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el sys tinal/t2for/csehp for##
subrout ine CSEHP( istart 3

implicit integer*2 (w)
I mplicit double precision (a-z)

integer*2 istar

' nteger*2 aleg,isl 1ncpncbpnwaonwbisol ,abrnch~uz(53double precision zI67)Pcz~cxditO#Ib
common /VCLO9/ ilIeg)i si I nca jncbtz cz icx id Pt a, tb nwa nwb P
& tsol~ibrnch 1uz
double precision za(25J,zb(2S1
equivalence (z(133zafl33,(z(261,zb(I33
double precision ha~ala~va,sla,wla~cla,s2o~w2a,c2a,s3a,w3a.

& xap'vO~x18,x2d 1K3a8l,wr2 aIy3 a?
& tana2a~tana3otaona4a~ianaSaliana~atla,phio
equivalence (za(131hal,(zaI2I,ala,va),

& Iza133,sla) (za(41w~a),lzaI5) Pcla) ,
& (za(63,92a),(za(73,w2a3.Iza(81,c2a3,
& (za(93,s3a) Aza(183,w3a) (za(l I ,xa) (za(12)'yal,
& (za(133,xla),(za(I433 x2a31Iza(lS),x3a),
& (zotlBI.lal,(za~l7J,y2a3,(zatl83,y3a),
& (za(1g3,,ana2a),(za(291,tana3al1 (zat2ll,,ono4a),
& (za(223,,anaSal,(za(233,tenoa),J(za(241,lo),(za(25),phia)
double precision hb~alb~vb,slb,wlb~clb~s2b,w~b,c2b~s3b,w~b,

& xb 1yb ,xlb,x2bx3b ,ylb ,y2b,y3b',
& tana2b,tana3b~wanaib1:ana~b,iana~bolb~phib
equivalence (zb(I),hbl,(zb(2).alb~vb).
& (zb(31,slb),(zb(4i,wlbJ,(zbISJiclbi,
& (zb(831s2b)1 (zb(7),w2b),(zb(8),c2b),
& (zb(g),s3b),(zbtl03,w3bI.(zb(133,xb),(zbH123,Ybl,
& (zb(133,xlbl,(zb(14lix2b33 (zb(lS31 x3b).
& (zbtlGl,ylbI,(zb(173,y2b3,(zb(1831 y3b1,
& (zb(Il),tana2b),(zb(20),ana3b),(b(21),;oneib),
& (zb(221,tana~b),(zb(23 1,ana6b),(zb(241l1bI,(zb1253,phib)
double precision coil ,slp ,frct ,c3 ,s4 ,s4 x4 ,y4 ,ona7 ,tena9l,l
& h.,phih~rtot ,xtot 1ztot ,do
equ Ivalence (z(S51) coil ) (z(521 slp) .(z(53) Jrct IA(54) c53.

& (z(S53,941 (z(SO) wil (z(57),xil (z(581 y4).
&(z(Sg),tana73,(z(0GI,anaSi,(z(613,lI,
&(z(621 h),(z(63 1 phih) ,
£ (13,rtot I,(zIO 3 ,xiot 3,(z1663 ,ztot 3 512171 ,do)



integer*2 nc(2)
equialence (nca,flc)

double precisionl pia lfpa ,degrad,raddeg,zeroIoOflalf

I nteger*2 izero~ionetlwO
common /VCONST/ pa ,holi ,degrad ,roddeg ,zero ,one ,hol f,

& i zero Pi oneOi Iwo

double precisionl delyk 3twod~thOlfdj,dsq
common /VANCH/ delyk 8,wod,hoifddsq

' ntoger*2 1scop*,iscopb,LItafl~iIbnb~itPisdoub precision epsypgomma~se
common /VCPIPD/ epsy ,gamma Pse , iscopO , Iscopb , i nO na I anb ,b i iS

integer*2 iscop(2)
equialence (isCopO ,iscop)

inteer *2 itold
dob:prcso sel,dtenl ~ss1,dtenl ,ss2,d Iern2,slp0,sO.smin

2 J

common /VEOUAL/ ss0 ,dienS 1ssl diel,ss2 ,dien2 sipS 
saOSsman,

& itoid
equialence (smtn(IIsamlflJ,(sminf2),sbmtn)

double precisionl sa~sbjcacbvcSO(6
3 ,vc~bI6I,

& eex8 eezB eey9 OS ,bS ,phjoS ,phabS
integer*2 iase
common /VSP ID/ so Psb o Pcb ,vc~o Pvc~b P
& eexS seziSeey~S ol,ph aG ph abS
& Iase

integer*
2 isirti ,scopIi1scops nLItse

it (z~iscopal eq sa@-sip@) isirt-0-

1 ( aCCOpO -sae-9ipO
ztiscopboSZiUscopa)
coil CPREPI
coil CSSHP
A I-i
if IUl Is 1b) ot-2

is-3-a v
coil FTEN(dteflhi

0%'



if (di"n Is zer-o) goto 296

i Scopt -i£scop C t I
: acops-Iascop (as9 ax-z(A scopS)
gamin-smin I slIf tasmox eq 99min) goto 200

if (it ne a told or eel eq ssmin) istrt-0
if (Isai eq 9) goto 100
aal-sa2
z C scopS 1-sal
zlascop fl-se-eel
cail CF'REPI
call CSSHP
call FTEN(dienl)
gsl-0 ggggd0*ssO+0 OOO1dO$ssmax
goto 159

100 continue
sas-sax
se I-sem an
if (ssmin gi zero) ss1-haif*(ssm+ssmax1

ISO continue
* wrute(10,*) it~is~iscop,se~ssmin

Wrtite(10,*) ss91,aolb~gammaodlen0,isol~ibrlch
z ( scops )- S s-55Ziicopt 3-se-e

cail CSSHP
cail FTEN(dtenl)

* wrzte(Il,*I gel t,olb, afmoidtenl Pisol Pibrnch
if 09iat nc I)gt
if (Sol eq gaming and5 dtenl gi zero) goto 290

300 continue
if (dtent Is zero) oto S96
gal-hal f*(asl +asmin1

zi as op 1I-e-gal

coil CSSHP
cail FTEN(dtenli

wri ell I el pa 0 igama~ten plol irnc



90 10 30

SWO contianue
cilt-ca+cb~c3+s4*w4
epsdl-ctol*1 Od-B
asec-3* asIri
nat-I

1000 continue
ss2-hal f* (ss+sel 3
af (ieec eq 0 and dienO-dtenl gt cil) gata 1020
& seC-i sec+1
ss2-ssl-dlenl* (si -ssOJ/(dteni--dten@)
ssm-sm an
if (ssmin gt zero) ssm-half*(ssmin+dman1lssO~ss1 I)
ss2-dminl (ssmax ,dmaxl (ss2 ,ssm) I

1020 continue
z (ascope 1-ss2
z(t ecop t)-se-ss2
call C PREP 1
call CSSHP
call FTEN(dten2)
Vr wrle(1,0,*) ss2,1a b1 gamma dten2 isol iabrnch
If (dabs(dien2) It epsdl) gata 2000
if (nit eq 301 stop IlI
4f (aise t 3) gala 12S0
if (dten2liI zero) gala 1260
ssl-s2
dten@-dien2
goto 1300

12S0 contianus
eel-9al
dten@-d tenl

1260 contanue

dtenl -dt en?
1300 continue

n ait-nat* 1
g010 19w0

2000 continue
sip-saO-iC ascapa)
a told-it

00



r~e i urnl
end



el sys final/t2for/fien for##

subroutine FTEN(deltenl

implicit double precision (*-z)

double precision delten

integer*2 ilegtas t nca pncb anwa nwb i so Ii brnch uz (S)
double precisgon z(673,cz~cx~d,IaPib
common /VCLOB/ tIleg , is tnca ncb z Icz cx d , I atb nwa nwb P
& isol,ibrnch~uz
double precision za(251,zb(25)

equivalence (z(II ,zaII 33,(z(263 ,zbll 3
double precision ha~alapva,slawlaclas2,w2a,c2a,s3ow3a.
& xay~l~~~~ayayaya
& wona2o~'ana3o.tana4o~wona~a,?ana6a~ta~phL-0
equivalence (ol~az(1davJ

& (za(33,sla),(za(4) wIa) (za(SJ c10a,
& (za(6),s2a)k(zo(7J~w2a),(za(8lc2aI,
& (za(g) ,s3a) ,(za(10) ,w3a) .(za(1I I ) xa) ,(z(2121 ,val.
& (za(131,xlaI,(za(14),x2oI,tzo(1511 x3a),
& (za(l63,ylal (za(17) y2al (za( 18) y3al,
& (za~lg9Utana2a3,(za(203,10na3a),lzo(2I3,lana4a),
& (za(22 1 tonaSoI1 (za(233,wana6a),(za(243dIaI,tzo(2SJ~phiaI
double precision hb~alb,vb,slb,wlb,clb~s2b,*2b,c2b~s3b,w3b,

& xb vb ,xlb ,x2bx3b~y~b ,y~b ,y3b,
& tana2b,fona3b,Iana4biona~b,Iona~bdlb,phib
equivalence (zb(Il,hbl,Ezb(2lalb~vbj,
& (zb(33.slb),(zb(4l,wlbl,(zb(53,clbl,
& lzbl6),s2bL,(zb(7),w2b),(zb(8),c2b),
& (zb(g3,s3b),(zb(I93,w3b3,(zb~llI.xbj,(zb(12),yb),
& (zb(131 ,xlbI ,(zb(l43),x2b) ,(zb(IS3 ,x3b),
& lzb(I63,Ylbli(zb(I73,y2bI,(zb(IBl,y3b),
& (zb~ig)wana2b),zb20,ana3bl,zb(211,tna4bl,
& (*b(221,IanaSbI,(zb1231,Iano6bJ,(zb(241,lbJ,(zb(2S),phab)
double precision coil ~slp .frci ~c3 s4 ,s4,x4 ,y4 tana7 .tana8 ,l
& h ,phih 1rvot ~xroI ,ztot do
equivalence (z(SI3,coalI,zIzSIslpJoz53),(rct,(z(S4,c~l,

& lz(S5),'S41 (z(Sol P4l (z(S7) xilIz(581 Y4),
& (zISQ),tana7),(z158),,ana8311z(61),13.
& W5t23,h3,It(633,phih3,
& (z(641 ,rwa? 3,(z(Bb I xwo: I 1z1503,ztov I (z(673 ,doI
double precision tjun(2)

Z.
0



equivalence iatjun)

integer*2 iscopa~iscopb,itandaitaflbotiWas
double precision epsy ,gammaose
common /VCMPO/ epsy )gmma pse ,i scopa i scopb ,i t ai I fb ,i t I s

delten-tjun(itI-gamma*Ijunl(s1
retIurn
end



ei Sys final/12for/csspr for##
subroutine CSSPR( ieps 3

implicit integer*2 (a)
implicit double precision ba-z)

infeger*2 teps

integer*2 ileg,ist~nca,ncb.nwa~nwb~isol~ibrnch~uZ(S)
double precision z(671,cz~cx.Ia.Ib
common /VCLOB/ ilIeg ? is? Inca ,ncb .2 .cz ,cx Ad , Ia ,tib ,nwa ,nwb ,
& isol ,ibrnch~uz
double precision za(25) ,zb(251
equivalence (2(11 ,za(l M,(z(261 ,zb(I I)
double precision ha,ala,va,sla,wla,clo,s2a,w2a,c2a,s3a,w3a,

