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************************************************************
* PROGRAMME INITIAL.F *
************************************************************- * Le programme cree une configuration de profils
* initiaux et la range dans Ie fichier profil.dat
* On a Ie choix entre plusieurs configurations initiales
* II est a executer avant panneau.e

r-

I
* f77 -C initial.f -0 initial.e

-
************************************************************
* SOUS ROUTINES *
************************************************************-
* *
* echange avec Ie fichier *

- * *

subroutine ouvrirf

open(unit=30,name='profil.dat')- return
end

- subroutine fermerf
close(30)
return
end

subroutine saveprofil(profil)
common/ /nbra, n, nvsurdim, nvsu~-dimt, pa~-a, circul, debi t, epaisseur, viscos i te, alpha,

t,epsi,ds,SO,tlO- real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO) ,tlO(lO)

- real*8 profil(3,nvsurdim)

- do 1 j=l,n

write(30,*)profil(1,j)

1 continue- .

': '

do 2 j=l,n ,-
- write(30,*)profil(2,j)"'"

2 continue
- do 3 j=l,n

write(30,*)profil(3,j)

- 3 continue

return
end

-
* *
* routines de creation des profils *
* *

subroutine ellipseyz(aa,bb,profil,centre)- common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha,
t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO),tlO(lO)

os,*'-- --~~., /'2 ~;...\ ,..a""'..a/~'



I - ,;;;;-0

real*8 aa,bb

do 1 i=l,n ~

profil(l,i)=O+centre(l)
profil(2,i)=aa*cos((i-l)*2*3.1415926/n)+centre\2)
profil(3,i)=bb*sin((i-l)*2*3.1415926/n)+centre(3)

1 continue

return ...,

end I

subroutine ellipsexy(aa,bb.profil,centre)common I In bra, n, nvsurdim, nvsurdimt, para, circul,debit, epaisseur ,visco site, alpha. ...,

t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseurtlO),viscosite,alpha(lO),t,epsi,
ds,SO(lO) ,tlO(lO) -

real*8 profil(3,nvsurdim),centre(3)
real*8 aa,bb -
do 1 i=l,n

profil(3,i)=O+centre(3)
profil(2,i)=aa*cos((i-l)*2*3.1415926/n)+centre(2)profil(1,i)=bb*sin((i-l)*2*3.1415926/n)+centre(1) -

1 continue

return
end
subroutine trefle(aa,eps.profil) ~

* le premier parametre du trefle est aa
* le second parametre du trefle est eps
* en polaire on a : r = ( 1 + eps * cost 3*t ) ) *aa

common I Inbra,n,nvsurdim,nvsurdimt,para,circul,debit.epaisseur, visco site, alpha

,t,epsi,ds,SO,tlOreal*8 para(lO),circul(10),debit(lO),epaisseurtlOJ,viscosite,alphatlu),t,epsi, ~

ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdim)i real*8 aa,eps -

do 1 i=l,n
profil(l,i)=O
profil(2,i)=aa*cos«(i-l)*2*3.1415926/n)+aa*eps*cos(i-1)*2*3.1415926/n)* -

cos(3*(i-l)*2*3.1415926/n)

profil(3,i)=aa*sin«(i-l)*2*3.1415926/n)+aa*eps*sin(i-1)*2*3.1415926/n)* cos(3*(i-l)*2*3.1415926/n) ~

1 continue
return
end

subroutine triangle(aa.profil)
commonl Inbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO -

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite.alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdim) ~

real*8 aa

do 1 i=l,nprofil(l,i)=O -"'1

profil(2,i)=3*aa*cos((i-l)*2*3.1415926/n)+aa*cos(2*(i-1)*2*3.1415926/n)
profil(3,i)=3*aa*sin((i-l)*2*3.1415926/n)-aa*sin(2*(i-1)*2*3.1415926/n)1 continue r--return i

end
subroutine lissa(profil) -'- " ' '--'~ "
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stdin Mon Sap 20 10:12:49 1993 3 ~
- cornmon/ /nbra,n,nvsurdim,nvsurdimt.para, circul,debit, epaisseur ,viscosite,alpha

,t,epsi,ds,SO,tlO
real*8 para(IO).ci~-cul(IO).debit(IO).epaisseur(IO),viscosite,alpha(IO).t,epsi.

ds,SO(IO),tIO(lO)-
real*8 profil(3,nvsurdim)

r-
, do I i=l,n
, profil(1,i)=sin(2*((i-l)*2*3.1415926/n-3.1415926/4))

profil(2,i)=2.*cos((i-l)*2*3.14l5926/n)r profil(3,i)=1.5*sin((i-I)*2*3.1415926/n)
i 1 continue

return
~ end

* *
~ * les differentes configurations de profils initiaux *

* *

- subroutine iellipse(profil)
cornmon/ /nbra.n,nvsurdim,nvsurdimt,para,circul.debit.epaisseur,viscosite,alpha

,t,epsi,ds,SO,tIO
~ real*8 para(IO),circul(lO),debit(IO).epaisseur(IO).viscosite.alpha(IO),t.epsi.

ds,SO(IO),tIO(IO)

real*8 profil(3,nvsurdim)- real*8 aa,bb,centre(3)

* le demi grand axe de l'ellipse est aa
* le demi petit axe de l'ellipse est bb

~
aa=2
bb=I.5:
centre(I)=O- centre(2)=O
centre(3)=O
call ellipseyz(aa,bb,profil,centre)
call saveprofil(profil) ~- para(I)=O.O1

circul(1)=5
debit(I)=O- write(30,*)para(1)
write(30,*)circul(1)
write(30,*)debit(l)
return

~ end

subroutine itrefle(profil)
cornmon/ /nbra,n, nvsurdim, nvsurdimt, para. circul,debit, epaisseur .viscosite,alpha- ,t,epsi,ds.SO,tIO

real*8 para(IO),circul(IO),debit(IO),epaisseur(IO),viscosite,alpha(IO),t,epsi,
ds,SO(IO),tlO(IO)-

real*8 profil(3,nvsurdim)
real*8 aa,eps

-
aa=6
eps=O.25-
call trefle(aa,eps,profil)
call saveprofil(profil)

- para(l)=O.O)
circul(1)=5
debit(l)=O- write(30,*)para(1)
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return
end -..

subroutine itriangle(profil)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO ~
real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO),tlO(lO)

-
real*8 profil(3,nvsurdim)

aa=2.0 -..,

* en complexe on a : Z = 3 * exp( i*t) + exp( -2*i*t )

call triangle(aa,profil)
call saveprofil(profil) -

para(1)=O.O3
circul(1)=5 -
debit(l)=O

write(30,*)para(1)
write(30,*)circul(1) -
write(30,*)debit(1)
return
end -
subroutine ilissa(profil)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO -
real*8 para(lO) ,circul(lO) ,debit(lO) ,~paiSSeul-(lO) ,-viscosite,alpha(lO) ,t,epsi,

ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdim) -

call lissa(profil) -
call saveprofil(profil)

.; ,.

para(l)=O.'~ ":
circul (1) =5 ,- ;'-. -;
debit(l)=O

write(30,*)para(1)write(30,*)circul(1) -
write(30,*)debit(1)
return
end -

subroutine icote(profil)
common/ /nbra,n,nvsurdim,nvsurdimt,para, circul,debit, epaisseur ,viscosite, alpha

,t,epsi,ds,SO,tlO -
real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO),tlO(lO)

,
real*8 profil(3,nvsurdim)
real*8 aa,bb,centre(3)

--,
:aa=1.5

bb=1.5

centre(l)=O ~

centre(2)=-2.5
centre(3)=O
call ellipseyz(aa,bb,profil,centre) ~
call saveprofil(profil)

centre(l)=O
centre(2)=2.5 ~
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"'"
r- call ellipseyz(aa,bb,profil,centre)

callsaveprofil(profil)

, para(1)=O.41
circul(1)=5
debit(l)=O

- circul(2)=5

debit(2)=O

- write(30,*)para(1)

write(30,*)circul(1)
write(30,*)circul(2)

~ write(30,*)debit(1)

write(30,*)debit(2)
return- end i

subroutine ifacel(profil)
common/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha,

- t,epsi,ds,SO,tlO
real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO),tlO(lO)

- real*8 profil(3,nvsurdirn)

real*8 aa,bb,centre(3)

- aa=1.5
bb=1.5

centre(1)=-O.25- centre(2)=-O.375
centre(3)=O
call ellipseyz(aa,bb,profil,centre)

- callsaveprofil(profil)

centre(1)=O.25
centre(2)=O.375

- centre(3)=O
call ellipseyz (aa, bb, p~'ofil, centre)

callsaveprofil(profil;
para(l)=O.e-1- circul(1)=5

debit(l)=O

- circul(2)=-5
debit(2)=O

write(30,*)para(1)

write(30,*)circul(1)
write(30,*)circul(2)
write(30, *)debit(l)- write(30,*)debit(2)

