= AT

c B RS 4 R 0F ELEMENT 16605 8 (AR
c e *in Elfl[‘J”’Fﬁ’E}l}’p“% EXI Tl

c frﬂfj’ node_element.dat » xyz.dat fiFgsl= 3dwavemaker [ &+
C

C 1. SURFACE.F

C 2. PADDLE .F

C SNRIGHT 9" F

C & LEFT &Z=E

C 5.BEACH F

C 6. BOTTOM .F(OR TERRIAN.F)

C 7.NODE F

c 8. xyz =

! parameter(nil=41,nj1=21,ni2=2,nj2=21,ni3=2 ,nj3=21,

! / ni4=2 ,nj4=21,ni5=2,nj5=21,ni6=21,nj6=11,b6=1)

I parameter(nill=nil-1,nj11=nj1-1,ni21=ni2-1,nj21=nj2-1,ni31=ni3-1,
! / nj31=nj3-1,ni41=ni4-1,nj41=nj4-1,ni51=ni5-1,nj51=nj5-1,
! / ni61=ni6-1,nj61=nj6-1)

I parameter(ntl=nil*nj1,nt2=ni2*nj2,nt3=ni3*nj3,

! / nt4=ni4*nj4,nt5=ni5*nj5,nt6=ni6*n;j6)

I parameter(nt=nt1+nt2+nt3+ntd+nt5+nt6,nt26=nt-nt1)
C::::::::::::::::::::=_._____::___::::___::____:=

subroutine hg(hh,gg,X,y,z,ni11,nj11,ni21,nj21,ni31,nj31,ni41,nj41,
/ ni51,nj51,ni61,nj61,nt,nt0,isign_h,isign_g,
/ istart,iend,jstart,jend)
real x(nt),y(nt),z(nt),XX(4),YY (4),ZZ(4)

real hh(nt0,nt0),gg(nt0,nt0)

real xg(4),yg(4),z9(4),p(2),e(2),h(4),9(4)



ffl E'J%’Tﬁf i unit=200

OPEN(UNIT=1,FILE="1.apt',FORM="UNFORMATTED' status="UNKNOWN')

OPEN(UNIT=2,FILE="2.apt',FORM="UNFORMATTED' status="UNKNOWN')

OPEN(UNIT=3,FILE="3.apt',FORM="UNFORMATTED',status="UNKNOWN')

OPEN(UNIT=4,FILE="4.apt',FORM="UNFORMATTED' status="UNKNOWN")

OPEN(UNIT=5,FILE="5.apt', FORM="UNFORMATTED' status="UNKNOWN')

OPEN(UNIT=6,FILE="6.apt',FORM="UNFORMATTED' status="UNKNOWN')

OPEN(UNIT=7,FILE="7.apt',FORM="UNFORMATTED',status="UNKNOWN')

OPEN(UNIT=8,FILE="8.apt',FORM="UNFORMATTED' status="UNKNOWN')

OPEN(UNIT=9,FILE="9.apt',FORM="UNFORMATTED' status="UNKNOWN')

OPEN(UNIT=10,FILE="10.apt',FORM="UNFORMATTED' status='"UNKNOWN)
OPEN(UNIT=11,FILE='11.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=12,FILE="12.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=13,FILE="13.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=14,FILE="14.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=15,FILE="15.apt',FORM="UNFORMATTED'status='"UNKNOWN")
OPEN(UNIT=16,FILE="16.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=17,FILE="17.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=18,FILE="18.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=19,FILE="19.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=20,FILE="20.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=21,FILE="21.apt,FORM="UNFORMATTED' status="UNKNOWN)
OPEN(UNIT=22,FILE="22.apt,FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=23,FILE="23.apt',FORM="UNFORMATTED' status='UNKNOWN")
OPEN(UNIT=24,FILE="24.apt",FORM="UNFORMATTED' status="UNKNOWN)
OPEN(UNIT=25,FILE='25.apt',FORM="UNFORMATTED'status="UNKNOWN")
OPEN(UNIT=26,FILE="26.apt',FORM='UNFORMATTED' status='UNKNOWN")
OPEN(UNIT=27,FILE="27.apt',FORM="UNFORMATTED' status='UNKNOWN")
OPEN(UNIT=28,FILE="28.apt',FORM="UNFORMATTED',status="UNKNOWN")
OPEN(UNIT=29,FILE="29.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=30,FILE='30.apt',FORM="UNFORMATTED' status="UNKNOWN")
OPEN(UNIT=31,FILE="31.apt',FORM="UNFORMATTED' status="UNKNOWN)
OPEN(UNIT=32,FILE="32.apt',FORM="UNFORMATTED'status="UNKNOWN")

nil=nill+1



njl=nj11+1
ni2=ni2l+1
nj2=nj21+1
ni3=ni31+1
nj3=nj31+1
ni4=ni4l+1
njd=nj4l+1
ni5=ni51+1
nj5=nj51+1
ni6=nic1+1
nj6=nj61+1

ntl=nil*njl
nt2=ni2*nj2
nt3=ni3*nj3
nt4=ni4*nj4
nt5=ni5*nj5
nt6=ni6*nj6

nt26=nt-ntl

nnl=nt1/6

nn2=nnl

nn3=nnl

nn4=nnl

nn5=nnl
nn6=ntl-nn1*5

nn7=nt2+nt3+nt4+nt5

nn8=nt6

pai=3.1415927

rewind 7
rewind 8

do ii=istart,iend
if(ii.eq.l) is=1
if(ii.eq.1) ie=nnl



if(ii.eq.2) is=nnl1+1
if(ii.eq.2) ie=nnl+nn2
if(ii.eq.3) is=nn1+nn2+1
if(ii.eq.3) ie=nn1l+nn2+nn3
if(ii.eq.4) is=nn1+nn2+nn3+1
if(ii.eq.4) ie=nnl+nn2+nn3+nn4
if(i.eq.5) is=nnl+nn2+nn3+nn4+1
if(ii.eq.5) ie=nnl+nn2+nn3+nn4+nn5
if(ii.eq.6) is=nn1+nn2+nn3+nn4+nn5+1
if(ii.eq.6) ie=nnl+nn2+nn3+nn4+nn5+nn6
if(it.eq.7) is=nn1+nn2+nn3+nn4+nn5+nn6+1
if(il.eq.7) ie=nnl+nn2+nn3+nn4+nn5+nn6+nn7
if(i.eq.8) is=nn1+nn2+nn3+nn4+nn5+nn6+nn7+1
if(it.eq.8) ie=nt