& xa ya x Ia x2a x3a,,yIa y2a y3a ,
& tana2a,tano3a,tonaia,tanaSa,tana6a,la,phia
equivalence (za(lI ) hol (zd(21 ,oa~o

& (za (31 slIa) , za(4 1 wIa I, lza (SI c I a)
& (za(61 ,s2aI ,(zo(71 ,w2a) ,(za(81 ,c2a),
& (za(9l ,s3a) ,(za(101 ,w3al ,(za(il I x(31 ,(z(5(121 ,val
& (za(131 xial (za(lI, 2al,(za(15J x3a) ,
& (za(161,ylaI,(za(171,y2a),(za(181,y3d),
& (za(191 ,tana2a) ,lza(201 ,iana3a) ,(za(21 ) aI 5a
& (za(22),tanaSal,(za(23),16na660,(za(24t,IdK,(zc2(251phia)
double precision hb,alb,vb,slb,wlb,clb,s2b,w2b,cc'b,s3b,w3b,
& xb,yb,xlb~x2b,x3b,ylb,y2b,y3b,
& iana2b,tana3b,tana~ btona~b,;ana6b,lb,phib
equivalence (zb(1),hbl,(zb(2l,alb,vb),

& (zb(3),sib) (zb(4 ) wlb) (zb(SI clb) ,
& (zb (6),s2b I, (zb (7) w2b) ,Izb (8) c2b) ,
& (zb(91 ,s3bl ,(zb(le) ,w3bl ,(zbllI ,xbl ,(zb(121 ,ybl,
& (zb(131 xlbJI(zb(14) x2b) (Zb(IS) ,x3b) ,
& lzb(161,Ylb],(zb(17J,y2bI,(zb(181,y3b),
& (zb(lgl,tana2b)Izb(20I,tana3bl,(zb(211,lana4b),
& (zb(221,Iana~bl,(zb(23),tona6bl,(zb(241.lb)I(zb(25),phib)
double precision coilpslp,frc: ,c3,s4,wi,x4,yi,tana7,tona8,1,
&h,phih,rtot,xIot,zft,do
equivalence (z(511 ,coil I,(z(52) ,slpI,(z(531 ,frcV 1 (z(54I ,c33.

& (z(SSI si)1 .l((61 ,w4l ,(z(S7) ,xi) (I(8) ,yi)
A (z(591 ,tona73,(zl(eI ,tana8l ,(z(6l11,)
& (z(62) h) (z(63) phih)l,
& (z(641 ,rtot I (z(6S) Ixtot 1 ,(z(rar1 vlot I ,(z(671 ,do)



double precision pa ,hdI fpi degrad ,raddeg ,zero tone ~ho f
I nteger*2 izero,aone,itwocomma.' /VCONST/ pa vhdl i.degrad ,raddeg .zero ,one ,hol V.
6 zero,ione,itwo

double precision delyk .twod~halfd~dsq
common /VANCH/ delyk .?wod~halfd,dsq

double precision snphai,csphih ,snafh ,csafh ,tnofh ,scafh ,dsnph
common /VHOIR/ snphih ,csphah ,snafh .csafh ,lnafh ,scofh ,dsnph

double precision sa~sbjcd~cbjvcG8(61 .vc0b(61,
& eex0 ,eez0 ,eey ,aO ,bO ,phiaO9,phib0

I nteger*2 iasecommon /VSPID/ sa ,sb ,ca ,cb .vcOd ,vc0b,
& eex0 ,eez0 )eeyO ~a0,bO ,phiaO ,phab0.
& tcase
double precision vc0al
equial~ence (vc0.(lJ,vc0a&1

integer*2 ivs
double precision vO,vl ,v2,fO,fl ,f2,f,eps
common /VSEC/ vO,vl ,v2,fO,fl .f2,f,eps,ivs

integer*2 ni ,a ,a ail, ibis .asec ,nwa
double precision zz( 71
equi valence (zb (11 ,zz) ,(zb (181 ,scafz ,ha I dd temp ,s 1 nwao I
& (zb(191,csphin,hddcsp,rrl,(zb(20j,ssa)

* rawe(10,*l 'CSSPR',riot
r-r lot
epsr-r*1 Od-10
if (iops eq 11 epsr-r*1 Od-4

scafz-SECNT (c il
csphian-csafVh* (snph ih+cz* no fh D/sco Vz
hal fdd-hal td*scafz
hddcsp-hal Vdd*csphin
'emp-hddcsp*hddcsp-hal fdd*hal Vdd
sl-dminl (dsqrt (sa*sa+;emp)+hddcsp ,dsqra (sb*sb+tempi-hddcsp)

do 100 a-1,7



2, If

zz(z i-z(i I

ha-h
sic-si
wio-ica+cb i/si
cic-c3
s2a-sl
w2a-w4
call VCRITO(2,zc~vc~al

if (wic It zero or w2a It zero) nwaa-i

scsa I +s2a
h0-ca+cb+s4*wi
(-do
eps-h@*I Od-iS
vs-S

ha-hS*i ed-S
call XSECV(2 ,zc,vcec 1ssc ,vc~ei,nwcc 1ncb ,zb ,vc~b,
& snafh,csafh~wnafh,scafh,2,ifcaiI
rr-dmcxi IdminiIr ,S 0i*xa+S gg*dsqri (ssa*ssa-do*doi 3 xa)

ha-hO
:al XSECV(2 ,zc,vc~c ~sse ,vceei ,nwcc ,ncb ,zb ,vc~b,

& snefh~csafh,tncfh,sccfh,2,ifcil)
rO-xa
hi -hel f*hO
he-hi
call XSECV(2 ,zc vc~c sse ~vc~ci 1nwcc ncb ,zb,vc0b,
& snafh,csafh~tnafh~scafh,2,iaili
ri-xe

300 continue
he-hi -(r I-rr 3 hi -hell(ri-re I
if (he le zero) hc-half*hi
cclII XSECV (2 ,za vc~a ossc ,vcec I nwaa ncb 1zb ,vceb ,

& snefh,csafh,tnafh,scafh1 2,ifail)
hO-hl
hi -he
rS-r I
ri-xe
if (debs(ri--rri gt eps) goto 300



do 500 1-1 ~7
Soo Continue

call VCRITS(nca,za~vcgoi

hi-S gdO*hO
* wriate(iS,*i h@,hi

h-hO
call CPREP3
call CSSHP
ril-r ot

* write(iS,*l h@,v-0
h-hI
call CPREP3
call CSSHP
r- rtot

* riie(10,*) hi ,ri

nii-i
ibis-S
a sec-S

1000 contianue
if (nit ?I tIS and (rO-r)i*(ri-ri It zero and ibis le 6& and isec eq 0 or isec gt 6i1 goto 1020
ibis-0
sec-i sec* I

h-hi - (ri-r1* (hi -hO1/ (r-i-rO)
if (h le zero) h-half*hI
gala 1ieS

1020 continue
ibis-ibis+i
sec-S

h-halIf* (hS+hi I
1100 continue

call CPREP3
call CSSHP

* wv-ite(1S,*1 h,v-tot
if (dabs(rtot-v-t It epsv-i gato 5555
if (nlit eq 100) stop 110
if (ibis eq @I goto 13SO
If ((v-tot-r)*(rS-r) It zeroa) gata 1370



hIJ-h
i--iot
goto 1400

1350 Continue
h@-hi

1370 continue
hi-h
i- itot

1400 continue
niti-n 1+1
goto 100S

5000 continue

end



11- XTJa

et sys final/t2for/csepr for##
subroutine CSEPR~ieps)

implicit in teger*? (w)
implicit dub~e precision (a-zl

integer*2 ieps

inveger*2 ilegisi oncapncbpnwa~nwb,isol iabrnch~uz(S)
double precisi.on z(67lcz~cx,d,Iavtb
common /VCLOB/ i Iegji st i ncajncb z Pcz cx Ita , Ib nwa nwb,
&isol ,ibrnch,uz
double precision za(25),zb(251
equivalence (zMllza(ll,(z(261Kzb(tll
doublei precision ha~olatvais18,wla,cla,s2a,*2a,c2a,53a,w30,

& xa~yax18,x2ax3a1 y18,y2a,y3a,
& tsna2atana3o,tana4o,tana5atana6e,Ie~phi5
equivalence (za(lD,hoL(zal2J,,va),
& Izat3) sla),(za(4) 93101,(za(S) 'c1811
4 (za (6),s2a) , (z(7) w2a I, (za (8)c2a I,
& (za(gJ~s3aJ,(za(10J~w501,(ZdtlJ,xa),1zct12),yaJ,
4 (za(1331xlaI,(za(14l,x2aJ,(za(IS)x3a3,
& (zelI1l ,ylel 1(za~l7l 1y2o1 1(18(181,y3al,
& (ze(1911 18na2a),(za(201,wona3a),(za(21i,tand4a),
& (za(2211 tonaSaI,(zal23I,8ane68J(zaI243,l,(za(2S),phio1
double precision hb,olb~vb~slb,wlb,clb~s2b,w2b~c2b~s3b,w3b,

& xb 1yb ,xlb ,x2b ,x3b ,ylb 1y2b ,y3b p

& tane2btana3b1:ena4b,tana~b,tana~b,lbphib
equivalence (zb(1lhbJ,(zb(2),a~b,vb3,

& (zb(3) slb) (zb(4) wlb) (zb(S) clb) ,
& (zb(63,s~b),(zb(71,w2bllzbl)c2b),
& (zb~gi ,s3bI ,(tb(l9D 1w3b1 ,(zbfll ,xbi ,(zb(121 ,Ybl
& (zb(13lxlbI1 (zb(14),x2b),(zb(tllx3b),
& (zb(161,Ylbl.lzb(l7Ipy~b),(zb(lI,y3b),
& tzbUlgI,tana2b),1zb21',teno3bi,1rb1211,,ono4bl,
& (zb(221,IonaSbllzb(231,Iena6bl,(zb(241,lbI:,Izb(2S),phib)
double precision coil ,slp 1frcw ,c3 .4 ,w4 ,x4 ,y4 atna7 ,taneB.1,
& h,phih,rrot ,xrttrot ,do
equivalence (z(5lI,coifl,(z(521,slpllziS3I,frct),(z(S4l.c3),

& (zISSI 9u4) f1z561 wl4 1(zIS7) ,x4) ,(z(SS) ,
6(z(S 1,tana7J,(z(8gi,tonaSI,(z(811,l),
&(z(521,hhp(z163l 1 phih),
&(z(641 ,riot I (Z(65I ,xiat I PtutBCI ,ziot I ,Iz(67) Ido)