return
- end

subroutine iface2(profil)
common/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha- ,t,epsi,ds,SO,tlO
real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdirn)
real*8 aa,bb,centre(3)

- ~~~i:; '&
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centre(1)=-0.25 ~
..

centre(2)=-1.30
centre(3)=O -
call ellipseyz(aa,bb,profil,centre)
call saveprofil(profil)

centre(1)=0.25 -
centre(2)=1.30
centre(3)=O
call ellipseyz(aa,bb,profil,ceptre) -
call saveprofil(profil)
para (1) =0 .01
circul(1)=5debit(l)=O -

circul(2)=-5
debit(2)=0 -

write(30,*)para(1)
I

write(30,*)circul(1) -
write(30,*)circul(2)
write(30,*)debit(1)
write(30,*)debit(2) -

return
end ~

.

subroutine iface3(profil)
co~mon/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha, ~

t,epsi,ds,SO,tlO
real*8 para(IO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO),tlO(lO) -

real*8 profil(3,nvsurdirn)
real*8 aa,bb,centre(3)

-
aa=I.5
bb=1.5

centre(1)=-O.25 ~

centre(2)=-1.375
centre(3)=0
call ellipseyz(aa,bb,profil,centre) -
call saveprofil(profil)

centre(1)=O.25
centre(2)=1.375 -
centre(3)=0
call ellipseyz(aa,bb,profil,centre)
call saveprofil(profil)para(1)=0.o1 -
circul(1)=5
debit(l)=O

--,

circul(2)=-5
debit(2)=O

write(30,*)para(1) ~

write(30,*)circul(1)
write(30,*)circul(2) ~

write(30,*)debit(1)
write(30,*)debit(2)

return ,
end I

I

i subroutine ienlace(profil) ~
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conunon/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosit-,alpha,t,epsi,ds,SO,tlO -

-- real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO) ,tlO(lO)

- real*8 profil(3,nvsurdim)
real*8 aa,bb,centre(3)

aa=l.S
- bb=l.S

centre(l)=O
centre(2)=O

-- centre(3)=O

call ellipseyz(aa,bb,profil,centre)
call saveprofil(profil)

-
centre(l)=O
centre(2)=-1.S
centre(3)=O i

- call ellipsexy(aa,bb,profil,centre)

call saveprofil(profil)
para(l)=O.Q'\

-- circul(l)=S
debit(l)=O

circul(2)=5
~ debit(2)=O

write(30,*)para(1)

~f write(30, *)circul(l)
: write(30,*)circul(2)

write(30,*)debit(1)
~ write(30,*)debit(2)

return- end

subroutine ienboite(profil)
conunon/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha~ .

! ,t,eps~,ds,SO,tlO
real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(lO),tlO(lO)
~

real*8 profil(3,nvsurdim)
real*8 aa,bb,centre(3)

~ aa=1.5
bb=O.5

~ centre(l)=O
, centre(2)=O

centre(3)=O
call ellipseyz(aa,bb,profil,centre) .

~ call saveprofil(profil)

centre(l)=O
centre(2)=O

r- centre(3)=O
aa=O.5
bb=1.5

~ call ellipsexy(aa,bb,profil,centre)
call saveprofil(profil)
para(l)=O.Ol
circul(1)=5

,""" debit(l)=O

circul(2)=5
..- debit(2)=O

!
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write(30,*)para(1)

write(30,*)circul(1) ~ -
write(30,*)circul(2)
write(30,*)debit(1)
write(30,*)debit(2)

--.

return
end -..

subroutine ipellipse(profil)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit.~paisseur, visco site, alpha,

t,epsi,ds.SO,tlO --.

real*8 para(lO),circul(lO),debit(lO)(epaisseur(lO),viscosite,alpha(lO),t,epsi,ds,SO(lO),tlO(lO) I

real*8 profil(3.nvsurdim) -

real*8 aa,bb,centre(3)

* le demi grand axe de l'ellipse est aa* le demi petit axe de I'ellipse est bb -

aa=2
bb=1.5centre(l)=O -
centre(2)=O
centre(3)=O
call ellipseyz(aa.bb.profil,centre)call saveprofil(profil) -

para(1)=O.O3
circul(1)=5
debit(l)=O -
write(30,*)para(1)
write(30,*)circul(1)
write(30,*)debit(1)return -
end

*****--***********************-****-**********-**-* *--*
- PRINCIPAL * -

*--***--*-*************-********-******************---***-**

parameter(surdim=60.nsurdimt=600)* la surdimension des matrices est surdim ~

common/ /nbra. n, nvsurdim, nvsurdimt, para. circul,debit,epaisseur .viscosite.alpha

,t,epsi.ds,SO,tlO
real*8 para(lO),circul(lO).debit(lO),epaisseur(lO),viscosite.alpha(lO),t,epsi,ds,SO(lO),tlO(lO) -

,

,

real*8 profil(3,surdim) -

nvsurdim=surdim
nvsurdimt=nsurdimt
n=20 -
write(*,*) 'attention de bien avoir n='.n,' <',surdim

* le nombre de points de discretisation est n

callouvrirf
call iellipse(profil)

* call itrefle(profil) ~

* call itriangle(profil)
* call ilissa(profil)
* call icote(profil)
* call ifacel(profil) -
- call iface2(profil)
- call iface3(profil)
- call ienlace(profil)

,..-

* call ienboite(profil)
- call ipellipse(profil)

call fermerf
stop ..-
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-- ************************************************************
* PROGRAMME PMULTIANNEAUX. F *

************************************************************
* Le programme utilise Ie profil du fichier profil.dat- * et determine l'evolution de ce profil de vorticite

* II enregistre Ie dernier profil dans profil.dat

-- * II taut avoir rempli profil.dat avant de i'executer
* (a l'aide de initial.e )
* II n'y a pas de sortie graphique directe mais ie
* programme cree ie fichier pass.m qui sera repris par

-- * un programme matlab (xpdessin.m)
* qui se charge de faire ie trace de i'evolution

- * f77 -C pmultianneaux.f -0 pmultianneaux.e

************************************************************
-- * SOUS ROUTINES *

*****************************************************y******
* *
* passage en matlab *

-- * *

Subroutine ouvrir
open(unit=20,name='pass.m')

- return
end

~ .'.: '.,

- Subroutine Fermer "

close(20)
return

- end

Subroutine Passmatrice(a,idim,jdim,nom,nvsurdimcnconf,nvsurdim)
integer idim,jdim- real*8 a(nvsurdimcnconf,nvsurdim)
integer nvsurdimcnconf,nvsurdim
character*(*) nom

--

do 1 j=l,jdim
- write(20,*)nom,'(:,',j,')=['

do 2 i=l,idim
write(20,*) a(i,j)

2 continue- write(20,*)']i'
1 continue

return
end

Subroutine Passvecteur(a,idim,nom,nvsurdim)
- integer idim,i

reai*8 a (nvsurdim)
character*(*) nom
integer nvsurdim

- write(20,*)nom,'=['
do 1 i=l,idim
write(20,*) a(i)

1 continue
- write(20,*)']i' \

return ;'L -", .;
- end

--



! . -

Subroutine passscalair(a,nom)
integer a
character*(*) nom -

write(20,*)nom,'=',a,';'

~

return
end

Subroutine passscalairreal(a,nom)
real*8 a

character*(*) nom ~

i
write(20,*)nom,'=',a,'i' -

-

return
end* *

* chagement et stockage des profils initiaux et finaux * -
* *

subroutine ouvrirf
open(unit=30,name='profil.dat') ~return !

end
subroutine fermerf -
close(30)
return
end -

subroutine loadprofil(profil)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha,t,epsi,ds,SO,t10 ~

real*8 para(10),circul(10),debit(10),epaisseur(lO),viscosite,alpha(10),t,epsi,
ds,SO(10),t10(10)

~

real*8 profil(3,nvsurdim) j

do 1 j=l,n -

read (30, *) prof i 1 ( 1, j )

1 continue -..

do 2 j=l,nread(30,*)profil(2,j) --

2 continue
~

do 3 j=l,nread(30,*)profil(3,j) .

3 continue :-

return
end ~
subroutine ecrire(profil,total,nu)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha,t,epsi,ds,SO,t10 -
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~ real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdirn),total(3,nvsurdirnt)- integer nu
do 1 j=l,n
do 1 i=l,3

,- total(i,j+(nu-l)*n)=profil(i,j)
1 continue

return
end

i -
I
I subroutine lire(profil,total,nu)

cornmon/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha,
t,epsi,ds,SO,tlO-

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)-

real*8 profil(3,nvsurdirn),total(3,nvsurdirnt)
integer nu
do 1 j=l,n- do 1 i=l,3

profil(i,j)=total(i,j+(nu-l)*n)
1 continue

return-
end
subroutine saveprofil(profil)
cornmon/ /nbra,n, nvsurdirn,nvsurdirnt,para, circul,debit, epaisseur ,viscosite, alpha- ,t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseurtlO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)--

i
real*8 profil(3,nvsurdirn)

--

do 1 j=l,n
write(30,*)profil(l,j)-

i 1 continue

- do 2 j=l,n

write(30,*)profil(2,j)

- 2 continue

do 3 j=l,n
write(30,*)profil(3,j)-

3 continue

- return
end

-
subroutine sortie(profil)
cornmon/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha

- ,t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdirn)

- do 1 j=l,n c"":'
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1 continue -
do 2 j=l,nwrite(*,*)profil(2,j) ~

2 continue

do 3 j=l,n

write(*,*)profil(3,j)

3 continue I

return

end * ~ -
* * operations sur des matrices et des vecteurs * j

* *

-
subroutine egalmat(a,b) ,

commonl Inbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(10),t10(10) ~
real*8 a(3,nvsurdim),b(3,nvsurdim) I

do 1 i=1,3
do 1 j=l,n --,

b(i,j)=a(i,j)
1 continue

return
end J

!

subroutine egalmatt(a,b)
common I Inbra,n,nvsurdim,nvsurdimt,para, circul,debit, epaisseur ,viscosite,alpha ,t,epsi,ds,SO,t10

real*8 para(10),circul(10),debit(lO),epaisseur(lO),viscosite,alpha(10),t,epsi,
ds,SO(10),t10(10) ~

real*8 a(3,nvsurdimt),b(3,nvsurdimt)

do 1 i=1,3
do 1 j=l,n*nbra -;

b(i,j)=a(i,j) ;

1 continue
return --,

end

subroutine affectmatvect(a,b,i)common I Inbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha, ~

. '
t,eps~,ds,SO,t10

real*8 para(10),circul(10),debit(10),epaisseur(10),viscosite,alpha(10),t,epsi, ds,SO(10) ,t10(10) J

real*8 a(3,nvsurdim),b\3)
~

do 1 j =1,3 '
b(j)=a(j,i) ~

1 continue
return -:end : :

subroutine affectvectmat(a,b,i) ~

common I Inbra, n,nvsurdim,nvsurdimt,para,circul,debit, epaisseur ,viscosite,alpha, I

t,epsi,ds,SO,t10 i

real*8 para(lO),circul(10),debit(lO),epaisseur(10),viscosite,alpha(10),t,epsi, ~