do jj=jstart,jend
if(jj.eq.1) js=1
if(jj.eq.1) je=nnl
if(jj.eq.2) js=nnl+1
if(jj.eq.2) je=nnl+nn2
if(jj.eq.3) js=nn1+nn2+1
if(jj.eq.3) je=nnl+nn2+nn3
if(jj.eq.4) js=nnl+nn2+nn3+1
if(jj.eq.4) je=nnl+nn2+nn3+nn4
if(jj.eq.5) js=nnl+nn2+nn3+nn4+1
if(jj.eq.5) je=nnl+nn2+nn3+nn4+nn5
if(jj.eq.6) js=nnl+nn2+nn3+nn4+nn5+1
if(jj.eq.6) je=nnl+nn2+nn3+nn4+nn5+nn6
if(jj.eq.7) js=nnl+nn2+nn3+nn4+nn5+nn6+1
if(jj.eq.7) je=nnl+nn2+nn3+nn4+nn5+nn6+nn7
if(jj.q.8) js=nnl+nn2+nn3+nn4+nn5+nn6+nn7+1
if(jj.eq.8) je=nt

do i=is,ie

if(ii.eq.1) ix=i

if(ii.eq.2) ix=i-nnl
if(ii.eq.3) ix=i-(nn1+nn2)



if(ii.eq.4) ix=i-(nn1+nn2+nn3)

if(ii.eq.5) ix=i-(nn1+nn2+nn3+nn4)

if(ii.eq.6) ix=i-(nn1+nn2+nn3+nn4+nn5)

if(ii.eq.7) ix=i-(nn1+nn2+nn3+nn4+nn5+nn6)
if(ii.eq.8) ix=i-(nn1+nn2+nn3+nn4+nn5+nn6+nn7)

open(unit=200,file="node_element.dat’)
do j=js je
if(jj.eq.1) jx=j
if(jj.eq.2) jx=j-nnl
if(jj-eq.3) jx=j-(nn1+nn2)
if(jj.eq.4) jx=j-(nn1+nn2+nn3)
if(jj.q.5) jx=j-(nn1+nn2+nn3+nn4)
if(jj.eq.6) jx=j-(nn1+nn2+nn3+nn4+nn5)
if(jj.eq.7) jx=j-(nn1+nn2+nn3+nn4+nn5+nn6)
if(jj.eq.8) jx=j-(nn1+nn2+nn3+nn4+nn5+nn6é+nn7)
do k=1,4
read(200,201) nojk,ki,Kj

if(nojk.eq.0) then

h(k)=0
g(k)=0

end if

if(nojk.ne.0) then

if(i.eq.j) then

h(k)=0

if(nojk.eq.1) then
nstart=0



call xx_x_1(xx,yy,zz,X,y,z,nt,nj11 ki kj,nstart)
call xyz_gauss(xg,yg,29,XX,yY,22)

call rsxyz(k,xx,yy,zz,9s)

end if

if(nojk.eq.2) then

nstart=nt1
call xx>x_23(xx,yy,zz,x,y,z,nt,nj21 ki ,kj,nstart)
call- xyz_gauss(xg,yg,zg,Xx,yy,2z)

call rsxyz(k,xx,yy,2z,9s)

end if

if(nojk.eq.3) then

nstart=ntl+nt2
call xx_x_23(xx,yy,zz,x,y,z,nt,nj31,ki,kj,nstart)
call xyz_gauss(xg,yd,2g,XX,yY,2z)

call rsxyz(k,xx,yy,z2z,gs)

end if

if(nojk.eq.4) then

nstart=nt1+nt2+nt3
call xx_x_45(xx,yy,zz,x,y,z,nt,nj41 ki, kj,nstart)
call xyz_gauss(xg,yd,2g,XxX,yY,22)

call rsxyz(k,xx,yy,zz,gs)

end if

if(nojk.eq.5) then

nstart=ntl+nt2+nt3+nt4
call xx_x_45(xx,yy,zz,x,y,z,nt,nj51 ki ,kj,nstart)
call xyz_gauss(xg,yd,2g9,XX,yY,22)

call rsxyz(k,xx,yy,2z,9s)

end if

if(nojk.eq.6) then

nstart=ntl+nt2+nt3+nt4+nt5
call xx_x_6(xx,yy,zz,X,y,z,nt,nj61,ki,kj,nstart)
call xyz_gauss(xg,yd,29,XX,yY,22)

call rsxyz(k,xx,yy,z2z,gs)



end if

call ggg(9.x,y.z,x9,y9,29,9s,nt,i k)

end if

if(i.ne.j) then

if(nojk.eq.1) then
nstart=0
call xx_x_1(xx,yy,zz,X,y,z,nt,nj11 ki kj,nstart)
CALL normal(XX,YY,ZZ,XN,YN,ZN,A)
call xyz_gauss(xg,yg,2g,Xx,yy,2z)
call h_g(h,g9,x9,y9,29.X,y,z,xn,yn,zn,a,nt,i,k)
end if