Now



double pr'ecison pi ,helfpa ,dograd,roddegzeroponethalf
intoger*2 izoro ,ioneliatwo
common /VCONST/ pia hlpa .degrad ,raddog ,zero ,ono ,hal f,
4 zeropaonevitwo

double precision delyk ,twod,halfd~dsq
common /VANCH/ dely& ,twod~haifd,dsq

integor*2 iscopa~iscopb~tanoattnb,jT,,s
double preciasion opsy 4gommo ,se
common /VCMPO/ opSyv gommo ,so i SCop8 ,ascopb ,si Ino ,anofl is 8
intoger*2 iscop(2)
equiaolenco (iscopo ,iscopl

double precision snphah ,csphih ,snofh,,csafh ,tnafh ,scafh ,dsnph
common /VHDIR/ snphah ,csphih .snofh ,csofh,,tnafh,scafh ,dsnph

double precision sa,sb~ca~cb,vc0a(63 ,vc0b(6),
&eex0 ,eezfl eey0O0 O,bWphiaO0,phib0
I nieger*2 iasecommon /VSPID/ so ,sbCO ,cb ,VCOo ,vcQbP
4eex0 ,eezfl,eey0 .80,bO ,phiaO0 phib0.
&icoso
double precision vc0al
equivalence (vc0o(1I),vc0alI)

' nteger*2 ivsdaub lo precision vS ,vl ,v2 ,fO ,fI ,f2)f,eps
common /VSEC/ vS ,vlv2 ,fS ,fi,f2 .f eps ,ivs

integer*2 nit,&iis,isec

* write(i8,*I 'CSEPR'lrtoi
r-r tot
epsr-r*I Sd-lU
if lisps eq 11 epsr-r*l Od-4

coil CPREPI
hi - (cacb~c3+s4*w4 3*@ 2dO
h@-@ gd@*h1
h-h@
call CPREP3

00



call CSEHP(U)
rU-riot

* write(iU,*) hU,r@
h-hI
cail CPREP3

* write(1U,*)
cail CSEHPMi
ri-riot

* write(iU,*) hi,rt

ni i-I
ibis-U
sec-U

1000 continue
if (nit ti IS and (r@-rI*ir1-r) It zero and ibis le 6
& and Yisec eq U or isec gi 61) goto 1020
ibis-0

h-hi-(rI-rI*Ihi -hO)/Iri-rO)
if (h le zero) h-half*hI
goto 1100

1020 continue
ibis- ibistl
sec-U
h-half*(hO~hi)

1100 continue
cail CPREP3

* write(iU1*)
cail CSEHP(1

* write(iU,*) h~rtoi
if (dabs(rtot-ri It epsri goio 6000
if (nit eq 1U01 stop 110
if (ibis eq U) goto 1350
if ((riot-r)*r -rl It zero) goio 1370
hU-h
r0-r tot

130goto i40U
130continue

hU-hI
rU-ri

1370 continue
hi -h



ri-riot
1409 continue

nit-na 1+1
goto Is@@

5000 continue
* writeIIB,*I 'END CSEPR'

ret urn
end

0



et sys final#'w2for/cssxul for##
subroutiane CSSXZI

implicit inweger*2 (01
implicit double precision la-zi

' nteger*2 log list ,ncaoncb inwa,nwb) osol oibrnch uz(Si
double precision z(871.cz.cic,d,ta,tb
commoni /VCLOB/ ilIeg , is i nce pncblz ocz c xda,i b nwanwb ,

& isol ,ibrnch~uz
double precision za(251,zbI2S)
equivalence (zill ,zaeIl II,iz26l ,ztIl)I
double precision hatala,vapste~slo~cla,s2a,w2a,c2a,s3a,w3a,

& x8,Yova pxlx2a ,x3a,yla 3 Y2a,y3a,
& lona2a~tana3a,tana4a~tenaSa~iana~aple~phia
equivalence fza(l),haI,(za(2),ala,va),

& (za(31 91lI(za(4) wl) za(5) clak ,
& (za (5) 92a I za (7 1w2a) , lza(8 1c2a) ,
& lzalg I s3al ,(za(110I w3al ,(za(ll I I al (z(121 'Yet
& (za(131,xlal,Iza(141,x2al.lza(ISI,x3a),
& (za(l61,ylal,(za~l7 l,y2aJ,lza~l8J,y3a),
& (za~lgl,aana2al,(za(203,wana3a),(za121),tona4a),
& 12e1221,tana~a),(za(231.18na6a1,1za124),Idilza125),phiaI
double precision hb~alb,vb,slb,wlb,clb,s2b,w2b,c2b,s3b,w3b,
& xb ,yb ,xlb,x2b ,x3b ,ylb ,y2b ,v3b,
& lana2b,aana3b,;ona4bIona~b~wana~b.lb~phib
equivalence (zb~lJshbl,(zb(23,alb,vbl,

& (zb(3) slbl (zb(4) wlbl (zb(SI clb) ,
& Izb(6),s2b),1:b1,w2bI,(zb(Bl,c2b),
Al (zb(I Is3b) (zb(M Iw3b),1zb~li) xb) Izb(12) yb) ,
& (zb(133,xlbI,(zbII4I,x2bI,(zb(151,x3b).
& tzb(IlBlylbI,(zb(17I,y2b),(zb(183,y~b),
& (zb(Ig) tana2b) (zb(201,eana3b) (zb(21 )tar3a4b),
& (zb1221','nSbI,(zb(231,wono6b),(zb(241,lbi,lzbI2SJ,phib)
double precision coil ,slp ,rrci ,c3 ,s4 ,w4 ,x4 ,y4 ,,ena7 ,ana8 .1,

& hiphihortot oxit ziloi ,do
equ Ivalence (z(Gl ) ,coi~l I ,(z(S21 ,slpl .(z(531 ,(rct I (z(S41 xc31

& (zISSI ,s41 f(5l 51 )(z(571 xE4l (z5159 ,y4 )
& (z(59l ltanall W616 ,taeel ,lz(al .11 ,
& (zI621,h) 1 zI63 1 phih) ,
& (z(64) ,rioi I11 .1S ,xiol ) lzj55B) ,ziot I ,zI67) do)
double precision xzto, (23
equivalence Ixz:ol(ll,xio:i

00



double precision epsxz,xzru(2Jxzbas(2Jhbasf2),scraWlfl)
common /VCSSXZ/epsxz ,xztru ,xzbas ,hbas ~scraf I
double precision xiru ,ztru ,xbas zbas ,hbosx hbasz
equivalence (xztru(l)pxtrul,1xztfu(21,zlru),
& (xzbas(II,xbasl,(xzbas(23,zbas).
& (hbas(1I,hbasxl,(hbas(21,hbasz)
double precision c08pt ,sanp,,hhx,hhz,dh8,dP8,dhI ,dil,dh2,d12
equivalence (scratIlI,) cosptI 1 (scraII

2 ) ,sinpv),
& (scratl(3I,hhx),IscratI(4i,hhz).
& (scrail(S),dhl,(scratl(5J,dWSl,
& lscra,1(7),dhll,(scratII8IpdtlI,
& (scratl(91,dh2I1Iscratl('1919 dW

23

double precision pia hlfpi degrad 1raddeg ,zero ,one ,half
integer*2 izero~ioneailwo
common /VCONST/ pi .hal fpa 1degred ,raddeg )zero ,one ,hal f
&izero,ione,itwo

* writefll0*) 'CSSXZI',xztot
x Iru-x tot
z tru-z tot
rtot-dsqrt(xtoI*xtot+ztt*zItt
phih-doafn(ZIoi/x WoW
cospt- -ziot/ri oW
sinpl- xiot/riaI
epsxz-riot*rtot*1 Od-20

call CPREP2
cell CSSPRMI
Nhx-h*sinpf
hIhz- -h*cospI

* wrate(10,*I
* writeCIB,*l hhx,hhz,xzit

hbasx-hhx
hbasN-hhz
xbas-xtoi-xfru
zbas-l-z t Ia ru
dh@-zero
dt-xbas*coUpW .zbau*sinpi

00



if ldtg*dt@ leI epsxz*l Od1 goto 666

do 5O6 i-i .5
dh2- -h*dt@/riot
if (1 g1 1) dh2-dhI-dtI*(dhI-dhlj/(d,1-d,01
hbasx-hhx~dh2*cospt
hbasz-hhz~dh2*s inpt
h-dsqr: Ihbasx~hbasx +hbasz~hbaszI
phih-datarb(hbasz/hbasx I
call CPREP2
call CPREP3
call CSSHP

* wrute(10.*I hbas,xztot
xbos-x tot -xtru
zbas-ztot -ztru
dt2-xbas*cosp? ~zbas*s anpi

ifIi eq i o 8
Ar (dt2dt2 It bas*xbas+zbas*Zbas)*l Od-2J goto 600
dti0-dh 1
dtO-dt I

300 cont inue
dhI -dh2
dII -dt2

500 contianue

600 continue
retaurn
end

*0



et sys final/t2for/cssxz2 for##
s**,ubroutine CSSXZ2

implicit inteyer*2 (a)
implicit dauble precision (a-z)

inme:r*2 alegist ,ncapncb,nwa~nwboisol ,ibrnchuz(SId 9precision z(57Ipczpcxpdta,tb
common /VCLOB/ ileg~mst ,ncaincb,zpcztcxpd,taitbonwapnwb,
&. ial ,ibrnchuZ
double precision za(25i,zb(25)
equivalence (z(IJ,za(I)3,(z(261,zb(I3I
double precision hadlavasI8,wla,cla,s2aw2ac2as3a,w3a,
& xa,ya,xla,x2a x3a~yla,y2a~y3a,
& tana2a,tana3a,tana4a,tana~a,tana6ala~phio
equivalence (zaI13,ha1,Iza(23,ala~val,
&. (za(3) sla),(za(4) w~a),Iza(S),cla) ,
& (za(6J,s2a),(za(7J,w2a).(za(83,c2a).
& (za(Q),s3a),(za(1IJ,w3al,(za(Il)xal,(zd(121,ya),
& (za(13IxlaJ,(za(l4),x2a),(za(l5J,x3a),
& (za(1B),Y18),(za(173,y2a),(zoE16),y3a),
&(zt9 1n21 z821,o'1 (e2 l'oo
& (za(221taneSal,(za(231,tona6al,Iza(24),IoJIza(23.phia)
double precision hb,alb,vbslb,wlb~clb,s2b,w2b,c2b,s3b,w3b,
&. xb yb ,xlt, x2b ,x3b ,ylb ,y2b ,y3b,
& tana2b,tana3b~tanalb~tono5btona~b.1b~phab
equivalence (zb:1),hb),(zb(2),alb,vb),
A. (zb(3),s~b) (zb(4),w~b) (zb(SJ clbl ,
&. (zb (10) 2b) ,(zbI(7)w2b) , zb (8),c2b I,
& (zb 19l1S3b I , (b1)w3b) .Izb I I) xb) , zb 112) yb)
&. (zb(13J,xlbh,(zb(l4,x2b),(Zb(ISimc3b),
& (zb(l63,ylbJ,(zb(17),y2b),(zb(181,y3b).
&. (zb(IlItana2bl.(zb(20gJItana3bl,(zb(21j,tanolb),
&. (zb(22),tana~bi,(zb(23),tana6b),Izb(24),l,(zb(2S),phib)
double precision coil alp ,frca ,c3 ,s4 ,w4 x4 ,y4 ,tana7 .wono8,l

A . ,phih ,r ot xtot P21o1 do
equivalence (zt5lt,cailt.(z(52),slpR,(z(531,fr-ct),(z(54l.c33.
& hzISS) 9s4) lz(561 w4l .1z1571 xE4 ) (z(S8) Y4 )
&. (z(SgI tana7) 1((50)tana8) (z(613,)tI
& (z(623,hI,(z163ldphih),
A. 1*184) ,rtotlJ (z(6 ) ,xtotI),(z(66),ztot I.1z167).dol
double precision xztot (2)
equivalence (x~tot(ll,xtotl

00



a r

double precision pi .hel fpa degrad ,raddeg .Eero ,o,,e halfI
integer*2 izero~iontepirwo
comimon /VCONST/ PA ,hal fpi .degrad ,raddeg ,zero ,one ,hal I.