as.SO(lO} .tlO(10}
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real*8 b(3,nvsurdirn),a(3)

do 1 j=1,3
- b(j,i)=a(j)

1 continue
return
end-

, ************ addition de 2 vecteurs *************

subroutine addition(a,b,c)
- real*8 a(3),b(3),c(3)

do 1 i=1,3
c(i)=a(i)+b(i)

- 1 continue
return
end ;

- subroutine soustraction(a,b,c)

real*8 a(3),b(3),c(3)

- do 1 i=1,3
c(i)=a(i)-b(i)

1 continue
return- end

subroutine egalvect(a,b)
- real*8 a(3),b(3)

do 1 i=1,3
b(i)=a(i)

~ 1 continue
return
end

~ subroutine prodscal(k,a,b)

real*8 a(3) ,b(3),k

!'"i do 1 i=1,3
: b(i)=k*a(i) "

1 continue

r return
end ,

~ subroutine norrne(a,k)
real*8 a(3),k

k=a(l) *a(l) +a(2) *a(2) +a(3) *a(3)
..., k=sqrt ( k) Cc

return
end

~

subroutine scalaire(a,b,k)
real*8 a(3),b(3),k

,.., k=a(l) *b(l)+a(2) *b(2)+a(3) *b(3)
return
end

~
subroutine produitvectoriel(a,b,c)
real*8 a(3) ,b(3) ,c(3)

~ c(l)=a(2)*b(3)-a(3)*b(2)

c(2) =a(3) *b(l) -all) *b(3)
c(3) =a(l) *b(2) -a(2) *b(l)

-"'I return
end



-- .-

subroutine max(a,b)real*S a,b r-I

if (a.gt.b) then
b=aendif -

return
end
subroutine min(a,b) -

real*8 a,b

if (a.lt.b) then b=a

endif
returnend -

* *
* sousroutines de discretisation * -
* et fonctions de calcul *
* *

subroutine dXs(a,c,d)commonl Inbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha -

,t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),~paisseur(lO),viscosite,alpha(lO),t,epsi, ds,SO(lO) ,tlO(lO) ]

real*S a(3) ,c(3) ,d(3) 1

call soustraction(c,a,d) ~

call prodscal(O.SDOO/ds,d,d)

returnend -

subroutine sigma(a,c,l) -
common I Inbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha,

t,epsi,ds,SO,tlO
real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi, ~

ds,SO(lO),tlO(lO)
real*S a(3),c(3),d(3),1

call dXs(a,c,d) ~
call norme (d, 1)

returnend -

subroutine indiceli,ii,jj,kk)
common! Inbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha,t,epsi,ds,SO,tlO -

real*S para(lO),circul(lO),debit(lO),~paisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO) ,

integer i,ii,jj,kk

if (i.eq.l) then ;-:

ii=n
jj=l
kk=2endif r:

if (i.eq.n) then !

ii=n-l
jj=n r;
kk=l ' i

endif
if ((i.ne.l).and.(i.ne.n)) thenii=i-l -
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))=J. :

- kk=i+l
endif

- return

end

subroutine discret(i,profil,a,b,c)r- common/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha,

t,epsi,ds,SO,tIO

r real*8 para(lO),circul(lO),debit(IO),epaisseur(IO),viscosite,alpha(IO),t,epsi,
ds,SO(IO),tlO(lO)

real*8 profil(3,nvsurdirn)- integer i,ii,jj,kk

real*8 a(3) ,b(3) ,c(3)

;
- call indice(i,ii,jj,kk)

- a(l)=profil(l,ii)

a(2)=profil(2,ii)
a(3)=profil(3,ii)

b(l)=profil(l,jj)
b(2)=profil(2,jj)
b(3)=profil(3,jj)-
c(l)=profil(l,kk)
c(2)=profil(2,kk)- c(3)=profil(3,kk)

return
end

-
subroutine longueur(profil,S)
common/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha

, t, epsi, cis, SO, tlO
-

real*8 para(IO),circul(lO),debit(lO),epaisseur(IO),viscosite,alpha(IO),t,epsi,
ds,SO(IO),tlO(IO)

integer i-- real*8 profil(3,nvsurdirn),1,S,a(3),b(3),c(3)

S=O
- do I i=l,n

call discret(i,profil,a,b,c)
~ call sigrna(a,c,l)

S=S+l
1 continue

- S=S*ds
return
end

--
subroutine dXss(a,b,c,cl)
common/ /nbra,n,nvsurdirn,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha- ,t,epsi,ds,SO,tIO

real*8 para(IO),circul(lO),debit(lO),epaisseur(IO),viscosite,alpha(lO),t,epsi,
ds,SO(IO),tIO(IO)

-- real*8 a(3) ,b(3) ,c(3) ,cl(3)

call addition(c,a,d)
call soustraction(d,b,d)

~ call soustraction(d,b,d)
-~" --~.-'I_-~'" '.-'I~'.-'I- ..1 .-'1\



r

return
end

-.

subroutine coefficient(ni,profil,t1,coeff,cv,cw)
cornmon/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,t10

real*8 para(10),circul(10),debit(10),epaisseur(10),viscosite,alpha(10),t,epsi,
ds,SO(10),t10(10)

real*8 profil(3,nvsurdim),t1,S,t11,delta,euler,cv,cw,coeff,deux -.
integer ni

call longueur(profi1,S)t11=t1+t*S -.

delta=4*viscosite*t11/S
delta=sqrt(delta)
euler=0.577215deux=2 -

cv=log (pal-a (ni) /del ta) +0.5* (l+euler-log (deux) )

cw=SO(ni)/S
cw=cw*cw*cw*cw ~

cw=cw*(-2)*debit(ni)*debit(ni)/circul(ni)/circul(ni)*para(ni)*para(ni)/delta
/delta

coeff=cv+cw+log(l/para(ni))return -.

end
* *
* sousroutine de calcul * -
* geometriqlle sur un profil *
* *

subroutine caracteristique(profi1,dprofil,d2profi1,kb,tang,norrn,binorm,fsigrna,courbure,tors,dcourb) -

cornmon/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha,
t,epsi,ds,SO,t10

real*8 para(10),circu1(10),debit(10),epaisseur(10),viscosite,alpha(10),t,epsi, -

ds,SO(10) ,t10(10)

real*8 profil(3,nvsurdim),dprofil(3,nvsurdim),d2profil\3,nvsurdim), -
kb (3, nvsul-dim) , t~~ng ( 3 , nvsurdim) , norm \ 3 , nvsurd im) , binorm \ 3, nvsurdim) ,

fs igma (nvsul-dim) , courbure (nvsurdim) , tors (nvsul-dim) , dcourb (nvsurdim)

real*8 a(3) ,b(3) ,c(3) ,d(3) ,e(3), f(3) ,g(3) ,h(3) ,m\3) ,no\3), 1
integer i,ii,jj,kk :

do 1 i=l,n
call discret(i,profil,a,b,c)call dXs(a,c,d) --,

call dXss(a,b,c,e)
call norme(d,l) ,;...
fsigma (i) =1 ' ,";' '- , ,_i. -
call prodscal(l/l,d,f)
1=1*1*11=1/1 ~ :':'}::;:$j,~.~;; £.1_£,.:::
call prodscal(l,d,g) j :; e".1I:;m,::';~i~~:; --,

call produitvectoriel (g, e, h) ;. rc;'~" )
call norme(h,courbure(i)) c,:', '-:.,

call prodscal(l/courbure(i),h,m) '-",yO-",::-;call produitvectoriel(m, f,no) _:",\

call affectvectmat(d,dprofil,i) \~

call affectvectmat(e,d2profil,i)
call affectvectmat(f,tang,i) ~
call affectvectmat (h, kb, i) c::t:;;; ,;z:l. ,'1.'
call affectvectmat (m, binorm, i) ~ "J~~~

call affectvectmat (no, norm, i) ~fq"",;1 continue ~

l, j

do 2 i=l,n
call discret(i,binorm,a,b,c) r
call dXs(a,c,d)
call affectmatvect(norm,e,i)
call scalaire(d,e,l)tors(i)=-l/fsigrna(i)*l -



- - .- --,

2 continue

- do 3 i=l,n
call indice(i,ii,jj,kk)
dcourb(i)=O.5*(courbure(kk)-courbure(ii))/ds

- 3 continue

return
end

-
* *
* sousroutines exprimant les *
* fonctions de calcul *

- * *

subroutine permut(i,v,w)
common/ /nbra,n,nvsurdim,nvsurdirnt,para,circul,debit,epaisseur,viscosite,alpha

- ,t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)

- integer i,v(nvsurdirn),vl(nvsurdirn)
integer ll,j

- do 1 j=l,n
ll=j+i-l
if (ll.gt.n) then

ll=ll-n
- endif

v(j)=ll
1 continue

w(l)=v(l)- do 2 j=2,n

w(j)=v(n-j+2)
2 continue

- return
end

subroutine larnbda(profil, fsigrna,v, lamb)
- common/ /nbra,n,nvsurdim,nvsul-dimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,- ds,SO(lO),tlO(lO)
real*8 profil(3,nvsurdim),fsigma(nvsurdim),lamb(nvsurdim)
real*8 cst,l

- integer i,v(nvsurdim)

larnb(l) =0

cst=fsigrna(v(l))- do 1 i=2,n/2+1

l=fsigma(v(i) )
larnb(i)=lamb(i-l)+cst/2+l/2
cst=l

,...
1 continue

do 2 i=1,n/2+1
larnb(i)=lamb(i)*ds

- 2 continue
return
end

- subroutine fonctg(i,profil,dprofil,d2profil,kb,tang,norm,binorrn,fsigrna,

courbure,tors,dcourb,v,larnb,gvect)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha,

- t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdimJ,dprofil(3,nvsurdimJ,d2profil(3,nvsurdim),
kb(3,nvsurdimJ,tang(3,nvsurdimJ,norm(3,nvsurdim),binorm(3,nvsurdim),
fsigma(nvsurdimJ,courbure(nvsurdim),tors(nvsurdimJ,dcourb(nvsurdim),1 lamb (nvsurdim)

, j
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integer i,v(nvsurdim)
real*8 gvect(3) : t'-,;,.* r..(*~l. r, -
real 8 a(3),b(3),d(3),.a(3),f(3),g(3) t: ;;;,~,~.'"""'c :r"*:

1* 8 k " ~c: ,~' J:."",!!~;",~~rea ., "'d'"~a "" '~«"'~:.~% ~~*"~ ~f, ~~, .
call affectmatvect(protil,a,v(i») "~;i::' --,

call affectmatvect(protil,b.v(l»
call affectmatvect(dprofil.d,v(i)
call soustractionla,b,e)
call norme(e,k) --

k=k*k*k
k=l/k
call prodscal(k,e,e) -
call produitvectoriel(e,d,f)

call affectmatvect(kb,g,v(l))
k=abs(lamb(i)) --

k=1/k/2*fsigma(v(i))
call prodscal(k,g,g) I

. --, call soustract~on(f,g,gvect)

return
end --

subroutine integral(profil,dprofil,d2profil,kb,tang,norm,binorm,fsigma,
courbure.tors,dcourb,v,lamb,fg)ccmmon/ /nbra,n.nvsurdim.nvsurdimt,para,cil-cul.debit,epaisseur.viscosite,alpha, -

t, epsi, ds. SO, tlO

real*8 para(lO),cil"cul\lO),debit(lO),.apaiss.aul"\lO),'viscosite,alpha(lO),t,epsi, -
ds,SO(lO) ,tlO(IO)

real *8 protil (3, nvsul-dim) , dprofil (3, nvsurdim) , d2protil (3, nvsurdim) ,
kb(3,nvsurdim),tang(3,nvsurdim),norm(3,nvsurdim),binorm(3,nvsurdim), --

fsigma(nvsurdim),courbure(nvsurdim),tors(nvsurdim),dcourb(nvsurdim),
lamb(nvsurdim),tg(3)

integer v(nvsurdim) -
integer i

... real*8 cstvect(3).gvect(3)
-..

., fg (1) =0
c fg(2)=0
'" fg (3) =0
,:~':' call fonctg (2, profil, dprofil, d2profil, kb, tang, norm, binorm, fsigma, courbure, tors, -
:'] dcourb, v, lamb, cstvect)

.,
C7, do 1 i=3, n/2+1 -

call fonctg(i,profil,dprofil,d2profil,kb,tang,norm,binorm.fsigma.courbure,tors,
dcourb,v,lamb,gvect)

call addition(gvect,cstvect.cstvect)
call prodscal(O.SDOO,cstvect.cstvect) -
call addition(fg,cstvect,fg)
call egalvect (gvect, cstvect)

1 continue
call prodscal(ds.fg,fg) 1

return
end - I

subroutine fonctglocal(i.profil,dprofil,d2profil,kb.tang,norm,binorm,fsigma,
courbure.tors.dcourb.gvect)

.,. common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha, -
t,epsi,ds,SO,tlO

I real*8 para(lO),circul(lO),debit(lO),epaisseurIIO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tIO(lO) ~

