1), forh(i), =1, NB)
WRI TE( 150, 3) (X(1), Y(1),Z(1), I REX(1),1SYM 1), (J3T(l,J),3=1,4),1=1,
1 NN
72 FORMAT( 1 5, 3E20. 8)
CALL SPLOT(NP, M, NN, NB, R forh, 0)
STOP
END

SUBROUTI NE PLOT(NB, NN, X, Y, NP, M,for,iwite)
| NCLUDE ' FGRAPH. FD

DIMENSION NP(1), M (1), X(1), Y(1),for(1)
| NTEGER*2 DUMWY, xk, yk, xmym 1l x, |y
RECORD / XYCOORD) XY

record /rccoord/ curpos
character*6 text

character*15 text1l

CHARACTER* 64 FONTPATH

CHARACTER* 20 LI ST

FONTPATH="\f 32\ | i b\ cour b. f on’

LI ST="t"' courb' "/ /' h10wl0b'

DUMW = SETVI DEOMODE( $VRES16COLOR)
DUMW=REQ STERFONTS( FONTPATH)
DUMW=SETFONT( LI ST)

AMAXX=639- 20

ANVAYY=479- 20

XM N=X(1)

XMAX=X(1)

YM N=Y(1)

YMAX=Y( 1)

DO 2 =1, NN

X =X(1)

YI=Y(1)



| F  X1) XM NeXI
| F(XMAX. LT. XI) XMAX=XI
| F .Y) YM NeYI
2 1F(YMAX. LT.Yl) YMAX=YI
SCALE = AMAXL( ( XMAX- XM N) / AVAXX, ( YMAX- YM N) / ANAYY)

XSHI FT = (XMAX+XM N)/ 2.0 - 639/ 2* SCALE
YSH FT = (YMAX+YM N)/ 2.0 - 479/ 2* SCALE
DO 3 =1, NB

K=NP( | )

MEM (1)

XK=( X(K) - XSHI FT) / SCALE
YK=( Y(K) - YSHI FT) / SCALE
XME(X(M - XSHI FT) / SCALE
YM=(Y(M - YSHI FT) / SCALE
YK = 479- YK

YM = 479-YM

LX=( ( XK+XM / 2)

LY=(( YK+YM / 2)

CALL MOVETO ( XK, YK, XY)
DUMW = LINETO ( XM YM
if(iwite.ne.2) go to 998
call nmoveto(lx,ly,xy)
wite(text, "(i3)") i
call outgtext (text)

998 if(iwite.eq.0.or.iwite.eq.2) go to 3
call moveto(lx, |y, xy)
wite(textl,' (f7.0)") for(i)
call outgtext (textl)

3 CONTI NUE
if(iwite.ne.2) go to 996
do 997 i=1,nn
| x=(x(i)-xshift)/scale
yk=(y(i)-yshift)/scale
| y=(479-yk)
call nmoveto(lx,ly,xy)
wite(text, "(i3)") i
call outgtext (text)

997 conti nue

996 conti nue
RETURN
END

SUBROUTI NE SPLOT ( NP, NM NN, NB, R for, i write)
| NCLUDE ' FGRAPH. FD
DI MENSI ON  NP(1), NM 1), RXY(1000), ROT(3, 3), for (1)
DI MENSI ON ANGL(3) , NT(3), A(3, 3), R1(3, 3, 3)
| NTEGER* 2 DUMWY
DI MENSI ON R( 1), X(200), Y(200) , RZ( 1000)
WRI TE(*, 1)
1 FORMAT(' YOU ARE ABOUT TO ENTER A GRAPHI CS '
' DI SPLAY MODE' /' THE KEYBOARD COMMANDS ARE' //
- +1. .. POSI TI VE ROTATI ON ABOUT X AXI S'/
' -1... NEGATI VE ROTATI ON ABOUT 1S/
+2. .. POSI TI VE ROTATI ON ABOUT
' -2. .. NEGATI VE ROTATI ON ABOUT
- +3. .. POSI TI VE ROTATI ON ABOUT
' - 3. .. NEGATI VE ROTATI ON ABOUT