& izeropione~itwo

double precis Ion epsxz,xztru(21.xzbas(23.hbasl2),scra;lI (1)
commuon /VCSSXZ/epsxz ,xztru ,xzbas ,hbas ,scra? 1
double precision xiru ,ziru xbas ,rbas ,hbasx ,bbasz
equivalence (xziru(lacxtruI,(xztru(2l,ztrul,
& txzbasIll,xbas),(xzbas(21.zbas3,
& (hbas(l ),hb~sx1,(hbasI2),hbasz)
double precision dhmax,dhmin,htst2.l-slx,hisiz
equivalence (scraul(Il3dhmax,histil3,histxl,Idhman,htst(2i,htsiz)
double precision delh(21 ,delhx,delhz~dhbx,dhbz
equivalence (scrotl(3i,delh(l),delhx,dhbxl ,IdelhI2J ,delhz',dhbz)
double precision jac(2 ,21,jll ,jI2 ,j21 ,j22
equivalence (scrati (53,jac(l .13,jll I,(jacU .23 ,j123,
& I jac12, 1 ) j21 ) , (jac (2 2) ,j 22)
double precision jnew(4)
equivalence fjac ,jnew)
double precision temp ,xzsqo ,detj
equivalence (scrarl(Q'I,remp,xzsqoi,lscrawl(10I.detj)

double precision joid(41

* wrztelS* 3~~i~qk~

* write()O,*) 'CSSXZ2'

iqui 1-f

ni :.l
1000 continue

It Vrlie(1l@,*) hbas,iczbas
czsq-xbas*xbas+ zbas*zbas
if (iquit eq 1 or xzsq le epsxzI goto SOOO
if ( nit gi I0 and xzsq le epsxz*I *d41 goto S085

,if (nit 1 5 and xzsq le epsxz*1 fidS and xzsq ge .zsqo*half)

if l(ijoeq I or tio gi SI goio 1030
i jo- JOI

00r



1030 cont Inue
'Jo.0

I f (nil eq Ii gala105
delhx- (j 11*xbas+j 12*zbas l*dsqri Ej2l *j21 +j22*j22 l*dew j
delhz-1j2l*xbos+j22*zbosl*dsqrtjII*jll+j12*j121*dei

* dhmax-h*1 Od-2
* dhmin-h*I 0d-8
* do 1020 1-I,2
* delh(i1-dmoxl(dhman,dmanl(dhmax~delhbfll)

*1020 continue

gala 1100
I050 cont inue

delhx-h*1 Od-2
delhz-delhx

1100 continue

do 1500 ji-1.2
his? (j )-hbaslj l+delh(j I
k-3-j
hts?1k )-hbas(k I
h-dsqrl(htsix*hlslx+hlstz*hlzl
phih-dalon(hisiz/hisix)
call CPREP2
call CPREP3
call CSSHP
do 1400 1-i,2

joci ,j l-(xztoli -xzlru( £ -xzbas(a) )/delh(j I
1400 Continue
* write(10,) delh(jl,xztot

1500 continue

if (flat eq 11 gala 1625
do 1620 1-1,~4

if (dabs(one-jnew(il/.jold(i)) gt 1 Od-2) gala 1625
1620 continue

I Jo-
1

1625 continue
do 1830 1-i1,4

joidli 1-jnew(i I
1630 Continue

ICI



deij-jl ltj2 2-jl2*j21
write(I9,*) jcdetj

* writellg,*I
if (nil 1 I ond detj eq zero and xzsq le epsxz*l 6d81& iquil-7
if (iquit eq 11 gola 2000
lemp-j II
ji l-j22/deij
j22-temp/detj
jl2- -j12/deij
j2I- -j21/detj

1800 continue
dhbx-jI l*xbas+j12*zbas
dhbZ-j21 *xbas+j22*zbas
I emp-one
if (dhbx+dhbx gi hbasx) lemp-hbasx/(dhbx+dhb
hbasx-hbasx- lemp*dhbx
hbasz..hbasz- lemp*dhbz

2000 continue
h-dsqrl (hbasx*hbasx+hbasz*hbasz)
phih..datan(hbasz/hbasx I
call CPREP2
call CPREP3
call CSSHP
xbas-x lot-x tru
zbos-zto, -Zlru
xzsqo-xzsq
nil -nit+ 1
gala 1000

5000 continue
return
end

*0



er sys fmnal/t2for/csexzl for##
subroutine CSEXZl

:mplicit integer*2 (N)
implicit daub Ie precision fa-z)

i n t eer*2 i Ieg , ist inca ncb )nwa pnwb i soI i brnch uz (5I
double precision z(67 ),cz,cx,d,ta~tb
common /VCLOB/I leg , i st nca incb ,z ,cz cx ,d ,toa , Ib ,nwa ,nwb,
& isol ,ibrnch.uz
double precision za(2S),zb(2Sl
equivalence (ztI),za(M))(z(261,zb(lI?
double precision ho,ala~vasla,wlo,clo,s2a,w2a,c2a,s3o,w3a,

& )xO,ya,xdC,x2a,x3a,yh3,y2a,y3a,
& lona2a.tana3a,Ianaia,tana~a,;ona6o,la~phio
equivalence (a1~az()aavl

& (za3)sl a),(za4)wI)(za(S) c I ),
6 (za(6) ,s2a) (za(7) ,w2a) ,lza(8) ,c2a)
& (z (9) ,s3aI , (za (10) ,w3a) , (a(1 I I ,Ixa) ,lza ( 12) ,ya)
& (z (13) x Ia) , zaH4) x2a I, (za(IS I x3a I
& (za(l6I ,ylal ,fza(173 ,y2aJ ,(za(13) ,y3a),
& (za(l9J,tand)2,),)zat2O),;ona3a),(zal21),,ana4a),
& (za(22lano),(za(23),on6a),(a241,lo),2a2).phiaI
double precision hb,alb,vb.slb,wlb,clb,s2b,w2b,c2tb,s3b,w3b,

& xb,yb,xlb,x2b,x3b,ylb,y2b,y3b,
& Tana2b~tana3b~tana4b~tana~b,tana6b,lb,phib
equivalence (zb(l3,hbI,(zb(2I,alb,vb),

& (zb(3) ,sib) ,(zb(4) wuIbJ (zb(S) ,clbI
& (zb(61 ,s2bl ,(zb(71 ,w2bl ,(zb(81 ,c2b),
6 (zb(Qf .s3bt ,fzbl 103,w3bl ,Izb( ll ),xb) ,(zbl 121 ,Ybi
A )zb(131 ,xlb) izb(141 .x2bl ,(zb(1S1 ,x3b),
& (zb(16 ,Yl),Lzb(17) .y2bl ,(zb(181 ,y3b),
& (zb(19),tana2b1,(zb(20J,tana3bJ,(zb(21),tana4b),
6 (2b(221,ianaSbl,(zb(231.tana6b),(zb(243,lb),(zb125).phibl
double precision coil ,slp ,frct ,c3 ,s4 ,w4 .x4 ,y4 ,lana7,tona8.1,
& h,phih,rfof,xtot,ztoI,do
equivalence (ztS)) ,cati I,(z(S2t ,slpI ,tz(53) ,frcr I,tzIS4) ,c3),

& (z(SSI ,si .tz(561 ,w4) (zt(57) x~4) ,1zI58) ,Y4),
6 (z(59) ,tana7) ,(zfBO) ,tana8) ,(z(61 ) A I
6 (2(62) ,hJ .(z163) .OhihI ,(z61,~rIz6 ,o
& (z(641 ,r-ot I,(z(8 I ,xwotl((6~ttl(i7,o
double precision xztot(21
equivalence (izoI(1J,xtovI

I0



double precision epsxz,xcztru(
2I ,xzbas2Lhbast2),scraflig)

common /VCSSXZ/epsxz ,xzlruxzbas ,hbas 1scralI

double precision xlru ,ztru ,xbas .zbas ,hbasx 
,hbasz

equialence (xztru(1i,x(trulu(xztru(21pzlrul,
& (xzbds~ll.xbds)a(xzbasI

2 ),zbds),
& (hbas(1I),hbasxl ,(hbasI2l ,hbasz)

double precision cospi ,sznpl ,hhx ,hhz ,dhB ,di0 ,dhl ,dI 1,dh2 ,dt2

equivalenlce (scral(I3,cospfl.(scrdII
2 ),ssnpil,

& (scrdi1(3JphhxI,(scra;;(
4l,hhz),

& (scra,1(SlpdhgI,(scra111
6),dO),

& (scra?1(7),dhll.(scfahl(
811d11 3 ,

&. (scrall(gl,dh2I,Iscrail(IO),d1
2 )

double precision pa ,hal i,degrad ,raddeg ,zero ,one ,hoif

integer*2 izero,iofle~iIwo
common /VCONST/ pa ,haI (pa degrad ,raddeg ,zero ,one ,hdl V.

& izero,iofle,itwo

* write()O,*) 'CSEXZI ,xztol
x tru-x 10?
z rru-z rot
riot-dsqrtlltxl~ot+ztoi*zfot)
phih-dOOrl(ztot/xfof
cospt- -zlot/ritO
sinpi- xtO?/rltt
epsxz-rtot*rtotl Od-20

call CPREP2
call CSEPR(I1
hhx-h*S irpt
hhz- -h*cospi

* wrife(l0.*I
* ritolO,*I hhx,hhza,xztot

hbasx-thx
hbasz-hhz
xbas-x to?-xlru
zbas-z 101-21ru
dhO-Iero
dtO-xbas*cospI +zbas*sinpi

00



if (dtg*dt@leI epsxz*1 Wd12) gala 666

do 566 i-I.S
dh2- -h*dil/riot
if (a gi 11 dh2-dhI-dlI*Idhl-dh@)/(dtI-dS)
hbasx-hhx +dh2*cospi
hbasz-hhz~dh2*sianpt
h-dsqrt (hbasx*hbasx~hbasz*hbasz I
phih-datan(hbasz/hbasx I
cail CPREP2
call CPREP3

* srive(10,*3
call CSEHP(I)

* wriae(10,*l hbas,xzlol
xbas-x lot -xtru
zbas-zlot-zlru
dt2-xbas*cospl +zbas*sinpt
if (ai eq 1; goto 300
aft dt2*d it a? xbas*xbas~zbas*zbasl*I Od-2) gala 600
dh0-dh I
diS-di I

300 contianue
dhl -dh2
dtIi-dv2

Soo contianue

600 continue
return
end



ef sys final/t2for/csexz2 (or##
subrout ine CSEXZ2

:mplicar ainteger*2 Wu
implicit double precision (a-zi

inteyer*2 ileg.asI ,nco,ncb~nse~nwb,asol ,ibrnch-,uzES)
dobeprecision z(67I,cz,cx,dIa,tb

common /VGLOB/ IlIegIi sl t nca oncb tz cz cx d.tIa , Ib nwa nwb ,
& *801 ,ibrnch,uz
double precision ze(261 3zb(25)
equivalence (z(1J~za(l11.(z(261,zb(l)
double precision ha.,ala,va~sla~wla,cla,s2a~w2a,c2a,53aw3a.