I real*8 profil(3,nvsurdim).dprofil(3,nvsurdim),d2profil(3,nvsurdim),
I kb(3,nvsurdim),tang(3,nvsurdim),norm(3,nvsurdim),binorm(3,nvsurdim), ~

fsiamalnvsurdim),courbure(nvsurdim),torslnvsurdim),dcourb(nvsurdim)~



- -
integer i
real*8 gvect(3),cstss

-- real*8 a(3) ,b(3) ,c(3) ,d(3)

call affectrnatvect (kb, ~1, i)- call prodscal(tors(i),a,a)

call affectrnatvect(norrn,b,i)
call prodscal(dcourb(i)/fsigrna(i),b,b)

- call addition(a,b,b)
call affectrnatvect(tang,c,i)
call produitvectoriel(c,b,d)
cstss=O.3333333333333

- call prodscal(cstss,d,gvect)

return
end

- subroutine integral local (profil,dprofil,d2profil, kb, tang, norm, bin orm,fsigma,

courbure,tors,dcourb,v,larnb,fg)
common/ /nbra,n,nvsurdim,nvsurdimt,para,ci,rcul,debit,epaisseur,viscosite,alpha,

- t,epsi,ds,SO,tIO

real*8 para(IO),circul(IO),debit(IO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(IO),tIO(IO)- .

real*8 profil(3,nvsurdim) ,dprofil(3,nvsurdim) ,d2p1-ofil(3,nvsurdim),

kb(3,nvsurdim),tang(3,nvsurdim),norm(3,nvsurdim),binorm(3,nvsurdim),
~ fsigma(nvsurdim),courbure(nvsurdim),tors(nvsurdim),dcourb(nvsurdim),

fg(3)
integer v (nvsurdim)

~ real*8 cstvect(3),gvect(3),lamb(nvsu1-dim)
,

;

~

~ call fonctglocal(v(I),profil,dprofil,d2profil,kb.cang,norm,binorm.fsigma,
courbure, tors, dcOltrb, gvect )

call prodscal(lamb(2),cstvect,fg)
,...,

return
end

-
, subroutine fQ2(i,profil,b,f)

common/ /nbra,n,nvsurdim,nvsurdimt,para, circul,debit, epaisseur ,viscosite,alpha

,t,epsi,ds,SO,tIO
r: real*8 para(lO),circul(IO).debit(IO),epaisseur(IO),viscosite,alpha(IO),t,epsi,

ds,SO(IO),tIO(IO)

real*8 profil(3,nvsurdim)
~

integer i

~ real*8 a(3) ,b(3) ,d(3),e(3),f(3)
real*8 aa(3) ,bb(3) ,cc(3)
real*8 k

r- call affectmatvect (profil, -~, i)

call discret(i,profil._~a,bb,cc)
call dXs(aa,cc,d)

:-

call soustraction(a,b.e)
call norrne(e,k)

,... k=k*k*k

k=l/k
call prodscal(k,e,e)
call produitvectoriel(e,d,f)- return

,



-"~'=C~ ~ ---,

end

subroutine termeQ2(ni,profil,b,Q2)
common/ Inbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha ~

,t,epsi,ds,SO,tIO
real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,

ds,SO(10),t10(10) ~
!

real*8 profil(3,nvsurdim)

integer ni -,
.

real*8 Q2(3) ,b(3) !
integer i
real*8 gvect(3)

Q2(1)=0
Q2(2)=0
Q2 (3) =0

I

do 1 i=l,n I

-
call fQ2(i,profil,b,gvect)

call addition(gvect,Q2,Q2) ~

1 continue
call prodscal(alpha(ni)*ds,Q2,Q2)

-,
return
end

subroutine stermeQ2(ni,total,profil,b,SQ2) ~

common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,visco site, alpha
,t,epsi,ds,SO,t10

real*8 para(10),circul(10),debit(10),epaisseur(10),viscosite,alpha(10),t,epsi, -
ds,SO(10),t10(10)

real*8 total (3,nvsurdimt)
real*8 profil(3,nvsurdim)

integer ni
real*8 SQ2(3) ,Q2(3) ,b(3)
integer i

-,

SQ2(1)=0
SQ2(2)=0 -;
SQ2(3)=0

do 1 i=l,nbra -
if (i.ne.ni) then

call li~-e(profil,total,i)
call termeQ2( -i,profil,b,Q2) ~

call addition(SQ2,Q2,SQ2)
endif

1 continue
.-,

return
end

-,
* *
* sousroutine exprimant une equation *
* du schema numerique * ~

* *

subroutine schemalni,xO,Q2,coeff,profil,i,d,vit,err,dprofil,d2profil,kb,tang,
norm,binorm,fsigma,courbure,tors,dcourb,lambp,lambm,v,w)common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha -

,t,epsi,ds,SO,tIO

real*8 para(10),circul(10),debit(10),epaisseur(10),viscosite,alpha(lO),t,epsi, -
--- - - -- ,.



-

ds,SO(lO) ,tlO(lO)
real*8 err,coeff ,-- real*8 xO(3),profil(3,nvsurdim),d(3),vit(3),Q2(3)

integer i,v(nvsurdim),w(nvsurdim),ni

- real*8 dprofil(3,nvsurdim),d2profil(3,nvsurdim),kb(3,nvsurdim),tang(3,nvsurdim)
,norm(3,nvsurdim),binorm(3,nvsurdim),fsigma(nvsurdim),courbure(nvsurdim)
,tors(nvsurdim),dcourb(nvsurdim)

real*8 lambp(nvsurdim),lambm(nvsurdim),Sp,Sm
- real*8 k,a(3),b(3),c(3),fg(3),fgp(3),fgm(3),Qf(3),Qetoile(3)

,
I

: r- call caracteristique(pl-ofil,dprofil,d2profil,kb,t~ng,norm,binorm,fsigma,
courbure,tors,dcourb)

call permut(i,v,\~)

~ call lambda(profil,fsigma,v,l~mbp)
, call lambd~(profil,fsigma,w,lambm)
,

Sp=lambp(n/2+1)- Sm=lambm(n/2+1)

k=Sp*Sm
k=2*sqrt(k)

- k=log(k)-l
call affectmatvect(kb,d,i)
call prodscal(k,~,a)

~ call integral(profil,dprofil,d2profil,kb,tang,norm,binorm,fsigma, courbure, tors

,dcourb,v,lambp,fgp)

~ call integral(protil,dprofil,d2profil,kb,tang,norm,binorm,fsigma,courbure,tors
,dcourb,w,lambm,fgm)

call addition(fgp,fgm,fg)

~ call integral local (profil,dprofil,d2profil, kb, tdng, norm, bin orm,fsigma,
, -

courbure,tors,dcourb,v,l~mbp,tgp)
call integral local (profi 1, dprof i 1, d2profil, kb, t,~ng, norm, binorm, fsigma,

coul-bul-e, tOl-S, dCOUl-b, w, lambm, tgm)
;-

call soustraction (fgp,fgm,b)
call addition(b,fg,fg)

call addition(d,fg,Qf)

call prodscal(alpha(ni),Qf,Qf)
~ call addition(Qf,Q2,Qf)

! call affectmatvect(tang,c,i)
call scalaire(Qf,c,k)
call prodscal(k,c,c)
call soustraction(Qf,c,Qetoile)

* if (i.eq.l) then
,... * write(*,*) 'i',i

* write(*,*) 'Qet',Qetoile(l)
* write(*,*) 'Qet',Qetoile(2)
* write(*,*) 'Qet',Qetoile(3)
* endif

call affectmatvect(kb,c,i)

,- call prodscal(coeff*alph~(ni),c,c)

call addition(Qetoile,c,d)
call eg~lvect(d,vit)

call prodscal(t,d,d)
call addition(d,xO,d)

,-

call affectmatvect(profil,b,i)
call soustraction(d,b,e)

- call norme(e,k)
call max(k,err)



- -

return
" end -

* *
...,

* sousroutine parcourant toutes les * ;
* equations du schema numerique * :
* *

subroutine recurrence(ni,profiIO,tl,total,profil,profils,vitesse,err,dprofil, -,

d2profil,kb,tang,norm,binorm,fsigma,courbure,tors,dcourb,
lambp, lambm,v,\~,Cv,cw)

common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha
,t,epsi,ds,SO,tlO :

f

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi, -
ds,SO(lO),tlO(lO)

real*8 total (3,nvsurdimt) .

real*8 profil(3,nvsurdim) ,profils(3,nvsurdim) ,~'itesse(3,nysurdim),profilO(3,nvsurdim),err -
real*8 d(3),vit(3),xO(3),tl,coeff,cv,cw,SQ2(3),b(3)

integer v(nvsurdim) ,w(nvsul-dim) ,ni -

real*8 )dprofil(3,nvsurdim),d2profil(3,nvsurdim),kb(3,nvsurdim,
tang(3,nvsurdim),norm(3,nvsurdim),binorm(3,nvsurdim),fsigma(nvsurdim),
courbure(nvsurdim),tors(nvsurdim),dcourb(nvsurdim) I .

real*8 lambp(nvsurdim),lambmlnvsurdim) j

err=O ,
call lire(profil,total,ni)
call coefficient(ni,profil,tl,coeff,cv,cw)

-

do 2 i=l,n
xO(l)=profilO(l,i)
xO(2)=profilO(2,i) ,
xO(3)=profilO(3,i)

b(l)=profil(l,i)
b(2)=profil(2,i) -;

b(3)=profil(3,i)

,
call stermeQ2(ni,total,profils,b,SQ2) i

call schema(ni,xO,SQ2,coeff,profil,i,d,vit,err,dprofil,d2profil,kb,tang,norm,
binorm,fsigma,courbure,tors,dcourb,l~~mbp,lambm,v,w) ~

profil(l,i)=d(l)
profil(2,i)=d(2) ~
profil(3,i)=d(3)

vitesse(l,i)=vit(l)
vitesse(2,i)=vit(2) ~

vitesse(3,i)=vit(3)
2 continue

call ecrire(profil,total,ni)~

return
end ~

subroutine lambdaetendu(profil,fsigma,v,lamb)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO :

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO) -



- -- --. -- -' '- --
real*8 profil(3,nvsul-dim), fsigma(nvsurdim), lamblnvsul-dim)

.-- real*8 cst,l
integer i,v(nvsurdim)

lamb(l)=O- cst=fsigma(v(l»

do 1 i=2,n
l=fsigma(v(i»
lamb(i)=lamb(i-l)+cst/2+1/2- cst=l

1 continue
do 2 i=l,n

-- lamb (i) =l.,mb (i) *ds
2 continue

return
end-
subroutine rayon(courbure,rmin)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha- ,t,epsi,ds,SO,tlO

real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(IO),t,epsi,
ds,SO(lO),tlO(lO)- real*8 courbure (nvsurdim) , g, l-min

g=O
- do 1 i=l,n

call max(coul-bure(i) ,g)
1 continue

rmin=l/g
.-, return

end

subroutine distance(a,b,dis)
~ real*8 a(3) ,b(3),c(3),dis

call soustraction(b,a,c)
~ call norme(c,dis)

return
r""': end

subroutine distance12(profil,profils,dmin)

~ common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO

~ real*8 para(lO),circul(lO),debit(lO),epaisseur(lO),viscosite,alpha(lO),t,epsi,
ds,SO(lO),tlO(lO)

real*8 profil(3,nvsurdim),profils(3,nvsurdim),dmin,dis
~ real*8 a(3),b(3)

dmin=lOOOO
do 1 i=l,n

~ call affectmatvect (profil, .\, i)

do 1 j=l,n
call affectmatvect(profils,b,j)

~ call distance(a,b,dis)
call min(dis,dmin)

1 continue
return- end

-
subroutine distancemin(profil,fsigma,l~in,dmin,v,w,lambl,lamb2)
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha

,t,epsi,ds,SO,tlO
r-': ...o~1*~ ..,~ (1n' ...,; ,,1 /1n' ~o,",.;.../1n\ o..,~.;~~o /1n\ .,.;~...,,~.;...o ~1..,,",~(1n' ... o..,~.;
I



. ~~-- - '

I ,
ds,SO(10),t10(10) .:

rea1*8 profil(3,nvsurdim),rmin,dmin,a(3),b(3),dis,cst
integer v(nvsurdim),w(nvsurdim) -:
real*8 lamb1(nvsurdim),lamb2(nvsurdim),discurve i

dmin=1000 ,

cst=3.14*rmin i

do 1 i=1,n-1
call affectmatvectlprofil,a,i) ~
call permut(i,v,w) '!
call lambdaetendu(profil, fsigma,v, 1"~mb1)
call lambdaetendu(pl-ofil, fsigma,w, lamb2) -
do 2 j =2, n-i+1. i

call af fectm"~tvact lprof iI, b, vl j) )

call distance(a,b,dis)
-

if (lamb1(j) .gt.lamb2(n-j+2)) then
discurve=lamb2ln-j+2)

alse discurve=lamb1(j) -
endif !'

if (discurve.gt.cst) then -
call min(dis,dmin)

endif

2 continue ~

1 continue -
returnF1
end

~
************************************************************
* PROGRAMME PRINCIPAL *
*********************************************************.***

parameter (pi=3 .1415926, surdim=61, nsul-dimt=600, sul-dimcnbl-conf=40, -
nsurdimcnbrconft=400)

integer conteur,cont
common/ /nbra,n,nvsurdim,nvsurdimt,para,circul,debit,epaisseur,viscosite,alpha, -