RPRRRRPRPR



617

616

70

603
604

302

606

618

607

608
605
303

806

805

612

613

614

1

' 0...EXIT)

READ( *, *)
DO 616 =1, 3
DO 617 J=1, 3
DO 617 K=1, 3
RL(1, J, K) =0.
RL(1,1,1)=1.
THX=0.
THY=00.
THZ=00.
DTH=10.
Pl =3. 14159
DO 604 1=1,3
DO 603 J=1, 3
ROT(J, I) =0.
ROT(1,1)=1.
ANGL( 1) =THX
ANGL( 2) =THY
ANGL( 3) =THZ
NT(1) =1

NT( 2) =2
NT(3) =3
1 =0
I =1 +1
| F(ANGL(1)) 606, 605, 606
L=NT( 1)
GO TO 612
DO 607 J=1, 3
DO 607 JA=1, 3
A(J, JA) =0.

DO 607 JB=1, 3
A(J, JA) =A(J, JA) +RL(L, J, IJB) *ROT(JB, JA)
DO 608 K=1, 3

DO 608 J=1, 3

ROT(K, J) =A(K, J)

I F(1-3) 302, 303, 303

DO 805 | =1, NN

Rz(1) =0.

DO 806 K=1, 3

RZ(1)=Rz(1)+ROT(3, K) *R(3* - 3+K)

DO 805 J=1, 2

RXY( 2* | - 2+J) =O0.

DO 805 K=1, 3

RXY( 2* | - 2+J) =RXY( 2* | - 2+J) +ROT(J, K) *R( 3*| - 3+K)
GO TO 59

ANG=ANGL( 1) *PI / 180.

| F(L-2) 613, 614, 615

RL(1, 2, 2) =COS( ANG)

RL(1, 2, 3) =SI N( ANG)

RI(1,3, 3)=R1(1, 2, 2)

RI(1,3,2)=-RL(1, 2, 3)

GO TO 618

RL(2, 1, 1) =COS( ANG)

RL(2, 1, 3) =- SI N(ANG)

RI1(2,3,1)=-RL(2, 1, 3)

RL(2,3,3)=R1(2, 1, 1)

GO TO 618



615 R1(3, 1, 1) =COS( ANG)
RL(3, 1, 2) =SI N( ANG)
RI(3,2,1)=-RL(3, 1, 2)
RL(3,2,2)=R1(3, 1, 1)
GO TO 618

59 DO 24 =1, NN
X(1) =RXY( 2*1 - 1)

24 Y(1)=RXY(2*1)
CALL PLOT(NB, NN, X, Y, NP, NM for,iwrite)
READ(*, *) | VAL
| F(1 VAL. EQ +1) GO TO 2000
| F(1 VAL. EQ -1) GO TO 3000
| F(1 VAL. EQ 2) GO TO 4000

| F(1 VAL. EQ -2) GO TO 5000
| F(1 VAL. EQ 3) GO TO 6000
| F(1 VAL. EQ -3) GO TO 7000
| F(1 VAL. EQ 0) GO TO 8000

2000 THX=THX+DTH
&0 TO 70
3000 THX=THX- DTH
&0 TO 70
4000 THY=THY+DTH
&0 TO 70
5000 THY=THY- DTH
&0 TO 70
6000 THZ=THZ+DTH
&0 TO 70
7000 THZ=THZ- DTH
&0 TO 70
8000 CALL UNREQ STERFONTS()
DUMW = SETVI DEOMODE( $DEFAULTMODE )
RETURN
END