if(nojk.eq.2) then
nstart=nt1
call xx_x_23(xx,yy,zz,x,y,z,nt,nj21 ki ,kj,nstart)
CALL normal(XX,YY,ZZ,XN,YN,ZN,A)
call xyz_gauss(xg,yd,2g,XX,yY,22)
call h_g(h,9,x9,y9,29,X,y,z,xn,yn,zn,a,nt,i,k)
end if

if(nojk.eq.3) then
nstart=ntl+nt2
call xx_x_23(xx,yy.zz,x,y,z,nt,nj31,ki,kj,nstart)
CALL normal(XX,YY,ZZ,XN,YN,ZN,A)
call xyz_gauss(xg,yg,29,XX,yY,22)
call h_g(h,9,x9,y9,29,X,y,Z,Xxn,yn,zn,a,nt,i,k)
end if

if(nojk.eq:4) then
nstart=nt1+nt2+nt3
call xx_x_45(xx,yy,zz,x,y,z,nt,nj41 ki kj,nstart)
CALL normal(XX,YY,ZZ,XN,YN,ZN,A)
call xyz_gauss(xg,yd,29,XX,yY,22)
call h_g(h,9,x9,y9,29,X,y,Z,xn,yn,zn,a,nt,i,k)



end if

if(nojk.eq.5) then
nstart=ntl+nt2+nt3+nt4
call xx-x-45(xx,yy,zz,x,y,z,nt,nj51,ki,kj;nstart)
call xyz_gauss(xg,yd,29,XX,yY,22)
CALL normal(XX,YY,ZZ,XN,YN,ZN,A)
call'h_g(h,9,X0,y9,29,X,y,Z,xn,yn,zn,a,nt,i,k)
end if

if(nojk.eq.6) then
nstart=ntl+nt2+nt3+nt4+nt5

call xx_x_6(xx,yy,2z,X,y,z,nt,nj61,ki,kj,nstart)

call xyz_gauss(xg,yg,29,XX,yY,22)

CALL normal(XX,YY,ZZ,XN,YN,ZN,A)
call h_g(h,9,x9,y9,29,X,y,Z,xn,yn,zn,a,nt,i,k)
end if

end if

end if

end do

hh(ix;jx)=h(1)+h(2)+h(3)+h(4)
if(i.eq.j) hh(ixjx)=hh(ix,jx)+1
icheck=0
do ik=1,4
if(h(ik).eq.0) icheck=icheck+1
end do
if(icheck.eq.2) hh(ix,jx)=hh(ix;jx)*2
if(icheck.eq.3) hh(ix,jx)=hh(ix,jx)*4
99(ix:x)=9(1)+9(2)+9(3)+9(4)

end do

close(200)



end do
if(ii.eq.l) ix=nnl
if(ii.eq.2) ix=nn2
if(ii.eq.3) ix=nn3
if(ii.eq.4) ix=nn4
if(ii.eq.5) ix=nn5
if(i1.eq.6) iIX=nn6
if(ii.eq.7)ix=nn7
if(ii.eq.8) ix=nn8

if(jj.eq.1) jx=nnl
if(jj.eq.2) jx=nn2
if(jj.eq.3) jx=nn3
if(jj.eq.4) jx=nn4
if(jj.eq.5) jx=nn5
if(jj.eq.6) jx=nn6
if(jj.eq.7) jx=nn7
if(jj.eq.8) jx=nn8

if(isign_h.eq.1)then

if(il.eq.l.and.jj.eq.1) write(1) ((hh(i,j),j=1,nn1),i=1,nn1)
if(il.eg.1.and.jj.eq.2) write(1) ((hh(i,j),j=1,nn2),i=1,nn1)
if(ii.eq.2.and.jj.eq.1) write(1) ((hh(i,j),j=1,nn1),i=1,nn2)
if(ii.eq.2.and.jj.eq.2) write(1) ((hh(i,j),j=1,nn2),i=1,nn2)

if(it.eq.1.and.jj.eq.3) write(2) ((hh(i,j),j=1,nn3),i=1,nnl)
if(ii.eq.1.and.jj.eq.4) write(2) ((hh(i,j),j=1,nn4),i=1,nnl)
if(ii.eq.2.and.jj.eq.3) write(2) ((hh(i,j),j=1,nn3),i=1,nn2)
if(ii.eq.2.and.jj.eq.4) write(2) ((hh(i,j),j=1,nn4),i=1,nn2)

if(ii.eq.3.and.jj.eq.1) write(3) ((hh(i,j),j=1,nnl1),i=1,nn3)
if(ii.eq.3.and.jj.eq.2) write(3) ((hh(i,j),j=1,nn2),i=1,nn3)
if(ii.eq.4.and.jj.eq.1) write(3) ((hh(i,j),j=1,nnl1),i=1,nn4)
if(ii.eq.4.and.jj.eq.2) write(3) ((hh(i,j),j=1,nn2),i=1,nn4)

if(ii.eq.3.and.jj.eq.3) write(4) ((hh(i,j),j=1,nn3),i=1,nn3)
if(ii.eq.3.and.jj.eq.4) write(4) ((hh(i,j),j=1,nn4),i=1,nn3)



if(ii.eq.4.and.jj.eq.3) write(4) ((hh(i,j),j=1,nn3),i=1,nn4)
if(ii.eq.4.and.jj.eq.4) write(4) ((hh(i,j),j=1,nn4),i=1,nn4)

if(ii.eq.1.and.jj.eq.5) write(5) ((hh(i,j),j=1,nn5),i=1,nn1)
if(ii.eq.1.and.jj.eq.6) write(5) ((hh(i,j),j=1,nn6),i=1,nn1)
if(ii.eg.2.and.jj.eq.5) write(5) ((hh(i,j);j=1,nn5),i=1,nn2)
if(ii.eq.2.and.jj.eq.6) write(5) ((hh(i,j),j=1,nn6),i=1,nn2)