t,epsi,ds,SO,t10

real*8 para(10),circul(10),debit(10),epaisseur(10),viscosite,a1pha(10),t,epsi,
ds,SO(10),t10(10) -

real*8 total(3,nsurdimt),totaIO(3,nsurdimt),vitessetotale(3,nsurdimt)
real*8 tangtotal(3,nsurdimt),normtotal(3,nsurdimt),binormtotal(3,nsurdimt) -
real*8 ,profil1(3,surdim),profiI2(3,surdim),vitesse1(3,surdim)

profiIO1(3,surdim),err,t1(10),S(10)

real*8 dprofi1 (3, surdim) , d2profil (3, surdim) ,kb( 3, sul-dim) , tang (3, surdim) , -
norm (3, surdim) , binorm (3, surdim)

real*8 fsigma(surdim),courbure(surdim),tors(surdim),dcourb(surdim)
real*8 lambp(surdim), lcimbm(surdim)real*8 lamb1 (surdim), 1"~mb2 (surdim) -
real*8 xxO(10,surdim),}~O(10,surdim),zzO(10,surdim)
real*8 txxO(10,surdim),tyyO(10,surdim),tzzO(10,surdim) ~
real*8 nxxO(10,sul-dim) ,nyyO(10,surdim) ,nzzO(10,surdim)
real*8 bxxO(10,surdim),byyO(lO,surdim),bzzO(lO,surdim)
real*8 vxxO(10,surdim),yyyOl10,surdim),vzzOllO,surdim)
real*8 )xx(surdimcnbrconf,nsurdimt),yy(sul-dimcnbrconf,nsurdimt, ~

zz (surdimcnbrconf, nsurdimt)
rea1*8 txx(surdimcnbl-conf,nsurdimt),tyy(surdimcnbrconf,nsurdimt),

tzz(surdimcnbrconf,nsurdimt) '"
real*8 nxx(surdimcnbrconf,nsurdimt),nyy(surdimcnbrconf,nsurdimt),'-'

nzz (surdimcnbrconf, nsurdimt)
real*8 )bxx(surdimcnbrconf,nsurdimt),byy(surdimcnbrconf,nsurdimt,

bzz(surdimcnbrconf,nsurdimt) -
real*8 ,vxx(surdimcnbt-conf,nsurdimt),vyy(surdimcnbrconf,nsurdimt)



8w~-

vzz (surdimcnbrconf, nsurdimt)

-
integer v(surdim) ,w\sul"dimJ ,nbrdt,nbt-conf,cnb,nconf,vv(surdim) ,ww(surdim)

real*8 rmin,delta(10),dmin,para1(10,surdimcnbrconf),para2(lO,surdimcnbrconf)

real *8 para1min (10) , pat-a2min (10) , para1 var (10) , para2var (10) , para3min,

para3(10,nsurdimcnbrconft),para3var(10,10)
- real*8 cv,CW

* la surdimension des matrices est surdim

-
* *
* signification des constantes et des variables *

- * *
* leurs valeurs est a modifier selon Ie jeu de valeurs que l'on veut faire:

-
* n : nombre de points de discretisation
* t : valeur du pas de temps
* nbrdt: nombre de pas de temps ..'i effectuer

- * nbrconf : nombre de profil (configurations) que l'on veut avoir
* epsi : valeur de l'erreur pour laquelle on arrete la recherche de zero

- * para: petit parametre
* circul: circulation
* debit: valeur de mO
* epaisseur=para*sqrt(4*circul) :on choisit donc t20=1

* *
* affectations initiale des *

- .* valeurs des var~ables *
* *

nvsurdim=surdim
- nvsurdimcnbrconf=surdimcnbrconf

nvsurdimt=nsurdimt
nvsurdimcnbrconft=nsurclimcnbrconft

.-- nbra=l

n=20
nbrdt=700
nbrconf=24- write(*,*)'attention de bien -'ivoit- n=',n,' <',surdim

write(*,*) 'attention de bien dvoir nbrconf=',nbrconf,' <',surdimcnbrconf

- cnb=int(nbrdt/nbrconf)
nconf=O

-
I, callouvrirf

do 77 j=l,nbra
- call loadprofil(profil1)

call ecrire(profil1,total,j)
77 continue

read(30,*)para(1)
-

do 78 j=l,nbra
read ,( 3 0 , * ) c i rcu I ( j )

78 continue- do 79 j=l,nbra

read (30, *) debi t (j )

- 79 continue

call fermerf

- ...;~,.."~.;..~ ,,...~1"*"'~"~1"*~,",~1,...;,-,..,,11'\\

~
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do 80 j=2,nbra -
para(j)=para(l)*sqt-t(,,\bs(circul(l)/circul(j)yr '

80 continue
do 81 j=l,nbra --,

epaisseur(j)=para(jJ*sqrt(4*abs(circul(1)J)
alpha(j)=circul(jJ/4/pi81 continue -
t=0.02
epsi=O.OOl
ds=2*pi/n -

* * !

* signification des variables *
* * -
* viscosite: viscosite
* epaisseur: epaisseur
* ds : pas de discretisation en espace* cnb : pas entre les differentes configurations enregistrees -
* profil : matrice dans laquelle est mis les coordonnees x y et z* des noeuds de discretisation d'une ligne centrale '

* xxO,yyO,zzO : matrices dans lesquelles sont mises les coordonnees x y* et z des noeuds de discretisation de la configuration initiale ~

* xx,yy ,zz : matrices dans lesquelles sont mis les coordonnees x y
* et z des noeuds de discretisation des cnconf configurations

--- ,

i

* *
* passage en matlab de la configuration initiale *
* * ---

do 82 j=l,nbracall lire(profill,total,j) -
call caracteristique(profill,dprofil,d2profil,kb,tang,norm,binorm,fsigma,

courbllre, tors, dcourb)

do 83 i=l,nxxO(j,i)=profill(l,i) -

yyO(j,i)=profill(2,i)
zzO (j , i) =prof ill (3, i)

txxO(j,iJ=tang(l,i)tyyO(j,i)=tang(2,i) -

tzzO(j,i)=tang(3,iJ
nxxO(j,i)=norm(l,i)nyyO(j,i)=norm(2,i) '-
nzzO(j,iJ=norm(3,iJ
bxxO(j,i)=binorm(l,i)
byyO(j,iJ=binorm(2,iJbzzO(j,iJ=binorm(3,i) -

83 continue
xxO(j,n+l)=profill(l,l)
yyO(j,n+l)=profill(2,1)zzO(j,n+1J=profill(3,1) ~

txxO(j,n+l)=tang(l,lJ
tyyO(j,n+l)=tang(2,1)tzzO(j,n+l)=tang(3,1) -

nxxO(j,n+lJ=norm(l,l)
nyyO(j,n+1J=norm(2,1)
nzzO(j,n+l)=norm(3,1)bxxO(j,n+l)=binorm(l,lJ ~

byyO(j,n+1J=binorm(2,1)
bzzO(j,n+l)=binorm(3,1)

82 continue h

callOuvrir ;

call passscalair(nbra, 'nbra')
call passscalair(n, 'nbr')
call passscalair(nbrconf, 'nbrconf'J ~



- ,-
e --co -- -~~- -.

call passscalair(nbrdt, 'nbrdt')- call passvecteur(para,nbra, 'para',IO)
call passvecteur(circul,nbra, 'circul',lO)
call passvecteur(debit,nbra, 'debit',lO)
call passscalairreal(t, 't')

~ call passscalairreal(epsi, 'epsi')

\ call passmatrice(xxO,nbra,n+l, 'xxO',10,nvsurdim)

call passmatrice(yyO,nbra,n+1, 'yyO',10,nvsurdim)
~ call passmatrice(zzO,nbra,n+l, 'zzO',lO,nvsurdim)

call passmatrice(txxO,nbra,n+l, 'txxO',10,nvsurdim)
call passmatrice(tyyO,nbra,n+l, 'tyyO',lO,nvsurdim)
call passmatrice(tzzO,nbra,n+l, 'tzzO',lO,nvsurdim)

~ call passmatrice(nxxO,nbra,n+l, 'nxxO',IO,nvsurdim)
call passmatrice(nyyO, nbrc'l, n+1, 'nyyO', 10, nvsurdim)
call passmatrice(nzzO,nbra,n+1, 'nzzO',10,nvsurdim)
call passmatrice(bxxO,nbra,n+1, 'bxxO' , 10,nvsurdim)

~ call passmatrice(byyO,nbra,n+1, 'byyO',10,nvsurdim)

I' call passmatrice(bzzO,nbra,n+1, 'bzzO',IO,nvsurdim)

~

do 84 j=l,nbra
call lire(profil1,total,j)

-- call1ongueur(profil1,SO(j))

- t10(j)=SO(j)*epaisseur(j)*epaisseur(j)/4/viscosite
,
,
I

write(*,*)'SO(',j,')='
n write(*,*)SO(j)
, 1, 1

write(*,*)'t10(',j,')='
write(*,*)t10(j)

r
': t1(j)=tI0(j)

84 continue
~ call passvecteur(tIO,nbra, 'tlO',10)
1 1 call passvecteur(SO,nbtea, 'SO', 10)

roo, ,
i

! ! conteur=l
, do 85 j=l,nbra

~ para1min(j)=100000

para2min(j)=100000

85 continue
~ para3min=100000

* *
* boucle d'evolution du temps *

., * *

I: do 2 j=l,nbrdt

/"'"
i err=100

call egalmatt(total,totc'lIO)
~
~
I

cont=O
*++++++++++++++++++++++++++++++++++++++++++++++++++++++++++*r- * boucle interne d'iteration de la reherche de zero *

J
i *++++++++++++++++++++++++++++++++++++++++++++++++++++++++++*

j
i
i 3 if (err.ge.epsi) .and. (cont.ne.ll)) then

r- do 86 nu=l,nbraI -"""'~"'~'c_~"~
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call recurrence(nu,profiI01,tl(nu),total,profill,profiI2,vitessel,err, --

dprofil,d2profil,kb,tang,norrn,binorrn,fsigrna,courbure,torsJ
dcourb,larnbp,larnbm,v,w,cV,CW)

I
!call ecrire(vitessel,vitessetotale,nu) ,

86 continue --

cont=cont+l
goto 3 -

endif ' j

if (cont.eq.ll) then
"""'

call egalmatt(total,totalO) i

t=t/2 J

write(*,*) 'stop'write(20,*) 'stop' -
write (20, *) j , I

write(*,*)jerr=lOO -
cont=O
goto 3

endif
$

do 87 nu=l,nbra ;

call lire(profill,total,nu)
call longuellr(profill,S(nll)) ~

tl(nu)=tl(nu)+t*S(nll) '!

87 continue
j

do 88 nu=l,nbra
call lire(profill,total,nu)
call caracteristique(pl-ofill,dprofil,d2profil,kb,tang,norm,binorrn,fsigma, ~

courbure,tors,dcourb) : I

call ecrire(tang,tangtotal,nu)
call ecrire(norm,norrntotal,nu) ~

call ecrire(bino~-m,binorrntotal,nu) .

call rayon (COll~-bure, ~-min)
delta(nu)=sqrt(4*viscosite*tl(nll)/S(nu) )call distancernin(p~-ofill, fsigrn~~, l-rnin,drnin,vv',ww,lambl, larnb2) ~

paralvar(nu)=rrnin/delta(nu)
para2var(nu)=dmin/2/delta(nu)

, -
call rnln(paralvar(nu),paralmin(nu))
call min(para2var(nu),para2rnin(nu))

88 continue
-..

do 100 nu=l,nbra tcall lire(profill,total,nu) J--

do 100 nuu=l,nbracall lire(profiI2,total,nuu) -

call distance12(profill,profiI2,drnin)
para3var(nU,null) =drninl (delta(nu)+delta(nuu) )
call min (para3var (nll, nuu), para3min) -

100 continue"

if (j.eq.l) then
'""""'

!
ido 89 nu=l,nbra ; I

call lire(vitessel,vitessetotal,nu) : '

do 90 il=l,n -..
vxxO(nu,il)=vitesse!(!,nu) i

vyyO(nu,ill=vitessel(2,l1u)
vzzO(nu,il)=vitessel(3,nu) -,

,
; 1
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--- - - - ~
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I ,

90 continue
~ vxxO(nu,n+l)=vitessel(l,l)

, vyyO(nu,n+l)=vitessel(2,1)
vzzO(nu,n+l)=vitessel(3,1)

--
89 continue

call passmat~-ice(vxxO,nbra,n+l, 'vxxO',lO,nvsurdim)
call passmatrice(vyyO,nbra,n+l, 'vyyO',10,nvsurdim) ';,

-, call passmatrice(vzzO,nbra,n+l, 'vzzO',10,nvsurdim) f'

~
endif

-
if (conteur.eq.cnb) then

write(*,*)'j'
write(*,*)j-

I
~ nconf=nconf+l

I i

do 91 nu=l,nbra
~ paral(nu,nconf)=paralvar(nu)

para2 (nu, nconf) =par..'\2v".r (nu)

91 continue

~ do 101 nu=1,nbra
do 101 nuu=1,nbra
para3 (nu, (nconf -1) *nbra+nllll) =p~'lr~'\3v~'\r (nu, nllll)

, , 101 continue

do 92 nu=l,nbra .

- do 93 il=1,n

xx(nconf, (nu-l)*(n+1)+11)=cotal(1, (nu-l)*n+il)
yy(nconf, (nu-l)*(n+1)+il)=total(2, (nu-l)*n+il)
zz(nconf, (nu-l)*(n+1)+il)=total(3, (nu-l)*n+il)

~ txx(nconf, (nu-l)*(n+l)+il)=tangtotal(l, (nu-l)*n+il)

tyy(nconf, (nu-1)*(n+1)+il)=tangtotal(2, (nu-1)*n+il)
tzz(nconf, (nu-1)*(n+1)+il)=tangtotal(3, (nu-l)*n+il)