Layout pl . for
i nclude 'fgraph.fi'
C GENERAL MEMBRANE LAYQOUT PLOT PROGRAM
For 1/4 to full Iayout
DI MENSI ON FORH( 400) , X(400), Y(400), Z(400), JT(400, 4), | Fl X(400)
1 , NP(400), M (400), 1 SYM 400), R(1000) , NSTART( 1000)
READ( 50, 1) NB, NN
WRI TE( 6, 1) NB, NN
1 FORMAT( 21 5)
READ( 50, 222) (NP(1),M (1), forh(i), =1, NB)
222 format (2i5,e20.8)
WRI TE( 6, 2) (FORH(I),NP(1),M (1), 1=1,NB)
2 FORMAT( F10. 2, 21 5)
READ( 50, 3) (X(1), Y(1),Z(1), I FEX(I),1SYyM 1), (3T(l,J),3=1,4),I1=1,
1 NN
WRI TE(6, 3) (X(1), Y(I),Z(1), TREX(L), I1SYMI), (IT(1,d),Jd=1,4),1=1,
1 NN
3 FORMAT(3F10. 3, 21 2, 41 5)
Ref |l ect node poi nt about coord axes
isymrl points on the x axis
i syme2 points on the y axis
i sym=3 center of synmmetry
NBO=NB



6

64

22

31

2

65

66

NNO=NN

DO 31 I=1, NNO
NSTART( | ) =NN+1
IF(1SYMI).EQ 1) GO TO 22
IF(1SYMI).EQ 3) GO TO 31
NN=NNH 1

i fix(nn)=ifix(i)
X(NN) =X( 1)

Y(NN) =-Y(I)

Z(NN) =Z(1)
IF(1SYMI).EQ 2) GO TO 31
NN=NNH 1

i fix(nn)=ifix(i)
X(NN) =- X( 1)
Y(NN) =-Y(I)
Z(NN) =Z( 1)
NN=NNH 1
ifix(nn)=ifix(i)
X(NN) =- X( 1)
Y(NN) =Y( 1)

Z(NN) =Z(1)

CONTI NUE

DO 61 |=1, NBO

| P=NP( 1)

| MEM (1)

| PS=NSTART( I P) -1
| MB=NSTART(I M -1
| SUMEI SYM'I P) +1 SYM I M
if(isumeq.0) go to 62
i sngl =0

if(isumge.4.or.isymiip).eq.isy
| F(isumge. 4. ORI SYM | P). EQ | SYI

NB=NB+1
| PS=| PS+1

| MB=I MB+1

NP( NB) =I PS

M (NB) =I M5

FORH( NB) =FORH( 1)

| F(isym(ip).eq.1l.or.isymip).eq.3) GO TO 65
IF(isymiim.eq.l.or.isym(im.eq.3) GO TO 66

G0 TO 64

NP( NB) =I P

| PS=I PS- 1

G0 TO 64

M (NB) =I M

| MB=I M5- 1

NB=NB+1

| PS=1 PS+1

| MB=I M5+1

NP( NB) =I PS

M (NB) =I M5

FORH( NB) =FORH( | )

| F(isym(ip).eq.2) GO TO 165
| F(isym(im.eq.2) GO TO 166
if(isymiP).eq.3) go to 465
if(isymim.eq.3) go to 466
G0 TO 63

XA

10



465 np(nb)=ip
i ps=i ps-1
go to 63
466 m (nb) =i m
i ms=i nms-1
go to 63
165 ips=ips-1
NP( NB) =I Ps
&0 TO 63
166 inms=inms-1
M (NB) =I Ms
63 NB=NB+1
100 | PS=I PS+1
| M5=I M5+1
NP( NB) =I PS
M (NB) =I M5
FORH( NB) =FCRH( | )
if(isngl.eq.1l.and.isymiip).eq.3) go to 265
if(isngl.eq.1l.and.isymim.eq.3) go to 266
if(isngl.eq.1l)go to 61
| F(isym(ip).eq.2.or.isymip).eq.3) GO TO 265
I F(isymim.eq.2.or.isym(im.eq.3) GO TO 266
| F(isym(ip).eq.1l.or.isymip).eq.3) GO TO 365
IF(isymlim.eq.l.or.isym(im.eq.3) GO TO 366
&0 To61
265 NP(NB)=I P
&0 TO 61
266 M (NB)=IM
go to 61
365 ips=ips-1
np( nb) =i ps
go to 61
366 inms=ins-1
m (nb) =i s
61 CONTI NUE
DO 71 1=1, NN
R(3*1-2)=X(1)
R(3*1-1)=Y(I)
R(3*1) =Z(I)
71 WRITE(6, 72) 1, R(3*1-2),R(3*I-1),R(3*1)
VRI TE( 150, 1) NB, NN
VRI TE( 150, 222) (NP(1),M (I),forh(i), =1, NB)
VWRI TE( 150, 3) (X(1),Y(I),Z(1),TFEX(1),ISYM1), (JIT(1,3),J3=1,4),1=1,
1 NN
72 FORMAT(I5, 3E20. 8)
CALL SPLOT(NP, M, NN, NB, R, forh, 0)
STOP
END
SUBROQUTI NE PLOT(NB, NN, X, Y, NP, M,for,iwite)
| NCLUDE ' FGRAPH. FD
DIMENSION NP(1), M(1), X(1), Y(1),for(1)
| NTEGER*2 DUMWY, xk, yk, xmym 1l x, |y
RECORD / XYCOORD/ XY
record /rccoord/ curpos
character*6 text
character*15 text1
CHARACTER* 64 FONTPATH