& xa8y,y xla x2a ,x3a )yla y2a,, 38,
& 18na28~taofl3d,ItflO4a~fnaSO,lifld6a~Io~phia
equivalence (zall),ha),(za(2),alO~va1.

& (za(33 'slo) 1(za(4) 'Wil .EZa(s) ,clal.
& (za(6) ,s2aJ I.(za (7) ,w2aJ I,(za (8) 3 ,
& I za19) ,s3a) , (za (10) ,w3a) , (za (I I I xa) , Iza ( 21 yvaI
& (za(131 ,xla) (za(14) ,x2a) ,(WaIS) x3a)
& (za(6 1 yl8l(z(7,y2aJ,(zfl8,y3a),
& i28il19,lan6201,(za(20)Itana3a3,(zal2lI,Idna

40I,
& tzo(22)1 taneSaI,Izat231.tana6o),tza(24),lai,(za(253,phiaI
double precision hb~alb,vb~slb,wlb,clb,s2b,*2bc2bs3b,w3b,

& xb ,yb ,xlb ,i2b,x3b ,ylb,y2b ~y3b,
& lane2btaono3b~tana4b~;ana5b1 ;ona6b,lb,phib
equivalence (zb(ll.hb1,(zb(2?,alb~vb),
&(zb(3) ,sib) ,(zb(41 ,wlbl ,(zb(S) .Clbl

& (zb(61 ,s2b), (zb(7I1,w2b1 ,Ib(8) ,c2bi,
& (zbIQJ 1s3b1 ,(zb(leJ 1w3b1 ,(zb(IlI),xb) izbl2) ,vb),
& (zb(l3),xlb),(zblI4),x2b),(zb(lSl,x3b),
& lzb(16) ,YlbI (zb(17) ,v2bl ,Izb(I8) ,v3b),
& (zb(igi,,ana2b),(zb(20Itana3b),(Zb(2)Ihtana4b).
& (zb(223,tena5b),(zb(231,onao6b3,fzb(24Ilb),(zb(2S),phibI
double precision coil lslp ,frcw *c31s4 ,w4 .x

4 ,y4 ,iana7 ,;ana8.1,
& h~phitirot,xtof .110?,do
equivalence (ZISiI),coil I,(z(S21 ,slpI ,1z(531,frct I (z(S4)i c31,
& (zISSI 9541 (56) ,w4l ,Iz(57) ,x4l (z(S81 01 ,
& (z(Sgi tana7) I((01 fanaS) (z(8)ira
& (z(62I ,hI ,lz(63I phih1,
& (z(641 rrot 1 ,(Z(65) .xior ) (Ez(66) ,zlou .fz(67J ,do)
double precision xzlo?121
equivalence (xztoM1l,xiotl



double precision pi ,hal (pa ,degrad~raddeg1zero~one,haIf
integer*2 izero,ione,iiwo
common /VCONST/ p ,hal (pa ,degrad raddeg .zero ,one ~he1f.
& izero~aoneailwo

double precision .psxz~xzlru(2),xzbas(21,hbasI2) ,scratilllO
common /VCSSXZ/epsxz ~xztru ,xzbas,hbas ,scral I
double precision xlru ,zlru ,xbas ,zbas ,hbasx ,hbasz
equivalence (xztrufll,,cfruiulxzlruI2J,zgru),
& IxzbasIIJ,xbos),(xzbasI2),zbos),
& (hbas(13,hbasx),(hbas(2I,hbasz)
double precision dhmax,dhmifl,hts1121,hIstx~hIsIz
equivalence lscrallrI),dhmax,htl(l,htslx),dhminisl(2)ahtslz)
double precision delh(21 ,delhx,delhz~dhbx,dhbz
equivalence (scratl(31,delh(il,delhx~dhbx),(delh(2J,delhzidhbz)
double precision jac(2,2),jI),jl?,j2 l ,j22

equivalence Iscrdl(53 )jac(l ,13,jll I tjac(I ,2I,jli2)
& Iljac(2 1 ) ,j21 1 , (jac (2 .2) j22)
double precision jnew(lJ
equivalence (jac ~jnew)
double precision lemnplxzsqo~deij
equivalence (scrailtgl,lemp~xzsqoI,(5crati(lIf,defjI

double precision jold(4 )
inieer* a j ,k ,nil ,iquil ?ijo

* wraie(10,*) 'CSEXZ2'

iquaII-0

nit-I
1000 continue
* write(IU,*)
* writel1U,*l iT7ER' nit
* write(10,*l hbeas~xzbos

xzsq-xbas*xb@5s rbas*zbas
if (iquit eq 1 or xzsq le epsxz) gala SUUU
if (nil gi 10 and xzsq le epsxz*l Od4) goio 5000
aif (nil t S and xzsq le epsxz*t OdB and xzsq ge xzsqo*halfl

& go 500

-slo



if urj eq 8 rtog oo13

I a 

~

I1 lajo eq 1) o j t o 13

delhx-(jll*xbas+j12*zbes)*dsqrw(j2l*j21+j22*j221*de;j
delhz-lj21*xbas+j22*zbasl *dsqrt(j11*jII+j12*j12l*detj

* dhmax-h*1 Od-2
$ dhmin-h*l Od-S
* do 1020 1-1 ,2
* delh(ai-dmax1(dheain,dmnlfdhmaxa,delhIii)

*1020 continue

gala 1109
1050 continue

delhx-h*1 Od-2
delhz-delhx

1100 continue

do ISMS j-1 ,2
his1(I-hbas(j 1*delhlj I
Ia-3-j
hist (h -hbaslk I
h-dsqr (htstx*htstx+htstz~hls; zI
ph ih-de on (hi stIz/hts9i x
call CPREP2
call CPREP3

* write(101 *1
call CSEHPI1I
do 1400 1-I1,2

jac(i,j)-(xzlot(i)-xztru(aI-xzbosiI/delhij)
1400 continue
* write~l@5 *I delh(j),xztot

1ISM dontinue

if (nit eq 11 gata 162S
do 1520 1-i ,4

it (dabs(one-jnew(jI/,jold(i)I gt I Sd-2) goto 1625
1620 continue

I Jo-I
1626 continue

U'4



do IS5M i - 1
jotdha l-jwwia 1

lose continue

detj~j i*j22-jlZ*j2l

* wriie(IS.*I jac~detJ
if Inn I t MI end detj eq zero and xzsq le eps'Cz*l OdOl

if (iquit eq 1) goto 2999

i I-j22/deva
J22: Tamp/detJ
J12- -j12/dewj
j21- -j21/detj

1808 contianue
dhbx-jll *ibas~j I2*zbas
dhbz-j2l *xbas+j22*zbas
temp-One
if (dhbxncdhbx gi hbasx) ,emp-hbasx/(dhbx+dhbx)
hbasx-hbasx-temp*dhbx
hbesz-'bbesz-temp*dhbz

2000 continue
h-dsqrl Ihbesx*hbasx+hbeet*hbesz)
phialen (hbesz/hbasx)
cell CPREP2
call CPREP3

* write(10,*l
cell CSESPII1
xbes-xtol-xtru
zbas-ztot'ztru
x zsqo xzsq

goto tls

5000 continue
return
end



el sys final/t2tor/cepslv for##
subroutine CEPSLV

implicit Iniege*2 (w)
implicit daublerprecision (a-zu

integer*2 ilegisv 1nca,ncbpnwa,nwb,isol ,abrnch,uz(S)
double precis~on z(67)'cZ'cX,d~ta,tb
common /VCLO8/ ilIeg is t ,nca jncb oz cz cx ad ItaIb,nwea nwb,
A, isol ,ibrnch~uz
double precision za(25),zb(251
equivalence (zll,zafl)).(zI26J,zbflI)
double precision ha,alo~valsldtw101c10,s20,,26.c2a8s36,w3a.
& x,aya~xla~x2a~x3a~yla,y2a.y3a,
A, tana2otiana3a~tana4a,tana~a,tana6ala~phia
equivalence (a1~a 1 z()o8vl

& (za(3) sla) (za(4)J 1 a) .(za(Si cla),
& (za(B) s2a) (za(7) w2a) .(za(8J c2a)
A. lua(9D ,s3a) ,(za(lI 1,w3a) ,(za(l1 I,xol ,(za(12J yd),
& (zall3l x~a) (za(141 x2a) Iza(IS) x3aJ,
& lza(16) y1a) (za(171 y2a) ,12a(18),y3a1,
& lzali1),,ana2aI,IzaI201.tana3a)jzI21),ien4),
&a (za(22t1oaa) (z(23 tana6) (za(241 Ja)lz6(2S) phia)
double precision hb~alb,vb,slb,wlb,clb~s2b,w2b~c2b,s3b,w3b,

& xb,yb,x1b,x2b,x3bpyIb,y2b,y3b,
6 tana2b,tana3b,,da4b,tana5b~tana6b,lb,phib
equivalence (zb(1),hbI,(zb(2),alb,vb).