~ nxx(nconf, (nu-1)*(n+1)+il)=normtotal(1, (nu-l)*n+il)
nyy(nconf, (nu-1)*(n+1)+il)=normtotal(2, (nu-l)*n+il)

I nzz(nconf, (nu-1)*(n+l)+il)=normtotal(3, (nu-l)*n+il)
bxx(nconf, (nu-l)*(n+l)+il)=binormtotal(l, (nu-l)*n+il)

~ byy(nconf, (nu-1)*(n+l)+il)=binormtotal(2, (nu-l)*n+il)

bzz(nconf, (nu-1)*(n+l)+il)=bino~'mtotal(3, (nu-l)*n+il)
vxx(nconf, (nu-l)*(n+l)+il)=vitessetotale(1, (nu-1)*n+il)
vyy(nconf, (nu-l)*(n+l)+il)=vitessetotale(2, (nu-l)*n+il)-, vzz(nconf, (nll-1)*(n+l)+il)=vitessetotale(3, (nu-l)*n+il)

93 continue
xx(nconf, (nu-1)*(n+l)+n+l)=total(1, (nu-l)*n+l)

~ yy(nconf, (nu-1)*(n+1)+n+1)=tocal(2, (nu-l)*n+l)
zz(nconf, (nu-1)*(n+l)+n+1)=total(3, (nu-1)*n+l)
txx(nconf, (nu-l)*(n+1)+n+l)=tangtotal(1, (nu-l)*n+l)
tyy(nconf, (nu-1)*(n+l)+n+1)=tangtotal(2, (nu-l)*n+1)- tzz(nconf, (nll-1)*(n+l)+n+1)=tangtotal(3, (nu-l)*n+l)
nxx (nconf, (nu-l) * (n+1) +n+l) =no~'mtotal (1, (nu-l) *n+l)

nyy(nconf, (nu-l)*(n+1)+n+1)=normtotal(2, (nu-1)*n+l)
- nzz(nconf, (nu-l)*(n+l)+n+1)=normtotal(3, (nu-l)*n+l)

bxx(nconf, (nu-l)*(n+l)+n+1)=binormtotal(1, (nu-l)*n+l)
byy(nconf, (nu-l)*(n+l)+n+l)=binormtotal(2, (nu-l)*n+l)
bzz(nconf, (nu-1)*(n+l)+n+l)=binormtotal(3, (nu-l)*n+l)

-- vxx(nconf, (nu-1)*(n+l)+n+l)=vit~ssetotale(1, (nu-l)*n+l)

vyy(nconf, (nu-1)*(n+l)+n+l)=vitessetotale(2, (nu-l)*n+1)
vzz(nconf, (nu-l)*(n+l)+n+l)=vitessetotale(3, (nu-l)*n+l)

92 continue
~

conteur=O
--, endif

"
~ ..-
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conteur=conteur+1 -

2 continue* * ~
* passage en matlab des configurations *
* *

write(*,*)'t'. -
wrl.te(*,*)t

call passmatl-ice\xx,nbl"conf, \n+1)*nbl"a, 'xx',nvsul-dimcnbrconf,nvsurdimt) -
call passmatrice \yy, nbl"Conf, \n+1) *nbr,~, 'yy', nvsurdimcnbrconf, nvsurdimt)

call passmatrice(zz,nbl-conf, (n+l)*nbra, 'zz',nvsurdimcnbrconf,nvsurdimt)
call passmatrice(txx,nbrconf, (n+1)*nbra, 'txx',nvsurdimcnbrconf,nvsurdimt)call passmatrice (tyy, nbrconf, (n+1)*nbra, 'tyy',nvsurdimcnbrconf,nvsurdimt) -

call passmatrice(tzz,nbrconf, (n+l)*nbra, 'tzz',nvsurdimcnbrconf,nvsurdimt)
call passmatl"ice\nxx,nbrconf, (n+1)*nbra, 'nxx',nvsurdimcnbrconf,nvsurdimt)
call passmatrice(nyy,nbrconf, (n+1)*nbl-a, 'nYY',nvsurdimcnbrconf,nvsurdimt) -
call passmatrice(nzz,nbrconf, (n+1)*nbra, 'nzz',nvsurdimcnbrconf,nvsurdimt)call passmatrice (bxx, nbrconf, (n+1) *nbl-a, 'bxx' ,n~-sul-dimcnbrconf,nvsurdimt) I

call passmatrice (byy, nbrconf, (n+l) *nbra, 'byy' ,n~-sul-dimcnbrconf,nvsurdimt)call passmatl-ice (bzz, nbrconf, In+1) *nbra, , bzz' ,n~.surdimcnbrconf, nvsurdimt) -
call passmatl-ice (VXX, nbrconf, (n+1) *nbra, 'vxx' ,nvsurdimcnbrconf, nvsurdimt)

call passmatrice(vyy,nbrconf, (n+1)*nbra, 'VYY',nvsurdimcnbrconf,nvsurdimt)
call passmatrice(vzz,nbrconf, (n+l)*nbra, 'vzz',nvsurdimcnbrconf,nvsurdimt) ~

...,

call passmatrice(paral,nbr,~,nbrconf, 'paral',10,nvsurdimcnbrconf)
call passmatrice (para2, nbl-,~. nbrconf, , para2' , 10, r.-y-sul"dimcnbrconf)
call passmatrice (p,~l"a3, nbl-~~, nbr,~ *nbl-conf, 'pal"a3' , 10, nvsul-dimcnbrcon:t) -

call passvectellr(pal"almin,nbl-,~, 'p,~ralmin' ,10)
call passvectelll- (P,~l",~2min, nbl",=., , par,,2min' , 10)

call passscalail-re,~l (p.:ll-a3min, 'pal"a3min') -

call fermer
'l

stop
end

-

r"'
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~
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-- % %
% fichier : xpdessins %
% %

--

%*******************************************************************%
% introduction %

- %*******************************************************************%

% On trouve dans ce fichier les differentes sous routines rnatlab et Ie
% programme principal rnatlab qui perrnet de faire des visualisations- % graphiques. Ce fichier n'est pas executable car cornrnme Ie veut
% rnatlab il taut rnettre chaque procedure dans un fichier, rnais Ie
% fait d' ecrire toutes les procedures dans un seul fichier perrnet

- % de cornprendre Ie lien des procedures entre elles ainsi qu'avec

% Ie programme principal., I

- % Pour lancer rnatlab4 sur sun faire :

% rsh rnortirner xterrn -e matlab -display $DISPLAY
% Pour avoir des precisions sur les instructions utiliser help

-
%*******************************************************************%
% les sous routines %

- %*******************************************************************%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% utilitail.-es %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function xsoustitle(string)
h = get (gca, 'title');

- if isernpty(h)
h = text('horiz', 'center');
set(gca, 'title',h);

end
-- set(h+l, 'string',string);

return
- end

function [xi,yi,zi,nxi,nyi,nzi,bxi,byi,bziJ= xaffecte(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO)
xi=xO;

- yi=yO;
zi=zO;
nxi=nxO;
nyi=nyO;- nzi=nzO;

bxi=bxO;
byi=byO;

-- bzi=bzO;
return
end

- function 501= xext(para3,i,j,nbra)
global nbr nbrconf nbrdt t para circul debit

for l=l:nbrconf,
~ sol(1)=para3(i,j+(1-1)*nbra);

end;

..-, return
end

~ function x= xextract(xx,nu)
global nbr nbrconf nbrdt t para circul debit

for i=l:nbr+l,
-, x(:,i)=xx(:, (nu-l)*(nbr+l)+i);

end:
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~ return -
end

, function [x,y,z,nx,ny,nz,bx,by,bz]=xextractc(xx,yy,zz.nxx.nyy,nzz.bxx.byy,bzz,nu)
x=xextract(xx,nu)i --

y=xextract(yy,nu)i
z=xextract(zz,nu)i
nx=xextract(nxx,nu)i --

ny=xextract(nyy,nu)i
nz=xextract(nzz,nu)i
bx=xextract(bxx,nu)i ~
by=xextract(byy,nu)i ibz=xextract(bzz,nu)i . i.~
return -
end

function [xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO]=xextractcv(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO, ~
byyO,bzzO,nu)

xO=xxO(nu, :}i
yO=yyO(nu, :}i
zO=zzO(nu, :)i -
nxO=nxxO(nu, :}i
nyO=nyyO(nu, :}inzO=nzzO(nu, :}i --

bxO=bxxO(nu, :}i
byO=byyO(nu, :)i
bzO=bzzO(nu, :}i -
return
end

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% -
% rotation %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

c'~ -: function [x,y,z]= xrotax(angl,x,y,z)
Yv=y*cos(angl}-z*sin(angl}i
Zv=y*sin(angl}+z*cos(angl)i
XV=Xi -:

return
end

function [x,y,z]= xrotay(angl,x,y,z) -

Zv=z*cos(angl}-x*sin(angl)i
Xv=z*sin(angl)+x*cos(angl)i
YV=Yi -

X=XVi
y=Yvi
Z=ZVi
return -
end

function [x,y,z]= xrotaz(angl,x,y,z)Xv=x*cos(angl)-y*sin(angl)i --

Yv=x*sin(angl}+y*cos(angl)i
ZV=Zi

X=XVi -
y=Yvi
Z=ZVi
return
end -,

function [xO,yO,zO]= xaxo(xO,yO,zO,angl,ang2,ang3}
global nbr nbrconf nbrdt t para circul debit

~
for i=l:nbr+l, . ;

.,,' .

[xO(i),yO(i},zO(i)]=xrotay(angl,xO(i},yO(i},zO(i})i '~':,'"'.
[xC (i) , yO (i) , zO (i) ] =xrotaz (ang2, xO (i) , yO (i) , zO (i) ) i ;~c~~';c;;c -
r xO (i) . vO ( i) . zO ( i) 1 =xrotav (ana3 . xO ( i) . vO (i I . zO (i I I ~

, -~c'~ --'c,-'",-
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end;- return
end

function [xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzOJ= xaxon(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,- angl,ang2,ang3)

[xO,yO,zOJ= xaxo(xO,yO,zO,angl,ang2,ang3);
[nxO,nyO,nzOJ= xaxo(nxO,nyO,nzO,angl,ang2,ang3);- [bxO,byO,bzO]= xaxo(bxO,byO,bzO,angl,ang2,ang3);
return
end

- function [xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzzJ=xaxonc(xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,

angl,ang2,ang3,nbra)
global nbr nbrconf nbrdt t para circul debit

for nu=l:nbra,-
[x,y,z,nx,ny,nz,bx,by,bzJ=xextractc(xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,nu);

- for mm=l:nbrconf,

[xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzOJ =xaffecte(x(mm, :),y(mm, :),z(mm, :),nx(mm,:),ny(mm,:)
,nz(mm, :),bx(mm, :),by(mm, :),bz(mm, :));

[xO,yO, zO, nxO, nyO, nzO, bxO, byO, bzOJ = xaxon (xO,yO, zO, nxO, nyO, nzO, bxO, byO, bzO, angl, ang2,- ang3);

x(mm,: )=xO;

y(mm, :)=yO;
- z(mm, :)=zO;

nx(mm, :)=nxO;

ny(mm, :)=nyO;

nz(mm, :)=nzO;- bx(mm, :)=bxO;

by(mm, :)=byO;
bz (mm, : ) =bzO ;

- end;

for i=l:nbr+l,

xx(:, (nu-l)*(nbr+l)+i)=x(:,i);
-- yy(:, (nu-l)*(nbr+l)+i)=y(:,i);

zz ( :, (nu-l) * (nbr+l) +i) =z ( :, i) ;

nxx(:, (nu-l)*(nbr+l)+i)=nx(:,i);
nyy(:, (nu-l)*(nbr+l)+i)=ny(:,i);

~ nzz(:,(nu-l)*(nbr+l)+i)=nz(:,i);

bxx(:, (nu-l)*(nbr+l)+i)=bx(:,i);
byy ( :, (nu-l) * (nbr+l) +i) =by ( :, i) ;

- bzz(:, (nu-l)*(nbr+l)+i)=bz(:,i);

end;
end;- return

end

function [xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzOJ=xaxoncv(xxO,yyO,zzO,nxxO,nyyO,nzzO- ,bxxO,byyO,bzzO,angl,ang2,ang3,nbra)

for nu=l:nbra,
- [xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzOJ=xextractcv(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO

, nu);

[xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzOJ= xaxon(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,angl,ang2,
ang3);- xxO(nu, :)=xO;

yyO(nu, :)=yO;

zzO(nu, :)=zO;- nxxO(nu, :)=nxO;
nyyO(nu, :)=nyO;
nzzO(nu, :)=nzO;
bxxO(nu, :)=bxO;

1 - byyO(nu, :)=byO;

bzzO(nu, :)=bzO;
end;

- return

---"
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%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% -
% dessin %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

--.

function sol= xappartient{i,st,lg)
cct=Oj
if 19==Occt=Oj -
else

for j=1:1g,
if i==st{j) --.

cct=l;
end

end;
end ...

end;
sol=cct; i

return
end l !

~-.';Ifunction [lg,st]= xinter{xO,yO,zO) ,

--.

global nbr nbrconf nbrdt t para circul debit

" .. --.