if(ii.eq.1.and.jj.eq.7) write(6) ((hh(i,j),j=1,nn7),i=1,nn1)
if(ii.eq.1.and.jj.eq.8) write(6) ((hh(i,j),j=1,nn8),i=1,nn1)
if(ii.eqg.2.and.jj.eq.7) write(6) ((hh(i,j),j=1,nn7),i=1,nn2)
if(il.eq.2.and.jj.eq.8) write(6) ((hh(i,j),j=1,nn8),i=1,nn2)

if(i1.eq.3.and.jj.eq.5) write(7) ((hh(i,j),j=1,nn5),i=1,nn3)
if(ii.eq.3.and.jj.eq.6) write(7) ((hh(i,j),j=1,nn6),i=1,nn3)
if(ii.eq.4.and.jj.eq.5) write(7) ((hh(i,j),j=1,nn5),i=1,nn4)
if(ii.eq.4.and.jj.eq.6) write(7) ((hh(i,j),j=1,nn6),i=1,nn4)

if(ii.eq.3.and.jj.eq.7) write(8) ((hh(i,j),j=1,nn7),i=1,nn3)
if(ii.eq.3.and.jj.eq.8) write(8) ((hh(i,j),j=1,nn8),i=1,nn3)
if(il.eq.4.and.jj.eq.7) write(8) ((hh(i,j),j=1,nn7),i=1,nn4)
if(il.eq.4.and.jj.eq.8) write(8) ((hh(i,j),j=1,nn8),i=1,nn4)

if(ii.eq.5.and.jj.eq.1) write(9) ((hh(i,j),j=1,nn1),i=1,nn5)
if(ii.eq.5.and.jj.eq.2) write(9) ((hh(i,j),j=1,nn2),i=1,nn5)
if(ii.eq.6.and.jj.eq.1) write(9) ((hh(i,j),j=1,nn1),i=1,nn6)
if(it.eq.6.and.jj.eq.2) write(9) ((hh(i,j),j=1,nn2),i=1,nn6)

if(ii.eq.5.and.jj.eq.3) write(10) ((hh(i,j),j=1,nn3),i=1,nn5)
if(ii.eq.5.and.jj.eq.4) write(10) ((hh(i,j),j=1,nn4),i=1,nn5)
if(ii.eq.6.and.jj.eq.3) write(10) ((hh(i,j),j=1,nn3),i=1,nn6)
if(ii.eq.6.and.jj.eq.4) write(10) ((hh(i,j),j=1,nn4),i=1,nn6)

if(ii.eq.7.and.jj.eq.1) write(11) ((hh(i,j),j=1,nnl1),i=1,nn7)
if(ii.eq.7.and.jj.eq.2) write(11) ((hh(i,j),j=1,nn2),i=1,nn7)
if(ii.eq.8.and.jj.eq.1) write(11) ((hh(i,j),j=1,nn1),i=1,nn8)
if(ii.eq.8.and.jj.eq.2) write(11) ((hh(i,j),j=1,nn2),i=1,nn8)



if(ii.eq.7.and.jj.eq.3) write(12) ((hh(i,j),j=1,nn3),i=1,nn7)
if(ii.eq.7.and.jj.eq.4) write(12) ((hh(i,j),j=1,nn4),i=1,nn7)
if(ii.eq.8.and.jj.eq.3) write(12) ((hh(i,j),j=1,nn3),i=1,nn8)
if(ii.eq.8.and.jj.eq.4) write(12) ((hh(i,j),j=1,nn4),i=1,nn8)

if(ii.eq.5.and.jj.eq.5) write(13) ((hh(i,j),j=1,nn5),i=1,nn5)
if(ii.eq.5.and.jj.eq.6) write(13) ((hh(i,j),j=1,nn6),i=1,nn5)
if(if.eq.6.and.jj.eq.5) write(13) ((hh(i,j),}=1,nn5),i=1,nn6)
if(ii.eq.6.and.jj.eq.6) write(13) ((hh(i,j),j=1,nn6),i=1,nn6)

if(ii.eq.5.and.jj.eq.7) write(14) ((hh(i,j),j=1,nn7),i=1,nn5)
if(i1.eq.5.and.jj.eq.8) write(14) ((hh(i,j),j=1,nn8),i=1,nn5)
if(ii.eq.6.and.jj.eq.7) write(14) ((hh(i,j),j=1,nn7),i=1,nn6)
if(i1.eq.6.and.jj.eq.8) write(14) ((hh(i,j),j=1,nn8),i=1,nn6)

if(ii.eq.7.and.jj.eq.5) write(15) ((hh(i,j),j=1,nn5),i=1,nn7)
if(ii.eq.7.and.jj.eq.6) write(15) ((hh(i,j),j=1,nn6),i=1,nn7)
if(ii.eq.8.and.jj.eq.5) write(15) ((hh(i,j),j=1,nn5),i=1,nn8)
if(ii.eq.8.and.jj.eq.6) write(15) ((hh(i,j),j=1,nn6),i=1,nn8)

if(il.eq.7.and.jj.eq.7) write(16) ((hh(i,j),j=1,nn7),i=1,nn7)
if(il.eq.7.and.jj.eq.8) write(16) ((hh(i,j),j=1,nn8),i=1,nn7)
if(il.eq.8.and.jj.eq.7) write(16) ((hh(i,j),j=1,nn7),i=1,nn8)
if(ii.eq.8.and.jj.eq.8) write(16) ((hh(i,j),j=1,nn8),i=1,nn8)
end if