11



CHARACTER*20 LI ST
FONTPATH="\ f 32\ | i b\ cour b. fon’
LI ST="t "' courb'"//' h10wl0b'
DUMMY = SETVI DEOMODE( $VRES16COLOR)
DUMMY=REG STERFONTS( FONTPATH)
DUMMY=SETFONT( LI ST)
ANVAXX=639- 20
ANVAYY=479- 20
XM N=X(11)
XMAX=X(1)
YM N=Y(1)
YMAX=Y( 1)
DO 2 1=1, NN
Xl =X(1)
YI=Y(I)
I F(XM N. GT. XI') XM N=XI
| F(XMAX. LT. XI') XMAX=XI
IF(CYM N. GT. YI') YM N=YI
2 I F(YMAX. LT.Yl) YMAX=VI
SCALE = ANMAXL( ( XMAX- XM N) / AMAXX, ( YMAX- YM N) / AVAYY)

XSHI FT = (XMAX+XM N)/ 2.0 - 639/ 2* SCALE
YSH FT = (YMAX+YM N)/ 2.0 - 479/ 2* SCALE
DO 3 =1, NB

K=NP( | )

MEM (1)

XK=( X( K) - XSHI FT) / SCALE
YK=( Y(K) - YSHI FT) / SCALE
XME(X(M - XSHI FT) / SCALE
YM=(Y(M - YSHI FT) / SCALE
YK = 479- YK

YM = 479-YM

LX=( ( XK+XM / 2)

LY=(( YK+YM / 2)

CALL MOVETO ( XK, YK, XY)
DUMW = LINETO ( XM YM
if(iwite.ne.2) go to 998
call nmoveto(lx,ly,xy)
wite(text, "(i3)") i
call outgtext (text)

998 if(iwite.eq.0.or.iwite.eq.2) goto 3
call moveto(lx,ly, xy)
wite(textl, ' (f7.0)") for(i)
call outgtext (textl)

3 CONTI NUE
if(iwite.ne.2) go to 996
do 997 i=1,nn
| x=(x(i)-xshift)/scale
yk=(y(i)-yshift)/scale
| y=(479-yk)
call moveto(lx,ly,xy)
wite(text, "(i3)") i
call outgtext (text)

997 conti nue

996 conti nue
RETURN
END

12



1 FORNAT('

617

616

70

603
604

302

606

618

607

608
605
303

806

1
1
1
1
1
1
1
1

SUBROUTI NE SPLOT ( NP, NM NN, NB, R for,iwite)

| NCLUDE ' FGRAPH. FD

DI MENSI ON  NP(1), NM 1), RXY(1000), ROT(3, 3), for (1)

DI MENSI ON ANGL(3), NT(3), A(3, 3), R1(3, 3, 3)

| NTEGER*2 DUMWY

DI MENSI ON R( 1), X(400), Y(400) , RZ( 1000)

WRI TE(*, 1)

- +1. .. POSI TI VE
' - 1. .. NEGATI VE
- +2. .. POSI TI VE
' -2. .. NEGATI VE
- +3. .. POSI TI VE
' -3. .. NEGATI VE
' 0...EXIT)

*' *

DO 616 1=1,3

DO 617 J=1, 3

DO 617 K=1, 3

RL(1, J, K) =0.