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% of

% recherche d'intersection %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

,,: -,
19=O; . ; i

for i=l:nbr,
vk=xpermut{i,nbr)j
disref={yO{vk{2))-yO{i)) .A2+{zO{vk{2))-zO{i)) .A2; -

disref=sqrt{disref)/2;

for j=4:nbr-2, -
dis=(yO{vk(j) )-yO(i) .A2+(zO{vk{j) )-zO{i) .A2;
dis=sqrt (dis) ; :',

if dis<disref
-

19=1g+1; -
if xO{i) < xO{vk{j))

st{lg)=i;
else -

st{lg)=vk{j);
end

end "c..~ ':;0:';.

end;

end; "

return
end

--,

function [longint,int]= xinterann{xxO,yyO,zzO,nbra) , ~
;Q~

global nbr nbrconf nbrdt t para circul debit :,:, in:;,:;

for i=l :nbra, ~}¥:-;'~~;~:'" !"!

10ngint (i) =0; :c::;,-:
I end; ,~~i~ ~~l~r-=--
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for i=l:nbra,

- xO=xxO(i, :)i

yO=yyO(i,:) i .
zO=zzO(i, :)i

- for j=l:nbra,
if -(j==i) \}.

I~p
- xOl=xxO(j, :)i "'Vi

yOl=yyO(j,:) i

zOl=zzO(j, :)i
f k - l ' b . ,:I.. c::;~- or - .n r, ..., dJ ,'-c:';~'

vk=xperrnut(k,nbr)i
disref=(yO(vk(2))-yO(k)) .A2+(zO(vk(2»-zO(k») .A2; ~~
disref=sqrt(disref)/0.8; ~.- for kk=l:nbr, 'io

dis=(yOl(kk)-yO(k» .A2+(zOl(kk)-zO(k)) .A2;
dis=sqrt(dis);
if dis<disref & xO(k)<xOl(kk) ~~~1-

longint(i)=l+longint(i);- int(i,longint(i)=k;
end

end;
end;-

end
end;

- if longint(i)==O
int (i, 1) =0;

end
end;- return
end . "

- function sol= xpermut(i,n)

for j=l:n,-
ll=j+i-1;
if 11>n

ll=ll-ni- end

sol(j)=ll;
end;

return
end

- function [xOc,yOc,zOc]= xcercle(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,ep,la,jk,jkk)

xOc=xO(jk)+ep*cos(la)*nxO(jkk)+ep*sin(la)*bxO(jkk);
zOc=zO(jk)+ep*cos(la)*nzO(jkk)+ep*sin(la)*bzO(jkk);
yOc=yO(jk)+ep*cos(la)*nyO(jkk)+ep*sin(la)*byO(jkk);

return
end

function xgraphel(xO,yO,zO)
global nbr nbrconf nbrdt t para circul debit
line(yO,zO)- return
end

- function xgraphe(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,ep,version,lgl,stl)

! global nbr nbrconf nbrdt t para circul debit . .0::' ..

- ~~ ~, ~.;.;;c;

-'...,,~--. ",'.:"
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[lg,st]= xinter(xO,yO,ZO)i ,...,

if -(lgl==O)

for h=1:1gl, -

st (lg+h) =st1 (h) i

endi
19=1g+lgliend -

m=8i -
for jk=l:nbr,

%pause(O.3)
for j 1=1 :m+1,la=(jl-1)*2*pi/mi -

[xOc (j1) ,yOc (j 1), zOc (jl)] = xceL-cle (xO,yO, zO, nxO, n~O, nzO, bxO, byO, bzO, ep, la, jk, jk) i

-
endi !\ddmax=Oi -

for it=l:m, -

for itt=it+1:m,
dd=(yOc(itt)-yOc(it)) .A2+(zOc(itt)-zOc(it)) .A2i

dd=sqrt(dd)iif dd>=ddmax -

ddmax=ddi
stt(l)=iti
stt(2)=itti -

end
endi

endi if stt(1»stt(2) -
1h=stt(2)i
stt(2)=stt(1)i
stt(l)=lhiend': ; ,; -',

!

vg=xpermut(stt(l),m)i
~

JifxOc(vg(2)) >xOc(vg(m)) ;

no=stt(2)-stt(1)+li ;
~

else

vg=xpermut(stt(2),m)i
no=stt(2)-stt(1)+li -

no=m-no+2i

end -
res=xappartient(jk,st,lg)i

% res=Oi
if res==O

for iv=l:no-l,

yyy(l)=yOc(vg(iv))izzz(l)=zOc(vg(iv))i :

yyy(2)=yOc(vg(iv+1))i
zzz(2)=zOc(vg(iv+1)) i

line(yyy,zzz)
endi

if version==l I version==3 ~~

kt=noi
else

I kt=2 i ,?,. :-I

, j
- - "'~
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end- for j=l:kt,

if version==l I version==3
la= (vg (j) -1) *2*pi/m;- else

la= (stt (j) -1) *2*pi/m;
end-

- [xOl(jk),yOl(jk),zOl(jk)]= xcercle(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,ep,la,jk,jk);
if version==l I version==2

[xOl(jk+l),yOl(jk+l),zOl(jk+l)]= xcercle(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,ep,la,jk+l,
j k+ 1) ;-

else
[xOl(jk+l),yOl(jk+l),zOl(jk+l)]= xcercle(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,ep,la,

- jk+l,jk);
end

--

yyy(l)=yOl(jk);
zzz(l)=zOl(jk) ;

yyy(2)=yOl(jk+l);
zzz(2)=zOl(jk+l);

line(yyy,zzz)
~~end, " ":.5, -,~"-

end; .-
end; ~@cr

return f~',"7!.~
, end

r;C'i:j?"'1,,,,~

~ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% multivues % :!dt:i li!ct':51,=,, '

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% (

~pt;:~ i~'1"tMi~l~- :,- function sol= xlong(xO,yO,zO) , ,
1.W[iit~~,.{

global nbr nbrconf nbrdt t para circul debit -r~$,~~!
y"j,... ,
$""- '"''C \,- ~$~..

disref=O; *'~.

for i=l:nbr,
I--

vk=xpermut(i,nbr);
for j=2:nbr,
dis= (xO (vk (j) ) -xO (i) ) . A2+ (yO (vk (j) ) -yO (i) ) . A2+ (zO (vk (j) ) -zO (i) ) . A2;

I-- dis=sqrt(dis);

if dis>disref- disref=dis;
end;

end;
sol=disref;- return
end

function sol=x!ongl(xO,yO,zO)- xmin=min(min(xO));

xmax=max(max(xO));
ymin=min(min(yO));

~ ymax=max(max(yO));~",.; "",.;.../",.;.../~n\\. ..

- -



zrnax=rnax(rnax(zO))i
dx=xmax-xmini
dy=yrnax-yrnini -
dz=zrnax-zrnini
sol=dxA2+dyA2+dzA2i
sol=sqrt(sol)i
return -.,

end

function 501= xmoy(x,n)
-.,

SOl=Oi
for i=l:n,
sol=sol+x(i)i
end; ~

i
sol=sol/ni ~,
return :~
end

-,
function 501= xcentre(x,y,z,n)
501(1)= xmoy(x,n)i I

501(2)= xmoy(y,n)i -
501(3)= xmoy(z,n)i
return
end

~

function [x,y,z]= xcentrage(x,y,z,centre)
x=x-centre(l)i
y=y-centre(2)i ~

z=z-centre(3)i :

return
end

-.,

function xcarre(yO,zO,lc) I

y=[-lc/2+yO,lc/2+yO,lc/2+yO,-lc/2+yO,-lc/2+yO]i
z=[-lc/2+z0,-lc/2+z0,lc/2+z0,lc/2+z0,-lc/2+z0]iline(y,z)i -
return
end

function xmultivuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,
bxx,byy,bzz,angl,ang2,ang3,version,nurn,nbra)

global nbr nbrconf nbrdt t para circul debit ~

lnurn=length(nurn)i

1=xlong1(xxO,yyO,ZZO)i '

lc=2*li
clg
if -(lnurn==l) -
v=[-lc/2,lc/2+4*lc,-lc/2,ceil(lnurn/4)*lc-lc/2]i
else

if nurn(l}==O
v=[-lc/2,lc/2,-lc/2,lc/2]i ~

end
if -(nurn(l}==O)

v=[lc/2,3*lc/2,-lc/2,lc/2]i -.,
end

end
axis (v)

ep=0.1*1/2i

gk=Oi -
if nurn(l}==O

gk=li
[xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO]=xaxoncv(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO, ~

byyO,bzzO,ang1,ang2,ang3,nbra}i
[longint,int]= xinterann(xxO,yyO,zzO,nbra); ~

for nu=l :nbra, :::,:';t\~! ..":;' -
c;:~,.,~1..~"';':"'..~.

~~ ,"'-~ --- --L--
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-- [xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO]=xextractcv(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,
bzzO,nu);

g= xcentre(xO,yO,zO,nbr);
- gg(nu, :)=g;

end;
centre=xcentre(gg(:,1),gg(:,2),gg(:,3),nbra) ;

- for nu=l:nbra,
19l=longint(nu);
clear stl
if -(lgl==O)- st1=int(nu, :);

else
st1=0;

- end
[xO,yO, zO,nxO,nyO,nzO,bxO,byO,bzO]=xextractcv(xxO,yyO, zz O,nxxO,nyyO,nzzO,bxxO,byyO,

bzzO,nu);

[xO,yO,zO]= xcentrage(xO,yO,zO,centre);- if version==5

xgraphel(xO,yO,zO)
else

~ xgraphe(xO,yO, zO,nxO,nyO,nzO,bxO,byO,bzO,ep,version, 19 l,stl)
end
end;
end

, if -(lnum==l & gk==l)

[xx,yy, zz,nxx,nyy,nzz,bxx,byy, bzz] =xaxonc(xx,yy, zz,nxx,nyy,nzz, bxx,byy,bzz,angl,ang2,
~ ang3,nbra);
!

5=0;
~ 55=0;

for kk=l+gk:lnum,
mrn=num(kk);
for h=l:nbra,

.-- for hh=l:nbr+l,
xxO(h,hh)=xx(mrn, (h-l)*(nbr+l)+hh);
yyO(h,hh)=yy(mrn, (h-l)*(nbr+l)+hh);
zzO(h,hh)=zz(mrn, (h-l)*(nbr+l)+hh);

,- nxxO (h,hh) =nxx(mrn, (h-1)*(nbr+1)+hh);
nyyO(h,hh)=nyy(mrn, (h-1)*(nbr+l)+hh);
nzzO(h,hh)=nzz(mrn, (h-l)*(nbr+l)+hh);

~ bxxO (h,hh) =bxx(mrn, (h-l)*(nbr+l)+hh);
byyO (h,hh) =byy(mrn, (h-l)*(nbr+l)+hh);
bzzO(h,hh)=bzz(mrn, (h-l)*(nbr+1)+hh);
end;

r- end;
I clear longint

clear int
[longint,int]= xinterann(xxO,yyO,zzO,nbra);

..-

5=5+1;

, for nu=l:nbra,

[x,y,z,nx,ny,nz,bx,by,bz]=xextl-actc(xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,nu);
[xO, yO, zO, nxO, nyO, nzO, bxO, byO, bzO] =xaf fecte (x (mrn, : ) ,y (mrn, : ) , z (mrn, : ) , nx (mrn, : ) ,

~ ny(mm,:),nz(mm,:),bx(mrn,:),by(mrn,:),bz(mrn,:));

g= xcentre(xO,yO,zO,nbr);
gg (nu, : ) =g;

~ end;
centre=xcentre (gg ( :,1) ,gg ( :,2) ,gg ( :,3) ,nbra) ;

for nu=l:nbra,
- 19l=longint(nu);

clear stl
if -(lgl==O)

~ st1=int(nu,:);
else

--
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end
-.

[x,y,z,nx,ny,nz,bx,by,bzJ=xextractc(xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,nu);
[xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzOJ =xaffecte(x(rom, :),y(rom, :),z(rom, :),nx(rom, :),

ny (rom, : ) , nz (rom, : ) , bx (rom, : ) , by (rom, : ) , bz (rom, : ) ) ;
[xO,yO,zOJ= xcentrage(xO,yO,zO,centre); ~

yO=yO+s*lc; I
zO=zO+ss*lc;

xcarre(s*lc,ss*lc,lc)if version==S ~

xgraphel(xO,yO,zO)
else

xgraphe(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,ep,version,lgl,stl) ~i
end r

end; :"- .-

..,I '

if s==4 i

s=O; -ss=ss+l;
end

end; -
end

return
end

...,
function xmultivuesto(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz, j

bxx,byy,bzz,version,num,nbra)

angl=-pi/2; ~

ang2=-pi/4;
ang3=3S.2/180*pi;
xmultivuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,angl,ang2,ang3,version,num,nbra); -
return
end

...,
I

function xmultivuestoe(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,
bxx, byy, bzz,vel-sion, num, nbra)

angl=-pi/2; I
I

ang2=0; I
ang3=3S.2/180*pi;
xmultivuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy, ~

bzz,angl,ang2,ang3,version,num,nbra); i
return

" end
~

function xmultivuestom(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,
nzz,bxx,byy,bzz,version,num,nbra) --.

angl=-pi/2i
ang2=-pi/6;
ang3=lS/180*pi; ~
xmultivuest(xxO,yyO,zzO,nxxO,n)~O,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx, nyy,nzz,bxx, byy,

bzz,angl,ang2,ang3,version,num,nbra);
return
end -,

I
I

:'"l
I

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% .r

% Vtles %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% -,

I
,

",: c' c Co :..