if(isign_h.eq.-1)then

if(ii.eq.1.and.jj.eq.1) write(1) ((-hh(i,j),j=1,nn1),i=1,nn1)
if(ii.eq.1l.and.jj.eq.2) write(1) ((-hh(i,j),j=1,nn2),i=1,nn1)
if(ii.eq.2.and.jj.eq.1) write(1) ((-hh(i,j),j=1,nnl),i=1,nn2)
if(ii.eq.2.and.jj.eq.2) write(1) ((-hh(i,j),j=1,nn2),i=1,nn2)

if(ii.eq.1.and.jj.eq.3) write(2) ((-hh(i,j),j=1,nn3),i=1,nn1)
if(ii.eq.1.and.jj.eq.4) write(2) ((-hh(i,j),j=1,nn4),i=1,nn1)
if(ii.eq.2.and.jj.eq.3) write(2) ((-hh(i,j),j=1,nn3),i=1,nn2)
if(ii.eq.2.and.jj.eq.4) write(2) ((-hh(i,j),j=1,nn4),i=1,nn2)



if(ii.eq.3.and.jj.eq.1) write(3) ((-hh(i,j),j=1,nn1),i=1,nn3)
if(ii.eq.3.and.jj.eq.2) write(3) ((-hh(i,j),j=1,nn2),i=1,nn3)
if(ii.eq.4.and.jj.eq.1) write(3) ((-hh(i,}),j=1,nn1),i=1,nn4)
if(ii.eq.4.and.jj.eq.2) write(3) ((-hh(i,j),j=1,nn2),i=1,nn4)

if(ii.eq.3.and.jj.eq.3) write(4) ((-hh(i,j),j=1,nn3),i=1,nn3)
if(ii.eq.3.and.jj.eq.4) write(4) ((-hh(i,j),j=1,nn4),i=1,nn3)
if(if.eq.4.and.jj.eq.3) write(4) ((-hh(i,j),j=1,nn3),i=1,nn4)
if(ii.eq.4.and.jj.eq.4) write(4) ((-hh(i,j),j=1,nn4),i=1,nn4)

if(ii.eqg.1.and.jj.eq.5) write(5) ((-hh(i,j),j=1,nn5),i=1,nn1)
if(ii.eq.1.and.jj.eq.6) write(5) ((-hh(i,j),j=1,nn6),i=1,nn1)
if(ii.eq.2.and.jj.eq.5) write(5) ((-hh(i,j),j=1,nn5),i=1,nn2)
if(i1.eq.2.and.jj.eq.6) write(5) ((-hh(i,j),j=1,nn6),i=1,nn2)

if(ii.eq.1.and.jj.eq.7) write(6) ((-hh(i,j),j=1,nn7),i=1,nn1)
if(ii.eq.1.and.jj.eq.8) write(6) ((-hh(i,j),j=1,nn8),i=1,nn1)
if(ii.eq.2.and.jj.eq.7) write(6) ((-hh(i,j),j=1,nn7),i=1,nn2)
if(ii.eq.2.and.jj.eq.8) write(6) ((-hh(i,j),j=1,nn8),i=1,nn2)

if(il.eq.3.and.jj.eq.5) write(7) ((-hh(i,}),j=1,nn5),i=1,nn3)
if(il.eq.3.and.jj.eq.6) write(7) ((-hh(i,}),j=1,nn6),i=1,nn3)
if(il.eq.4.and.jj.eq.5) write(7) ((-hh(i,j),j=1,nn5),i=1,nn4)
if(il.eq.4.and.jj.eq.6) write(7) ((-hh(i,}),j=1,nn6),i=1,nn4)

if(it.eq.3.and.jj.eq.7) write(8) ((-hh(i,j),j=1,nn7),i=1,nn3)
if(it.eq.3.and.jj.eq.8) write(8) ((-hh(i,j),j=1,nn8),i=1,nn3)
if(ii.eq.4.and.jj.eq.7) write(8) ((-hh(i,j),j=1,nn7),i=1,nn4)
if(ii.eq.4.and.jj.eq.8) write(8) ((-hh(i,j),j=1,nn8),i=1,nn4)

if(ii.eq.5.and.jj.eq.1) write(9) ((-hh(i,j),j=1,nn1),i=1,nn5)
if(ii.eq.5.and.jj.eq.2) write(9) ((-hh(i,j),j=1,nn2),i=1,nn5)
if(ii.eq.6.and.jj.eq.1) write(9) ((-hh(i,j),j=1,nnl),i=1,nn6)
if(ii.eq.6.and.jj.eq.2) write(9) ((-hh(i,j),j=1,nn2),i=1,nn6)

if(ii.eq.5.and.jj.eq.3) write(10) ((-hh(i,j),j=1,nn3),i=1,nn5)
if(ii.eq.5.and.jj.eq.4) write(10) ((-hh(i,j),j=1,nn4),i=1,nn5)
if(ii.eq.6.and.jj.eq.3) write(10) ((-hh(i,j),j=1,nn3),i=1,nn6)



if(ii.eq.6.and.jj.eq.4) write(10) ((-hh(i,j),j=1,nn4),i=1,nn6)

if(ii.eq.7.and.jj.eq.1) write(11) ((-hh(i,j),j=1,nn1),i=1,nn7)
if(ii.eq.7.and.jj.eq.2) write(11) ((-hh(i,j),j=1,nn2),i=1,nn7)
if(ii.eq.8.and.jj.eq.1) write(11) ((-hh(i,j),j=1,nn1),i=1,nn8)
if(ii.eq.8.and.jj.eq.2) write(11) ((-hh(i;j),j=1,nn2),i=1,nn8)

if(if.eq.7.and.jj.eq.3) write(12) ((-hh(i,j),j=1,nn3),i=1,nn7)
if(ii.eq.7.and.jj.eq.4) write(12) ((-hh(i,j),j=1,nn4),i=1,nn7)
if(ii.eq.8.and.jj.eq.3) write(12) ((-hh(i,j),j=1,nn3),i=1,nn8)
if(ii.eq.8.and.jj.eq.4) write(12) ((-hh(i,j),j=1,nn4),1=1,nn8)