& (zb(31 1 b) (zb(4) ,wlb) ,(zbLSI ,clb)
& (zb(611s2b)1 (zb(7),w2b),(zb(8),c2b).
& (zb(93 ,s3bl Lzb(l@l ,w3bl ,(zb(Il I,xbl 1lzbII2i ,ybl,
& (zb(131,xlb),(zb(141,x2bI,Izb(lS),x3b),
& (zb(161 ,ylbl 1(zb(17I ,y2bI ,(zb(181 1y3b),
6a (zb(I9),wana2b),(zb(201,,ana3b),(zb(21),tana4b),
A, (zb(22j1 1ana~bJ1 (zb(231,tana6bl1 (zb(241,lbJ,(zb(2S),phibI
double precision coil ,slp 1frct ,c3 ,s4 ,w4 ,x4 ,y4 ,tona7 ,tana8 .1
& h.phih~rtot,xtot~ztot~do
equivalence tr(SlI),coiil ,(z(S23 ,slp) (ztS3t ,frct I,(z1541 ,c3),

& (z(SSI ,si) (z(56) ,w41 ,zIS7) ,x4) (z(68) i ,y
& (z(SgI taona7) ,(z(60) ,tanal ,(z(61 I,1A
& (z(521,hI,(z(63I.phih),
A, (z(64I ,riot I,(z(65)I,xtot I (zt66I ,ztot I ,(671 ,do)

double precision pa ,hal (pa ,degrad ,roddeg ,zero ,one ,hal V



integer*2 azero,ioneilwo
common /VCONST/ pi ,hal (pi 1degrad ,roddeg ,ero ,one ,hal f

i zero,ione,itwo

double precision I naf~phif
common /VOFLR/ inof~phif

double precision delyk ,twod~halfd~dsql
common /VANCH/ delyb ,iwod,halfd,dsq

I ntoger*1 ct? Jell 143common /TITLES/ ctitle

integer*1 cdoaimll6l
c ommon /DATIME/ cdoam

I nteger*l cvei-in(1721common /VARIN/ cvarin

real Ila j1b,Il I hhakhhb,hh ,
& xxia ,xx3o ~xx5a ,xlb xx3b ,xb xx7 ,xx8,
& Yyla~vy3a,Yy~,yylb,yy3b,YySb,Yv7,yy8,
& zrlo ,zz3o ,zz5 ,zlb,zz3b ,zz~b ,zz7 zzB,
& 8038 ,aa2o ,aa3ao aoae,aaSoaa6a,
& aalb ,oa2b ,aa3b ,aa4b ,aa5b a,ao 57 ,a8,
& vvla ,vv2a ,vv3o ,vv4o 1vvSo ,vv6ao
& vvlb ,vv2b ,vv3b ,vv4b ,vvSb vv6b Pvv7 pvv8B
& ittl t t2a tt3* Pit4a ttSatit6a ,
& ,fib~,:2b,,3b1,,4b,t5b1,t6b,.:7,,t8,
& ddo ,dda ,ddb,
& af ao(dir afa aodir a~b bdir
& sslp~coiaocoilb

I nteger*2 issol ,itbrn
common /VAROUT/ llaIlbIl~hha,hhb~hh.
& xxcIa,xx3o ,xxS~ ,xxdb ,xx3b.xx~b xx7 ,xxB,
& Yyla ,yy3o ,YySo ,yylb ,yy3b ,YySb ,yy7 ,YYS
& zzlaozz3a,zz~o,zzlb ,zz3b .zz~b ,zz7 ,zz8,
& aa I va2a Pao3a aao4a ,a*Sa aa6a,
& olb ,oa2b ,oa3b ,ab ,oob ~oo6b a,aaB,
& vvlao vv2o 1vv3a ,vv 4 o ,vv5c ,vv6a1
& vvlb pvv2b ,vv3b ,vv4b ~vv~b avv~b,vvf7 vv8,
& w t la 2a t t3 t t4a t tSa tt6a,
& t ,lb ta t2b tw t3b tw t4b i: trb .1 16b ta t7 111w8



& ddo ,dda ,ddti,
& af,afdir,aa,adir1 afb,bdir,
& selp~coila,coilb.
& tisol~tibrn
real parout(84)
equivalence (IIa ,parout I

integer*] cvar-g(21
common /VARC/ cvarg

integer*1 cunkno(121
common /UNKNOW/ cunkno

I nteger*1 cgropti441
common /GROP T/ cgropt

I nteger*l' cgrp2l (218) .cgrp22(821common /GRP CN/ cgrp2l .cgr-p22

integer*2 i pnc iof f is Piy ac al Iip piv
dimension vc0(6,2),vc~a(6)Lvc0b(6l~ang(6(itenI6i,vtenI6),YYt4)
equivalence (vc0(I,1 cd?1c1,2,cb

*BEGIN EXECUTABLE CODE

*Read common blocks

call RWCOMIM1

uz (31-S
call SUMSC(nca ,zOacal
call SUMSC (ncb ,zb ~sb .cb I
call VCRITO(nca za ,vcflal
call VCRlTO~ncb~zb,vclbl

csphih-dcoslphih I
snphai-dsin(phih I
tnafh-dcos(phih-phi f *tnaf
scafh-SECNT ( nafh I

Snafh- Wnafh/scafhcsa fh-one/sca fh

-4



* Initialize members of /VAROUT/ to 9999 99

do 50 i-I ,84
paroutlig-9999 99

50 continue

* Set branch index to zero if both branches are under tension
Read branch index and solution type to /VAROUT/

if lisol ne I and isol ne 41 gobO 60
ibrnch-0

60 continue
lisol-isol
itbrn-ibrnch

* Compute depths at anchors
Read depths at ori in and anchors to /VAROUT/

da-do-hal f*delyk
db-da+delyk
ddo-do
dda-da
ddb-db

* Adjust slack lengths as necessary

do 80 i-I,2
if ( not (isol eq 4 or (isol eq 3 and ibrnch eq i)))

& goto 80
off-25*i-I1
iI-ioff+24
Ip-i1+1
if (isol eq 4) goto 72
z(ipl-phth

72 continue
htnf-h*dcos(z(ip)-phifl*tnaf
nc-(2-i *nca+!i-I I*ncb

0



A

Imax -zero

v-z( ioff+2)
do 75 ic-I ,nc

is- IS+3

imOK-lmO'Cx+z( is)
if (v It vcO(iv,i)+hlnf or v ge vcotiv-I ,il+htnf)

& gala 7S
zi Ii I-dmi It (z( il I IlmaxI

7S continue
80 continue

* Compute coil length, slack lengths, branch directions,
* and branch loads as necessary
* Compute effective ocean floor slopes forp each branch

if (isol ne 2 and isol ne 3) gala 140
if (ibrnch ne 1) goto I05
ut-one
st -sa
sc-sb
goto 110

t05 continue
ut- -one
st-sb
sc-sa

110 continue
zh t-ut *hal fd
yh tcz*zkt
if (isol ne 2) goto 115
it e-s t*csa fh
goto 120

115 continue

i-I 1+25*fabrnch-I)
kte-z(i I

120 continue
kcesq-1k te*csphih I**2+ (zki'zk t +kte*Snphih I**2
lc-dsqrt(kcesq+tykt+ykt+kte*tnafh)**2)
if (isol ne 2) goto 130
coil-sc-Ic

130 continue



phic-u:*(halfpi-dacos((dsq~kcesq-hte**2)/(twod*dsqrflkcesq)llt
if (ibrnch ne 11 goto 135
ph ia-phi

I f ( not (isol eq 2 or (isol eq 3 and tb eq zero))) goto 132
I a-so

132 continue
phi b-phic
lb-Ic
hb-zero
goto 140

13S continue
phib-phih

I f ( not (isol eq or (isol eq 3 and ta eq zero))) goto 137
lb-sb

137 continue
ph ia-ph ic
la-Ic
ha-zero

140 continue
tnafa-dcos(phia-phi f *tnaf
tnafb-dcos(phib-phi f t*naf
if ( not (isol eq I or (isol eq 2 and ibrnch eq )Ml goto 745
ha-ta/SECNT Ctnafa I

145 continue
if ( not (isol eq 1 or (isol eq 2 and ibrnch eq 2M1 goto 150
hb-tb/SECNT ttnafbl

1SO continue
hI nofa-ha*tIna fa
htnafb-hb*tnafb
if (isol ne 11 goto 160
Ic-so
lb-sb

160 continue
if (asol ne 3 and isol ne 4) goto 170
I-zero

170 continue

*Read slock lengths, loads, ocean floor angles, equalizer slippage
and coil len~ th to /VAROUT/

(la-la
I lb-lb

0



hha-ha*l Od-3
hhb-hb*l Od-3
hh-h*1 Od-3
af-datant Inaf I~addeg
afdir-phi C*raddeg
afa-datan( tnafal*raddeg
ad *ir-phi a*raddeg
afb-datan( tnafbI*raddeg
bdiri-ph ib*raddeg
sslp-slpO
Coll l-00
coilb-0 0
if (isol ne 2 and isol ne 31 goto 190
if (ibrnch ne 1) goto 185
Cot lb-coil
goto 190

185 continue
COt ld-coi I

190 continue

*Compute branch component displacements and slopes ds necessary

if (isol ne 1 and isol ne 2) 9010 220
call FNOO(nca,za,la,tnafa)
call FNOO(ncb,zb,lb,tnofbl
golo 290

220 continue
if (ieal ne 31 goto 250
if (ibrnch ne 1) 9010 225
if (ib ne zero) goto 222
call FNOO(nca,zaplaonafat
9010 223

222 continue
za(2)-wnafa+dmaxl (zero ,(za(2)-vc0a(l )-htnafa)/ha)

223 continue
call FNOO(ncb,zb,lb,tnofb)
lh-LENH(tb ,ncb ,zbl
nc-ncb
9010 230

225 con t inue



3 A

if (ia ne zerol goto 227
call FNOO(ncb~zb,lbinafb)
gala 228

227 continue
zb(2)-tnafb+dmaxl(zero,(zb(21-vc~b~l 1-hmnatbi/hbI

228 continue
call FNODnca,zal,I~nato
Ih-LENH( to,nco ~za)
nc-Aca

230 contfinue

I ot -2S* (2- ibrnch Ily-aott+ 16
yy(I)- -vkIa
do 235 ic-i ~nc

yy(zc+lI-yy(zcl+z(iyj
Iy-I y+1

235 continue
ssum-zelo
is io ft+3*nc
iy-nc+ I
do 240 ic-I ,nc

Yyy)-Yytkyl+dmnxl(?ero,Ih-ssumJ
ssum-ssum+z (as)

is-i v-i

240 continue
av-iott*16
do 245 ic-i ,nc

Z(iyl-vvlic+1)-vv(ac)
ky-i v+1

245 continue
gala 290

250 continue
za(2)-inafa+dmoxl (zero ,(za(21-vc0a(1 I-htnofci/haI
zb(21-tnotb+dmexl (zero ,(zb(21-vc0b(I I-htnafbl/hbI

290 continue

$Compute node coordiates and read into /VAROUT/

snphia-ds aniphia)snphib-dsin(phab 1
csphia-dcos (phio 1



csphib-dcos(phib 3
hdelyh-hal f*delyk

xEIO-O 0
if Inca eq 1)3 goto 310
xx3a-xl o*csphia
it Inca eq 2) goto 310
xxSG-bdOa+x283 *csphia

310 continue
)xlb-0 0
emp-xl1b*csph ib
if (ncb eq 11 goto 315
xx3b- temp
remp- vemp+x2b*csphib
if (ncb eq 23 goto 315
xx5b- temp
temp- temp+x3b*csphib

315 continue
xx7. temp
xxB- temp+x4*csphih

z1Oa-hdI fd
if Inca eq 33 ooto 320
zz34 ,-halfd+x ~snphiO
if (nca eq 21 goto 320
~z~-hoI fd+(xla+x2a3*snphia

320 continue
zzlb- -halfd

t emp- -halfd+xlb*snphib
If (ncb eq 1) goto 325
zz3b- temp
emp- temp+x2b*snphi b
if (ncb eq 23 goto 325
zz~b- temp
temp-temp+x3b*snphib