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-- function [ymin,ymax,zrnin,zrnax]=xfenetre(xi,yi,zi,x,y,z)

ymin=rnin( [rnin(y) ,rnin(yi)]);

ymax=max([rnax(y),max(yi)]);
zrnin=rnin( [rnin(z) ,rnin(zi)]);

- zrnax=rnax([rnax(z),rnax(zi)]);

return
end

--

function [longinti,inti]= ,xinteranni(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy
- zz,nbra,num)

global nbr nbrconf nbrdt t para circul debit
- lnurn=length(nurn);

nb=nbra*lnurn;
i

- gk=O;
if nurn(l)==O

gk=l;
for i=l:nbra,- vxxO(i, :)=xxO(i, :);

vyyO(i, :)=yyO(i, :);

vzzO(i, :)=zzO(i,:);
- end;

end

if -(lnum==l & gk==l)
- for i=gk+1:lnurn,

rnrn=nurn(i);
for j=1:nbr+1,
for k=l:nbra,

;: vxxO«i-1)*nbra+k,j)=xx(rnrn, (k-1)*nbra+j)i
vyyO«i-1)*nbra+k,j)=yy(rnrn, (k-1)*nbra+j)i
vzzO«i-1)*nbra+k,j)=zz(rnrn, (k-1)*nbra+j)i
end "~ ' 1J \j '$C'end" '

, ,
, ; end

r-'

[longint,int]= xinterann(vxxO,vyyO,vzzO,nb)i

I - for i=l:lnurn,

I for j=l:nbra,
longinti (i, j) =longint (i-I) *nbra+j) i ~":""Y;;":"":"""Y.".'

r-1, inti«i-I)*nbra+j, :)=int«i-I)*nbra+j, :)i ~:;.
end: ; .., fC;;::- ,q . ,.

end, ," ,"_! '0. ~
" ~ ;," '~~z ,,'« ", "
I" -""cO" ,",c. .. ..
I ' :

return
r-1 end

~ function xvuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,
byy,bzz,angl,ang2,ang3,version,nurn,nbra,lab)

global nbr nbrconf nbrdt t para circul debit

r- %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
I % vuesaxono de 1" ellipse en y-z %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

-
lnurn=length(nurn)i

l=xlongl(xxO,yyO,ZZO)i
r- ep=O.I*l/4i

-, -
-



~ --
~ I

[XXO,yyO,zzO,nXXO,nyyO,nzzO,bXXO,byyO,bzzOJ=XaxonCV(XXO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,
byyO,bzzO,dngl,dng2,ang3,nbra)i

[XX,yy,zz,nXX,nyy,nzz,bXX,byy,bZZJ=XaxonC(XX,yy,zz,nXX,nyy,nzz,bxx,byy,bzz,angl,ang2,ang3,nbra)i -,
t I

~
!

i

[ymin,ymax,zmin,zmaxJ=xfenetre(xxO,yyO,zzO,XX,yy,ZZ)i

dy=ymax-ymini
dz=zmax-zmini --.

v=[ymin-O.l*dy,ymax+O.l*dy,zmin-O.l*dz,zmax+O.l*dz] i

axis (v)
if lab==l -;

i

[longinti,inti]= xinteranni(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,XX,yy,zz,nbra,num)i -

endgk=Oi -

if num(l)==O
gk=li -
if lab==l :

longint=longinti(l, :}i
for i=l:nbra,int(i,:}=inti(i,:)i ~
endi i

end ..

for nu=l :nbra, .' ; (;: cn
if lab ==1 i;.: '. :::~~

19l=longint (nu) i ,'-." - -,

, ~;.' I

clear stl
. "

J.f -(lgl==O);
stl=int (nu, : ) i

else -

stl=li
endelse --.
19l=O i ;
stl;;'Oi '

end
!

[xO,yO,zO,nxO,nyO,nzO,bXO,byO,bzOJ=xextractcv(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,nu)iif version==S -

xgraphel(xO,yO,zO}
elsexgraphe(XO,yO,zo,nxO,nyo,nzO,bxO,byO,bzO,ep,version,lgl,stl) -,

end '
end . ,F1, /-c,.,

end ~

if -(lnum==l & gk==l) ~for m=l+gk:lnum, " --

..\':';;;;~:,::'{'~,:;, ':",c.-: ;~" ;1, C,' ,.-,

nun - num(m) . ::.;;-;1;~ij," ~;r', I- , ", ,
if lab==l ' r;f
clear longint ::;-c

clear int ~f.r;t' :t
, ..

:;

longint=longinti(m, :)i -

for i=l:nbra l
int (i, :) =inti (i+nbra* (m-l), :) i :1f:endi -

end r-1
..- '.. t

-;,.;



~ -
-,

for nu=l:nbra,-
if lab==l

19l=longint(nu);
- clear stl

if -(lgl==O) i

stl=int (nu, :) ;

else
- stl=l;

end
else
19l=O;- stl=O;

end

-
[x,y,z,nx,ny,nz,bx,by,bz]=xextractc(xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,nu);

[xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO] =xaffecte(x(mm, :),y(mm, :),z(mm, :),nx(mm, :),
ny(mm, :),nz(mm, :),bx(mm, :),by(mm, :),bz(mm, :));

- if version==5

xgraphel(xO,yO,zO)
else- xgraphe(xO,yO,zO,nxO,nyO,nzO,bxO,byO,bzO,ep,version,lg1,stl)

end
end;

- end;
end

function vuesto(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,- byy,bzz,version,nurn,nbra,lab)

angl=-pi/2;
ang2=-pi/4; 1',
ang3=35.2/180*pi;:Y

I

xvuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,angl
,ang2,ang3,version,nurn,nbra,lab)

- return
end

function vuestoe(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,- byy,bzz,version,nurn,nbra,lab)

angl=-pi/2;
- ang2=O;

ang3=35.2/180*pi;
xvuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,angl,

ang2,ang3,version,nurn,nbra,lab)- return

end

function vuestorn(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,
.--
: byy,bzz,version,nurn,nbra,lab)I

angl=-pi/2;
r- ang2=-pi/6;

ang3=15/180*pi;
xvuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,

angl,ang2,ang3,version,nurn,nbra,lab)-! return
. end

r,
% %
% programme rnatlab principal: xpdessin.rn %

~ % %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% introduction %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%,...,

! I -
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% le programme principal suivant utilise les procedures precedantes
% et permet de realiser facliement la sortie graphique d'une simulation% Il est propose une representation des differentes comnfigurations --

% soit sous la forme d'une "multivue" soit sous celle d'une "vue" ;

% avec ,dans l'une ou l'autre des representations, la possibilite de
11 % choisir la direction d'observation.Faite votre choix et recopier sur -

1 % la fenetre matlab la partie correspondante a votre choix.

~~

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% ~

% preliminaires % I

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
pass ;

% pour interpreter le fichier pass.m ~.J
% pour que pass.m soit non vide il taut avoir successivement ; ~
% execute initial.e puis pmultianneaux.e I

% ou load ggellipse par exemple si on a deja fait pass et save ggellipse -; I

global nbr nbrconf nbrdt t para circul debit

-
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% multivuesaxono %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%~

num=[O:l:nbrconf];
xmultivuestoe(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,

bzz,4,num,nbra) I
kk=axis' ', , t

text(kk(2)+(kk(2)-kk(1) )/lOO,kk(3) ,'y-z')

ylabel('x')

dt=t*floor(nbrdt/nbrconf) ~
title('multivues de 1" ellipse: a=2 b=l.S dt=S8e-2')
xsoustitle('circul=S para=O,3 mO=O t20=l') -

,

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% :

% multivues en yz %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% -

num=[O:l:nbrconf];
xmultivuest(xxO,yyO,zzO,nxxO,n~~O,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy, -,

bzz,O,O,O,S,num,nbra) :

kk=axis; ... j"

text(kk(2)+(kk(2)-kk(1»/lOO,kk(3),'y') -c;

ylabel('z') -;

I

dt=t*floor(nbrdt/nbrconf)
title('multivues de 1" ellipse: a=2 b=l.S dt=S8e-2')xsoustitle('circul=S para=O,3 mO=O t20=l') -

!

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% multivues en yx % -.,
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% i

,

num=[O:l:nbrconf];

xmultivuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx.yy,zz,nxx,nyy,nzz,bxx,byy, -,

bzz,-pi/2,O,O,S,num,nbra) ikk=axis; -
text(kk(2)+(kk(2)-kk(1))/lOO,kk(3),'y')
ylabel('x') i

!

dt=t*floor(nbrdt/nbrconf)

title('multivues de 1" ellipse: a=2 b=l.S dt=S8e-2') lxsoustitle('circul=S para=O,3 mO=O t20=l')
.-1

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% multivues en xz %

l%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% '-'

num=[O:l:nbrconf];. ..-,

xmult~vuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy, i
-



~- - -~- ~
--.

bzz,0,pi/2,0,S,num,nbra)

-. .
kk=axJ.si
text (kk (2) + (kk (2) -kk( 1) ) 1100, kk (3) , 'x' )
ylabel('z')

-.
dt=t*floor(nbrdt/nbrconf)
title('vue de 1" ellipse: a=2 b=1.S dt=S8e-2')
xsoustitle('circu1=S para=0,3 mO=O t20=1')

-=

~: %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% vuesaxono %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%-
num=[6, 12, 16] i

~ xvuestom(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,4,

num,nbra,O), kk=axisi

text (kk(2) + (kk(2) -kk(l» 1100, kk(3), 'y-z')
~ ylabel('x')

dt=t*floor(nbrdt/nbrconf)
--. title('multivues de 1" ellipse: a=2 b=l.S dt=58e-2')

xsoustitle('circul=5 para=0,3 mO=O t20=1')

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
-, % vues en yz %

~ I %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%- num=[O:1:nbrconf]i

~ xvuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,

O,0,O,5,num,nbra,O)
kk=axisi

-- text(kk(2)+(kk(2)-kk(1))/100,kk(3), 'y')
II ylabel ( , z' )

dt=t*floor(nbrdt/nbrconf)
~ title('vue de 1" ellipse: a=2 b=1.5 dt=O.58')

'L-\ xsoustitle('circul=S para=O,3 mO=O t20=1')

~ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% vues en yx %

- %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

num=[O:l:nbrconf]i
-- "--/

xvuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,- -pi/2,O,O,S,num,nbra,O)
kk=axisi~ text(kk(2)+(kk(2)-kk(1»/lOO,kk(3),'y')

! '- \ ylabel ( 'x' )

~ dt=t*floor(nbrdt/nbrconf)
i title('vue de 1" ellipse: a=2 b=l.S dt=58e-2')
~ xsoustitle('circul=5 para=O,3 mO=O t20=1')

~ %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% vues en xz %
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

~, num=[O:1:nbrconf] i
.

: xvuest(xxO,yyO,zzO,nxxO,nyyO,nzzO,bxxO,byyO,bzzO,xx,yy,zz,nxx,nyy,nzz,bxx,byy,bzz,
0,pi/2,O,S,num,nbra,O)- kk=axisi

text(kk(2)+(kk(2)-kk(1) )/100,kk(3), 'x')
-- ylabel('z')

~fl dt=t*floor(nbrdt/nbrconf)
c;. I title('vue de 1" ellipse: a=2 b=1.5 dt=58e-2')
.;~ xsoustitle('circul=S para=O,3 mO=O t20=1')
c'

_Wl
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% % : I
% fin du fichier xpdessins % ~'
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