if(ii.eg.5.and.jj.eq.5) write(13) ((-hh(i,j),j=1,nn5),i=1,nn5)
if(i1.eq.5.and.jj.eq.6) write(13) ((-hh(i,j),j=1,nn6),i=1,nn5)
if(ii.eq.6.and.jj.eq.5) write(13) ((-hh(i,j),j=1,nn5),i=1,nn6)
if(ii.eq.6.and.jj.eq.6) write(13) ((-hh(i,j),j=1,nn6),i=1,nn6)

if(ii.eq.5.and.jj.eq.7) write(14) ((-hh(i,j),j=1,nn7),i=1,nn5)
if(ii.eq.5.and.jj.eq.8) write(14) ((-hh(i,j),j=1,nn8),i=1,nn5)
if(ii.eq.6.and.jj.eq.7) write(14) ((-hh(i,j),j=1,nn7),i=1,nn6)
if(il.eq.6.and.jj.eq.8) write(14) ((-hh(i,j),j=1,nn8),i=1,nn6)

if(il.eq.7.and.jj.eq.5) write(15) ((-hh(i,j),j=1,nn5),i=1,nn7)
if(il.eq.7.and.jj.eq.6) write(15) ((-hh(i,j),j=1,nn6),i=1,nn7)
if(ii.eq.8.and.jj.eq.5) write(15) ((-hh(i,j),j=1,nn5),i=1,nn8)
if(ii.eq.8.and.jj.eq.6) write(15) ((-hh(i,j),j=1,nn6),i=1,nn8)

if(ii.eq.7.and.jj.eq.7) write(16) ((-hh(i,j),j=1,nn7),i=1,nn7)
if(ii.eq.7.and.jj.eq.8) write(16) ((-hh(i,j),j=1,nn8),i=1,nn7)
if(ii.eq.8.and.jj.eq.7) write(16) ((-hh(i,j),j=1,nn7),i=1,nn8)
if(ii.eq.8.and.jj.eq.8) write(16) ((-hh(i,j),j=1,nn8),i=1,nn8)
end if

if(isign_g.eq.1)then
if(ii.eq.l.and.jj.eq.1) write(17) ((99(i,j),j=1,nn1),i=1,nn1)

if(ii.eq.1.and.jj.eq.2) write(17) ((99(i,j),j=1,nn2),i=1,nn1)
if(ii.eq.2.and.jj.eq.1) write(17) ((99(i,j),j=1,nn1),i=1,nn2)



if(ii.eq.2.and.jj.eq.2) write(17) ((99(i,j),j=1,nn2),i=1,nn2)

if(ii.eq.1.and.jj.eq.3) write(18) ((gg(i,j),j=1,nn3),i=1,nnl)
if(ii.eq.1.and.jj.eq.4) write(18) ((9g(i,j),j=1,nn4),i=1,nn1)
if(ii.eq.2.and.jj.eq.3) write(18) ((9g(i,j);j=1,nn3),i=1,nn2)
if(ii.eq.2.and.jj.eq.4) write(18) ((9g(i;j),j=1,nn4),i=1,nn2)

if(if.eq.3.and.jj.eq.1) write(19) ((9g(i,)),j=1,nn1),i=1,nn3)
if(ii.eq.3.and.jj.€q.2) write(19) ((99(i,j),j=1,nn2),i=1,nn3)
if(ii.eq.4.and.jj.eq.1) write(19) ((gg(i,j),j=1,nnl),i=1,nn4)
if(ii.eqg.4.and.jj.eq.2) write(19) ((gg(i,j)),j=1,nn2),i=1,nn4)

if(ii.eg.3.and.jj.eq.3) write(20) ((gg(i,j),j=1,nn3),i=1,nn3)
if(i1.eq.3.and.jj.eq.4) write(20) ((99(i,j),j=1,nn4),i=1,nn3)
if(ii.eq.4.and.jj.eq.3) write(20) ((gg(i,j),j=1,nn3),i=1,nn4)
if(ii.eq.4.and.jj.eq.4) write(20) ((gg(i,j),j=1,nn4),i=1,nn4)

if(ii.eq.1.and.jj.eq.5) write(21) ((99(i,j),j=1,nn5),i=1,nn1)
if(ii.eq.1.and.jj.eq.6) write(21) ((9g(i,j),j=1,nn6),i=1,nn1)
if(ii.eq.2.and.jj.eq.5) write(21) ((99(i,j),j=1,nn5),i=1,nn2)
if(il.eq.2.and.jj.eq.6) write(21) ((99(i,}),j=1,nn6),i=1,nn2)

if(il.eg.1l.and.jj.eq.7) write(22) ((99(i,j),j=1,nn7),i=1,nn1)
if(il.eq.1.and.jj.eq.8) write(22) ((9g(i,j),j=1,nn8),i=1,nn1)
if(ii.eq.2.and.jj.eq.7) write(22) ((9g(i,j),j=1,nn7),i=1,nn2)
if(ii.eq.2.and.jj.eq.8) write(22) ((9g(i,j),j=1,nn8),i=1,nn2)

if(ii.eq.3.and.jj.eq.5) write(23) ((gg(i,j),j=1,nn5),i=1,nn3)
if(ii.eq.3.and.jj.eq.6) write(23) ((gg(i,j),j=1,nn6),i=1,nn3)
if(ii.eg.4.and.jj.eq.5) write(23) ((9g(i,j),j=1,nn5),i=1,nn4)
if(ii.eq.4.and.jj.eq.6) write(23) ((gg(i,j),j=1,nn6),i=1,nn4)