32S continue
zz7- temp
ZZ8-temp~x4*snphih

yvla-hdelyk
f Inca eq 13 goto 330

yy3a-.hdelyk+yla
if Inca eq 23 goto 330



3? T

yy5a-hdelyk. (Yla+y2e 3
330 continue

Yyb- -hdelyk
temp- -hdelyk+ylb
if (ncb eq 1) goto 335
yy3b-temp

t emp-I emp~v2bIf (ncb eq 2) 90,0 335
Yyb- temp
temp-I empa-y3b

335 continue
yy7- temp
YY8-temp+yi

Cmuenode an~ es and tensions and read into /VAROUT/

if (isol eq 3 and ibr-nch eq 21 9010 410
cell CTEN3(nca~zaptnefatepang~ten,vten)
goto 435

410 continue
call CTEN2(nce~za,vc0e,te,tnefe,ang,ten,vtenjI

415 continue
ael e-eng(13
tile -tentl)
vvle-vten(1 3
ee2e-eng (2)
t2a-ten(2)
vv2a-vten(21
if (nca eq 13 goto 420
ee3a-eng(3 3
t3a ten(3)

vv3a-vten(3)
ee4a-ang(4 3
t14a-ten(4)
vv4a-vten(4 3
it (nca eq 23 goto 420
aSa-nglS 3
itsa-ten(S)
vvSe.v ten(S)
ae~a-ang 15
iia-ten(6)
vv6a-vten (6)

0



I;

420 continue

if heaol q 3 and jbrnch eq 11 gala 430
call CTEN3(ncb,zb,wnfblb~ng,el~vel
gala 435

430 continue
call CTEN2(ncb,zb,vc~bptb,:nafbongulen~vten)

435 conttiue
aaib-angl
tilb-ten(1 I
vvib-vten(l 3
aa2b-eng1
u12b-ten(2)
vv2b-vif(2)

ifcbng 11 gala 440
I ,3bn(31

vv3b-vien(3 I
aa4b-ang(4 I
t4b-tenli I

vv4b-vten(4 I
if (ncb eq 21 gobo 440
Oa~b-eng (S)
ttb:en(S I
vv~b-vlenCSI
aa6b-ong(B1
I t~b-tef(6)
vv6b-vten(6)

440 continue

ang7-datan( tana7
ang8-datan( tanaB

i(Ieq zero) goto 450 0-

goto 455
450 continue

ien7-h*SECNT Itana7 3*1 Od-3
465 continue

tenB-h*SECNT ItaneB 3*1 Od-3
aa7-ang7*raddeg
ae a-ngS*racideg
iT -ten7
tB-ten8

0
tA



vvT-ten7*dsin(ong71
vvB-ten8*dsin(ong8I

Compute elevation view parameters

call ELV2(phihInofoinofb,,nafhjscafhsnafhcsofh)

$ Read solutions for unknown input parameles to /VARIN/

coil CROBAK(inafanafb)

Write to common blocks /VAROUT/ and /VARG/

call RWCOMI(2)

return
end

. .



ef sys rinal/t2ror/crdbak for##

subroutine CRDBAKI(nafa,tnarb)

implicit double precision (*-z)

double precision tnafa~inafb

I nieger*2 iileg,iist
integer*4 nncd ,nncb
real angla,angib,
& scopla~scoplb 1tawtb,clmplaclmplb.
& scop2o ,scop2b :wgi2a 'ga:g12b ~c mp2a ,cl mp2b,
& scop3o .scop3b )wgt3a ~w I 3b ,sIip 1frict clmp3 ,scop4 ,wgwl .anhsep.

& plx~plzpid p2x p2z ?pd ,p3xc p3z Pp3d P
& hload ,hdir ,rbuoy ,xbuoy ,zbuoy ,deptho ~pdir
common /VARIN/ tileg iiist nncaonncb.angla~anglb,
& scopla~scoplb~wgta~wgIbclmpla~cllplb.
6 scop2a ,scop2b~wgi2a wgl2b ,clmp~a ,clvnp2b,

& sop~ ,sop~x~wt3a ,wg i3b ,sl ap jnzct ,clmp3 scop4 ,wgt4 anksep,& plx,piz~pld,p xp2z ,p3x ~p3z,p3d,
& hlood,hdir ,rbuoy ~xbuoy ,zbuoy ,deptho ~pdir
real partnI42)
equivalence (angla,parin(I It

i nteger*2 zlegaist,nca~ncb~nwa~nwb~isoI,ibrnchi.uz(5I
double precision z(B7),cz,cx,d,ya,yb
common /VGLOB/ i legas kS c~c~ zc ~ao ~ w
A isolibric-iuz
double precision za(253,zb(25J
equivalence (fIlI~za(I)),Iz(26),zb(l))
double precision ha,ala,va~sio,wla,clo,s2a,w2a,c2a,s~oaw3O,

A i(8yaEI8.x2a~x3av18,y2*,y3a,
& tana2a,tena3a,tana4a,,oaSa,,ona6ala,phic
Z-,jtvalence (za(I) ha) (za(2) ala,va) ,

& (za(31 sla),Iza(4) *Ial IzaIS) cla) ,
& tza (B Is2a) ,(za17 ),w2a),.(za (Bt1c2a I,
& (za f9J 1s3a J , (za (l 10)w3a) , (z (I I I ) - aoJ ,zat 121 ,yaI
& (za(l31,xlaI,(zo(l4t,x2eI,Iza(IS),x3a),
6 Iza(16) ,yla) ,(za(17) )y2a) ,Izat 181 ,y3a)J
& (za(191 tana2a) .(za(261,tov3a) Iza(21 ,oanaia) ,
& I za(22J), 1anaba I, (z (23) ,t na6 I, (z (2 ,Ila)o(za (2S)ph i al

doublIe prec is ion hba I b vb s Ib * Ib tc Ib s2b w2b c2b s3b w3b ,
& xb ,yb ,xlb ,x2b ,x3b ,ylb ,y2b ,y3b,

0



& tana2b,iana3b~tanalb,:ana5b~tanaC~b,lb,phib
equivalence lzb(13,hbi,lzb(23,alb~vbI.
& (zb(3) s~b) (zb(4) wIb) (zb(S) c~b) ,
& (zb163 ,s2bl ,(zb(7) ,w2bI ,(zb(83 ,c2b3,
& (zblOI ,s3bD ,lzbllflJ w3bI ,(zbllIi),xb3 Izb(12l ,Ybj
& (zblI3I 0db3 ,lzbl4iI x2bI ,(zb(153 ,x3b),
& (zb(163,ylbl,fzb(173,y2b3,lzbIB'Ipy3bJ,
& (zblg3,,ana2bI,lzbl20 1 tana3b3,(zbl213,:dno4b),
& (zb(221,iana5bl,(zb(233,:ana6b),(zb(243,1b3,lzb(2S3,phibI
double precision coil ,sip ,frct ,c3 ,s4 ,wi,xl ,y4 tana7 ,tanaB ,l
& h~phjh~rtit,xttzIot~do
equivalence (zISI 3,coil I,1z(521 ,slp) ,(z(533 ,frci 3,(l,c33,
& Iz(S s4I ,(z(S6) ,w4) (z(57) ,xil (z[SB) ~Y4 )
&(z(59l,,ana7Id(z(60l,tana83,(z1613,II,
& z (z621 hIl (z (631 phah izo h I117 ,d
& zl§41 ,riov 3,(z(65)l,xiot)((6 ,l l)(l7 ,o

double precision pi .hal fpi ~degrad ,raddeg ,zer-o,one ,hal f
iniveger*2 izero,ione,itwo
common /VCONST/ pa ,hal fpa .degrad ,r'ddeg ~zpro anne ,hal,
& izero,ione,itwo

**,*n~eler*2 .i,O,,iz.,tab icon,cornmap conlyp numa~x u(S)

flumox -S

do 20 i-I ,fumax

It (uli) ne 0) iO-iO+l
20 continue

if list ne 21 goio 50
ul i@3-2
u(i@+1 3-27

50 continue
do 200 i-I ,numax
Iz-u(iI)
if lizoeq 0) goto 200
flabCMMAP( z 3

icon-CONTYPI izi
goto (l10,1201 130,140,150I icon

110 continue
par in( L tab I-z( at I
goto 200

00



120 continue
par'an(&lab)-zltzI*j Od-3
gato 200

130 continue
par an I ib I-( dotoni zizII-dot on itnefa 3 *raddeg
go t 209

140 continue
porinitab I- dotonizi azi -dotonitnafb I *raddeg
gala 200

160 continue
por-in(ia tb)-z(izl*raddeg

290 continue
xbuoy-xio t
zbuoy-zit
dept ho-do

ret urn
end

*



et sys fial/t2for/commap for##
function COttIAP(iz)

*,*,nteger*2 commop~iz

if liz It 2 or iz gI 10) gala 29
commap-2*iz-3
gala 309

29 conti1nue
I( (iz It 27 or iz gi 351 gala 30
commap-2* iz-52
got 109

3continue
if (iz It 52 or iz gi 56) gala 40
commap- i z-33

40 continue
if liz It 62 or iz gt 671 gala 199
comniap-iz-28

109 continue

return
end

0



et sys final/t2for/coniyp for##
function CONTYP~iz)

in?0 e*2contyp~iz

A2-(iiz-33)*(iiz-S4)*(iaz6B2)
if Cal ne 0 and t2 no 01 gala 30
cant yp-2
gala 100

30 contianue
if (iz ne 2) goto 40
cant yp-3
gala 100

40 comnl ue
if liz ne 271 gala SO
cant yp-4
gala 100

50 continue
if liz ne 631 gala 60
cant yp-S
gala 100

60 continue
cant yp- 1

100 continue

re turn
end



et sys firal/i2for/fnod for##
subroutine FNOD~nc~z,l ,tanaf)

* Compute node displacements arnd angles for single branch
* with junction on ocean floor

implicit double precision (a-z)

i nteger*2 ric
double precision z(251 ,I tariaf

double precision pi ,hal fpi ,degrad 1raddeg ,zero ,one ,half
inieger*2 izero,ione~itwo
common /VCONST/ pi ,hal fpi ,degrad ,raddeg ,zero ,one ,hol f,

& izero,ionepitwo

ssum- zero
do 100 ic-i ,nc
io-16+2*ic
if (ic eq 1) ia-2

s-3* ic
s-dmaxl(zero,dminulz(isl,I-ssumli
ix- 12+ ic
zix i-s*cosaf

I Y-iS+icz~i y -z(ix I*tanaf
ia-i 7+2*ic

55um-asum+Z( is
100 continue

return
end



et sys final/i2for/lenh fort#
function LENH(ce,nc,zI

implicit double precision (a-zI

I nteger*2 nc
double precision lenh,ce~z(25)

i,**nteler*2 as

is-3*nc

*gt-z( asl*z(is+l Ily (nc gt 1 and ce gt wgt) gala 10
lenh-ce/zhas+1 3
goto 100

10 continue
lenh-zh s)
*yt-eg t+z(is-1 I

ace Ie wgi') gala 100
if (nc gi 2 and ce gt *gt+z(6)*z(7)) goto 30
Ienh-lenh+(ce-*ga 1/z(is-2 1
gotb 100