RL(1,1,1)=1.

THX=0.

THY=00.

THZ=00.

DTH=10.

Pl =3. 14159

DO 604 1=1,3

DO 603 J=1, 3

ROT(J, I) =0.

ROT(1,1)=1.

ANGL( 1) =THX

ANGL( 2) =THY

ANGL( 3) =THZ

NT(1) =1

NT( 2) =2

NT(3) =3

1 =0

I =1 +1

YOU ARE ABQUT TO ENTER A GRAPHI CS '
' DI SPLAY MODE' /' THE KEYBOARD COMVANDS ARE' //

ROTATI ON ABOUT X AXI S/
ROTATI ON AB IS/
ROTATI ON
ROTATI ON
ROTATI ON

QUT
QUT
QUT
QUT
ROTATI ON ABQUT

AB
AB
AB
AB

| F(ANGL(1)) 606, 605, 606

L=NT( 1)

GO TO 612

DO 607 J=1, 3
DO 607 JA=1, 3
A(J, JA) =0.

DO 607 JB=1, 3

A(J, JA) =A(J, JA) +RL(L, J, IJB) *ROT(JB, JA)

DO 608 K=1, 3

DO 608 J=1, 3

ROT(K, J) =A(K, J)

I F(1-3) 302, 303, 303
DO 805 | =1, NN

Rz(1) =0.

DO 806 K=1, 3

RZ(1) =Rz(1) +ROT( 3, K) *R(3* | - 3+K)

DO 805 J=1, 2
RXY( 2* | - 2+J) =O0.
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DO 805 K=1, 3
805 RXY(2*1 - 2+J) =RXY( 2*| - 2+J) +ROT(J, K) * R( 3*| - 3+K)
GO TO 59
612 ANG=ANGL(!)*PI/ 180.
| F(L-2) 613, 614, 615
613 R1(1, 2, 2) =COS( ANG)
RL(1, 2, 3) =SI N( ANG)
RI(1,3, 3)=R1(1, 2, 2)
RI(1,3,2)=-RL(1,2, 3)
GO TO 618
614 R1(2, 1, 1) =COS( ANG)
RL(2, 1, 3) =- SI N(ANG)
RI1(2,3,1)=-RL(2,1,3)
RL(2,3,3)=R1(2, 1, 1)
GO TO 618
615 R1(3, 1, 1) =COS( ANG)
RL(3, 1, 2) =SI N( ANG)
RI(3,2,1)=-RL(3, 1, 2)
RL(3,2,2)=R1(3, 1, 1)
GO TO 618
59 DO 24 =1, NN
X(1) =RXY( 2*1 - 1)
24 Y(1)=RXY(2*1)
CALL PLOT(NB, NN, X, Y, NP, NM for,iwrite)
READ(*, *) | VAL
| F(1 VAL. EQ +1) GO TO 2000
| F(1 VAL. EQ -1) GO TO 3000
| F(1 VAL. EQ 2) GO TO 4000

| F(1 VAL. EQ -2) GO TO 5000
| F(1 VAL. EQ 3) GO TO 6000
| F(1 VAL. EQ -3) GO TO 7000
| F(1 VAL. EQ 0) GO TO 8000

2000 THX=THX+DTH
&0 TO 70
3000 THX=THX- DTH
&0 TO 70
4000 THY=THY+DTH
&0 TO 70
5000 THY=THY- DTH
&0 TO 70
6000 THZ=THZ+DTH
&0 TO 70
7000 THZ=THZ- DTH
&0 TO 70
8000 CALL UNREQ STERFONTS()
DUMWY = SETVI DEOMODE( $DEFAULTMODE )
RETURN
END
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