if(ii.eq.3.and.jj.eq.7) write(24) ((99(i,j),j=1,nn7),i=1,nAn3)
if(ii.eq.3.and.jj.eq.8) write(24) ((gg(i,j),j=1,nn8),i=1,nn3)
if(ii.eq.4.and.jj.eq.7) write(24) ((99(i,j),j=1,nn7),i=1,nn4)
if(ii.eq.4.and.jj.eq.8) write(24) ((99(i,j),j=1,nn8),i=1,nn4)

if(ii.eq.5.and.jj.eq.1) write(25) ((9g(i,j),j=1,nn1),i=1,nn5)



if(ii.eq.5.and.jj.eq.2) write(25) ((9g(i,j),j=1,nn2),i=1,nn5)
if(ii.eq.6.and.jj.eq.1) write(25) ((9g(i,j),j=1,nn1),i=1,nn6)
if(ii.eq.6.and.jj.eq.2) write(25) ((gg(i,}),j=1,nn2),i=1,nn6)

if(ii.eq.5.and.jj.eq.3) write(26) ((9g(i,j);j=1,nn3),i=1,nn5)
if(ii.eq.5.and.jj.eq.4) write(26) ((9g(i;j),j=1,nn4),i=1,nn5)
if(ii.eq.6.and.jj.eq.3) write(26) ((gg(i,j),j=1,nn3),i=1,nn6)
if(if.eq.6.and.jj.eq.4) write(26) ((9g(i,)),j=1,nn4),i=1,nn6)

if(ii.eq.7.and.jj.eq.1) write(27) ((gg(i,j),j=1,nnl),i=1,nn7)
if(ii.eq.7.and.jj.eq.2) write(27) ((gg(i,j)),j=1,nn2),i=1,nn7)
if(il.eq.8.and.jj.eq.1) write(27) ((gg(i,j),j=1,nnl1),i=1,nn8)
if(ii.eq.8.and.jj.eq.2) write(27) ((gg(i,j),j=1,nn2),i=1,nn8)

if(ii.eq.7.and.jj.eq.3) write(28) ((gg(i,j),j=1,nn3),i=1,nn7)
if(ii.eq.7.and.jj.eq.4) write(28) ((gg(i,j),j=1,nn4),i=1,nn7)
if(ii.eq.8.and.jj.eq.3) write(28) ((9g(i,j),j=1,nn3),i=1,nn8)
if(ii.eq.8.and.jj.eq.4) write(28) ((9g(i,j),j=1,nn4),i=1,nn8)

if(ii.eq.5.and.jj.eq.5) write(29) ((9g(i,j),j=1,nn5),i=1,nn5)
if(il.eq.5.and.jj.eq.6) write(29) ((9g(i,}),j=1,nn6),i=1,nn5)
if(il.eq.6.and.jj.eq.5) write(29) ((9g(i,}),j=1,nn5),i=1,nn6)
if(il.eq.6.and.jj.eq.6) write(29) ((9g(i,j),j=1,nn6),i=1,nn6)

if(ii.eq.5.and.jj.eq.7) write(30) ((9g(i,}),j=1,nn7),i=1,nn5)
if(ii.eq.5.and.jj.eq.8) write(30) ((g9g(i,j),j=1,nn8),i=1,nn5)
if(it.eq.6.and.jj.eq.7) write(30) ((gg(i,j),j=1,nn7),i=1,nn6)
if(ii.eq.6.and.jj.eq.8) write(30) ((0g(i,j),j=1,nn8),i=1,nn6)

if(ii.eq.7.and.jj.eq.5) write(31) ((9g(i,j),j=1,nn5),i=1,nn7)
if(ii.eq.7.and.jj.eq.6) write(31) ((gg(i,j),j=1,nn6),i=1,nn7)
if(ii.eq.8.and.jj.eq.5) write(31) ((gg(i,j),j=1,nn5),i=1,nn8)
if(ii.eq.8.and.jj.eq.6) write(31) ((9g(i,j),j=1,nn6),i=1,nn8)

if(ii.eq.7.and.jj.eq.7) write(32) ((99(i,j),j=1,nn7),i=1,nn7)
if(ii.eq.7.and.jj.eq.8) write(32) ((9g(i,j),j=1,nn8),i=1,nn7)
if(ii.eq.8.and.jj.eq.7) write(32) ((9g(i,j),j=1,nn7),i=1,nn8)
if(ii.eq.8.and.jj.eq.8) write(32) ((g9g(i,j),j=1,nn8),i=1,nn8)



end if

if(isign_g.eq.-1)then

if(ii.eqg.l.and.jj.eq.1) write(17) ((-99(isj),j=1,nn1),i=1,nn1)
if(ii.eq.l.and.jj.eq.2) write(17) ((-gg(i,j),j=1,nn2),i=1,nn1)
if(if.eq.2.and.jj.eq.1) write(17) ((-gg(i,j),j=1,nn1),i=1,nn2)
if(ii.eq.2.and.jj.eq.2) write(17) ((-gg(i,j),j=1,nn2),i=1,nn2)

if(ii.eqg.1.and.jj.eq.3) write(18) ((-gg(i,j),j=1,nn3),I=1,nn1)
if(ii.eq.1.and.jj.eq.4) write(18) ((-gg(i,j),j=1,nn4),i=1,nn1)
if(ii.eg.2.and.jj.eq.3) write(18) ((-gg(i,j),j=1,nn3),i=1,nn2)
if(i1.eq.2.and.jj.eq.4) write(18) ((-gg(i,j),j=1,nn4),i=1,nn2)

if(ii.eq.3.and.jj.eq.1) write(19) ((-gg(i,j),j=1,nn1),i=1,nn3)
if(ii.eq.3.and.jj.eq.2) write(19) ((-gg(i,j),j=1,nn2),i=1,nn3)
if(ii.eq.4.and.jj.eq.1) write(19) ((-gg(i,j),j=1,nnl),i=1,nn4)
if(ii.eq.4.and.jj.eq.2) write(19) ((-gg(i,j),j=1,nn2),i=1,nn4)