30 contianue
Ienh- Ienh+z (61

wT-w7g t~z (6 )*z (7 )+z (5)
ifIe le wgt) gala 100

lenh-lenh+(ce-wgt )/z(4)
100 continue

return
end



ev sys final/12for/elv2 for##
subroutine ELV2(phip,mnafo,tnafb.Inafh,scafh,snofh,csofh)

implicit integer*2 (an)
implicit double precision to-z)

double precision phptaaiabiahs((~n~~s~

double precision l116,1 l, a,tanb ,tcnr
& xxIa,xx3a,xxSa,xx3b,xx~b,xx7,xx8,
& gall ,gal2.ga2l ',g22 ga3l ,ga32,
& gblI ,gbl2,gb2l .7b22:gb3 I gb32.
& gi *g2,xfa,xfb x

common /VARG/ 116,llb J i 1ana~tanb tonr,
& xxlo ,xx3a~xx ,xx3b ,xx5b ,xx7 ,xx8,
& gol ',go I2,go21 ''g322 ga3lI ,g32,
& gbl I ,glbl ,gb22,gb3l gb32,

A~ ~ g a ~g, xfbxf

integer*2 L leg isl nco ncb nwa nwb isol ibrnch uz(5 I
double precision zI67),cz,cx,d,Io,tb
common /VCLOB/ i Iegi s i ,nrejncb z cz c x A,Ia, 1b nwd nwb,

A isol ,Lbrnchuz
double precision zo(251,zbt2S)
equivalence (zIt)I ,ztlI )I ,z1261.zb(i)
double precision ha5,ala~va,sla,*tcca,s2a~w2c5,c; a,s3(,w3o,
& xaya,xla,x2a,x3a,ylay2a,y3a,
& t ana2a , Iana3a , na4a , ianoSa . n6a , I aph I
equivalence hl hlz(Il~a

A (za(3) ,sil (za(I) ,wloI ,za(SI ,clal
& (za (6),s2a I , (za (71 )w2a) ,(za (8 1 x2a)
& (zalgi ,s3al (tzo(1I w3a) ,Izotl I ) ,xal ,Iza(121 ,ya)
& (za(131 xla) (zat141,x2a) (za(ISI x3a),
& (za(16) Yla) (za(l7) y2a),(za(181 y3a),

A tza (22 1, tanaSa , za 23, iana6a , za (24 1JlaI za 25 1pha
double precision hb,alb,vb,slb,*lb,clb,s2b.*2bc2b,s3b,w3b,

A xb~yb~xlb,x2b,x3b,ylb,y2b,y3b,
& wana2b~tana3b,tana4biana~b,:ana6b,lb,phib
equivalence (zb( I ,hbl ,tzb(2 ,olbvbI,

& (zb(3) sib),(zb(I I w~b) (zb(S I clbl
A (zb(6) s2b) (zb(7) w2b),(zb(B) c2b),
A (zb(gI ,s3b) ,(zb(IO) .*3b) ,(zbtl I I o'b) izb(121 ,yb)



& (zb( 13) 1xIb) ,(zb(14) ,x2b) ,(zb(15) 1x3b)
& (zb(16) ,YIbl I (zb(1 71 y2b) (lzb( 181 ,y3b)J
& (zb(l91,,ana2b),(zb(201,tana3bKIzb(2)),tanaib),
& (zb(22),tana5b),(zb(23),tana6bl,(zb(24l,lb),(Zb(25),phib)
double precision coilslp ,frct ,c3 ,s4 ,wlxi ,y4 ,lana7 ,,ana8 ,l

6 h,phih~rlot,xtoI,ztot,do
equivalence (zISI I,coil I (z(52( ,slpI ,(z(531 ,frct ,(z(S43 ,c3),

& (ISSI si( (z(S61 ,w4) ,(z(57) ,xil,(z158) ,y4 t,
& (z(59) ,iana7) .Iz(6e0I tana~i ,(z(61 1,11,
& (z(621 ,h) ,(z(631 ,phih),
& (z(64) ,rtotl ,lz(65I ,xlo' ,(z(661 ,Zloti ,(z(671 ,doI

double precision pi hal fpi ,degrad ,raddeg ,zero one half
integer*2 izeroione,itwo
common /VCONST/ pi ,hal fpi degrad .raddeg ,zero ,one ,hal,
&izero,ione~itwo

double precision delyk.twod,halfddsq
common /VANCH-/ delyk ,iwod ,hdl fd ,dsq

cosdp-dcostphic-phip I
if ( not ((isol eq 3 emnd ibrnch eq 1) or isol eq 4)) goto 1,10
cdaH GCOEFF Inca za Ina fa gall *ga12 go21 .ga2gc3l *ga32 2)
x fa-one/cosdp

5(0 continue
lana-i na fa/cosdp
lla- la*dsqr IIcosdp*cosdp+ inaf a* Inafa i/SECNI H nafaI
xxla-hal fd*dsinlphip I
I emp-xx Ia+x 1a*cosdp
YY7-hal f*delyk+yla
if Inca eq 1) gala 520
xx 3a-temp
lemp- Iemp+x2a*cosdp
YY7-YY 7 +y2o
if Inca eq 2) gala 520
x x~a- temp
I emp- lemp~x3o*cosdp
yy7-yy7+y3a

520 continue
xx 7-t1emp

cosdp-dcos Iphib-phip I
f Inot Ilisol eq 3 and ibrnch eq 2) or isol eq 41) gala 530



A

callI CCOEFF Incb ,zb ,lnaft),gbll1 gbl2 ,gb2l bgb2? ,gb3l 1gb32 ,21
x fb-one/cosdp

53 continue
lanb- Incfb/cosdp
liIb-Ib*dsqrw (cosdp*cosdp+wnafb*tnofb)/SECNTI nofbI
if (ncb eq 1) goto 540
xx3b- -xxto+xtb*cosdp
if (ncb eq 2) goto 540
xxSb-xx3b+x2b*cosdp

S40 continue

yy7-zero
cosdp-dcos (phih-phip 3
if (I X17 zer-ol gota 550
I no-? on7
x -zero
y -yyl
gala SSS

550 continue
I no-? nofh

I Scsofh
Y-YY7+1I snafh

SSS continue
x -zero
sco-SECNTli mo)
gI-i- tna~sco I*dexp(-wA*x/h I
g2-y- (h*sca/w4 I
xf-one/cosdp
oanr- 'no h/cosdp

I l-I*dsqrt Icosdp*cosdp+lnafh*tnofh)/scafh
xx8-xx7+x4*cosdp

ret urn
end



el sys final/t2for/cten2 for##

implicit double precision (*-zI

integer*2 nc
daubye precision z(25J,vc0161,th,idnb,ang(6),ienIB),vlenl6)

double precision pi ,hal rpi.degrod ,raddeg ,zero ,ane ,half
Lnteger*2 izera,ione,itwo
common /VCONST/ pt ,hal pi .degrad .r-ddeg .zero,one ,hal f

& izerasianeitwo

iflfeger*2 Lc~in,j

sinb-1anb/SECNT ( anb I
bdeg-dao n ( Inb I*raddeg

do 100 ic-I ,nc
do 100 j-1,.2
in-2*Iic-I )+j
1-(vcO( in]-th1*1 Od-3
if (i It zero) gala 20
len(in)- -l*stnb
v len (in1- Si nb* ten (in
ang( in I-bdeg
gala 50

20 continue
ten(in)- -t
vienbinl- -t
.ng(in)-90 0

so continue
120 continue

ret urn
end



el sys fial/12for/cien3 for##
suboutneC1EN3(nctzslanb~tx~onv ,ten,vlen)

amplicat double pr-ecision (a-il

' ntegTer*2 ocdouble pr-ecision z(2S),tanb,lx~dng(6)lten(6),vten(6)

double precision p ,hal (pa ,degrad ~raddeg,zero ,one ,hal
I nteger*2 azerolaoneitwocommon /VCONST/ pa ~hol pa ,degrad 1raddeg ,zero ,one ,hal f

& azero,ione,itwo

integr*2 c,an~j
ien) (w1-hsecb-w*sanb

h-ill)
sI-i (3 3
*1-1(4)

s2-z (6)
w2-z(I7)
c2-z 18)
s3-z 191
*3-z (10)
l-i(24 I

secb-SECNT ( ,nb i
sinb-f onb/secb
b-del en (I nb)
hsecb-h*secb

tang(1 )-datan(i(2))
ang(2)-datan(z(l9fl
af Inc eq ) gala 1000
angI3) -da an z(201)
ang(4)-datanli(21 I)
at( Inc eq 2) gala 1000
anglS )-daienlz(22)l
ang(6 )-datanhi (23))

1000 contianue



if (I eq 0 Od@l 9010 1910

goto 1820

1300 continue
if (I gt sli gala 1400
if Inc eq 1! gayoa 1320
if3-h*SECN( z20 )?*dcos (angl3 I-b)
en )- if 3-(*I*s1+cl 1*sinb
ten(2 I-i 3-cI *stnb
gala 1360

1320 continue
tenil J-tx-wl*sl*sinb
ten12 1- lx

13S0 continue
gala 1830

1400 contiAnue
if (1 es~s1gl 1500

tenI1)-tenl(w1*s1+cl+wgT
2I

ten(2)-tenl (cl+wgt2)
ten(3)-Ienl (wgt2l
gala 1840

1500 continue
if HI gt s1~s2l ) goi 1600
if Inc eq 2) gala 1620

T2-w2*s2+c2Sf-h*SECNT (z(2
2 ) l*dcos ( nglS 1-b)

tenIl)-fS-(w1*slCclUwgl2) sinb
ten(2 I-I S-IcI+wgl2i*siflb
ten(3)-tfS-wg ,2*sinb
ten(41-tfS-c2 *stnb
goto 1558

IS20 continue

7gt2..w2*s2,en(1)-tx-(wits1+cl+wgt2)*sinb
ten(2 3-tx-Id *wgt23*simb
ten(3 1-i x-wgt2*sirib
eon I4 -Ix

3550 continue

OWN



INNe continue
if II .e.e 2.e3 9010 1736

.912-cl *e2**2*c2iwgt 3
tenil i-ten) (w11e14egtZI
ten(2 i-tent .gt2l
ienI3i-senl lug 2-cl i
tenhji-tenl tc2.t33

1789 continue
:gt3-w3*939g 2-cl *w2*o2+c2.wg ,3
tenhii-tx-twislgit2l inb
ten(3 J-tx-(ugt2-c1 *3m
ten1 -tx- 9cZ2ugI3*sinb
IenISi-ix-wgt3snb
ien (8)-tx

1816 cantinue
tonI, 3-h*SECNT(z(2))

1829 continue
Ien(2)-h$SECNT(z( 19))

1830 continue
if (nc eq I I gala IONs
t en(l ihSSECNT(u(233 I

1846 continue
te enl4i-h*SIECNT~jr(2, i181continue
if Inc.eq.21 90to 18M
IenIS J-h*SECNT~h122) I

198o cont Inue
los enlO1-h*SIECNT Ii 23 ii186con t Inue

do 2616 ic-i ,3
do 2616 J-1 ,2
in-2*(Ic-l I~j

0



tofl(in)-ten(anl*j Od-3
v ten(anJ- ten( an *dsin(ang( an I
ang( an)-angi nl*raddeg

2010 continue
ret' urn
end
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