if(il.eq.3.and.jj.eq.3) write(20) ((-gg(i,j),j=1,nn3),i=1,nn3)
if(il.eq.3.and.jj.eq.4) write(20) ((-gg(i,j),j=1,nn4),i=1,nn3)
if(il.eg.4.and.jj.eq.3) write(20) ((-gg(i,j),j=1,nn3),i=1,nn4)
if(ii.eq.4.and.jj.eq.4) write(20) ((-gg(i,j),j=1,nn4),i=1,nn4)

if(ii.eq.1.and.jj.eq.5) write(21) ((-gg(i,j),j=1,nn5),i=1,nn1)
if(it.eq.1.and.jj.eq.6) write(21) ((-gg(i,j),j=1,nn6),i=1,nn1)
if(ii.eq.2.and.jj.eq.5) write(21) ((-gg(i,j),j=1,nn5),i=1,nn2)
if(ii.eq.2.and.jj.eq.6) write(21) ((-gg(i,j),j=1,nn6),i=1,nn2)

if(ii.eq.1.and.jj.eq.7) write(22) ((-gg(i,j),j=1,nn7),i=1,nn1)
if(ii.eq.1.and.jj.eq.8) write(22) ((-gg(i,j),j=1,nn8),i=1;nnl)
if(ii.eq.2.and.jj.eq.7) write(22) ((-gg(i,j),j=1,nn7),i=1,nn2)
if(ii.eq.2.and.jj.eq.8) write(22) ((-gg(i,j),j=1,nn8),i=1,nn2)

if(ii.eq.3.and.jj.eq.5) write(23) ((-gg(i,j),j=1,nn5),i=1,nn3)
if(ii.eq.3.and.jj.eq.6) write(23) ((-gg(i,j),j=1,nn6),i=1,nn3)
if(ii.eq.4.and.jj.eq.5) write(23) ((-gg(i,j),j=1,nn5),i=1,nn4)



if(ii.eq.4.and.jj.eq.6) write(23) ((-gg(i,j),j=1,nn6),i=1,nn4)

if(ii.eq.3.and.jj.eq.7) write(24) ((-gg(i,j),J=1,nn7),i=1,nn3)
if(ii.eq.3.and.jj.eq.8) write(24) ((-gg(i,j),j=1,nn8),i=1,nn3)
if(ii.eq.4.and.jj.eq.7) write(24) ((-gg(i,j);j=1,nn7),i=1,nn4)
if(ii.eq.4.and.jj.eq.8) write(24) ((-9g(isj),j=1,nn8),i=1,nn4)

if(if.eq.5.and.jj.eq.1) write(25) ((-gg(i,j),j=1,nn1),i=1,nn5)
if(ii.eq.5.and.jj.eq.2) write(25) ((-gg(i,j),j=1,nn2),i=1,nn5)
if(ii.eq.6.and.jj.eq.1) write(25) ((-gg(i,j),j=1,nn1),i=1,nn6)
if(ii.eq.6.and.jj.eq.2) write(25) ((-gg(i,j),j=1,nn2),I=1,nn6)

if(ii.eg.5.and.jj.eq.3) write(26) ((-gg(i,j),j=1,nn3),i=1,nn5)
if(i1.eq.5.and.jj.eq.4) write(26) ((-gg(i,j),j=1,nn4),i=1,nn5)
if(ii.eq.6.and.jj.eq.3) write(26) ((-gg(i,j),j=1,nn3),i=1,nn6)
if(ii.eq.6.and.jj.eq.4) write(26) ((-gg(i,j),j=1,nn4),i=1,nn6)

if(ii.eq.7.and.jj.eq.1) write(27) ((-gg(i,j),j=1,nnl),i=1,nn7)
if(ii.eq.7.and.jj.eq.2) write(27) ((-gg(i,j),j=1,nn2),i=1,nn7)
if(ii.eq.8.and.jj.eq.1) write(27) ((-gg(i,j),j=1,nn1),i=1,nn8)
if(il.eq.8.and.jj.eq.2) write(27) ((-9g(i,j),j=1,nn2),i=1,nn8)

if(il.eq.7.and.jj.eq.3) write(28) ((-gg(i,j),j=1,nn3),i=1,nn7)
if(il.eq.7.and.jj.eq.4) write(28) ((-gg(i,j),j=1,nn4),i=1,nn7)
if(ii.eq.8.and.jj.eq.3) write(28) ((-gg(i,j),j=1,nn3),i=1,nn8)
if(ii.eq.8.and.jj.eq.4) write(28) ((-gg(i,j),j=1,nn4),i=1,nn8)

if(ii.eqg.5.and.jj.eq.5) write(29) ((-gg(i,j),j=1,nn5),i=1,nn5)
if(ii.eq.5.and.jj.eq.6) write(29) ((-gg(i,j),j=1,nn6),i=1,nn5)
if(ii.eq.6.and.jj.eq.5) write(29) ((-gg(i,j),j=1,nn5),i=1,nn6)
if(ii.eq.6.and.jj.eq.6) write(29) ((-gg(i,j),j=1,nn6),i=1,nn6)

if(ii.eq.5.and.jj.eq.7) write(30) ((-gg(i,j),j=1,nn7),i=1,nn5)
if(ii.eq.5.and.jj.eq.8) write(30) ((-gg(i,j),j=1,nn8),i=1,nn5)
if(ii.eq.6.and.jj.eq.7) write(30) ((-gg(i,j),j=1,nn7),i=1,nn6)
if(ii.eq.6.and.jj.eq.8) write(30) ((-gg(i,j),j=1,nn8),i=1,nn6)

if(ii.eq.7.and.jj.eq.5) write(31) ((-gg(i,j),j=1,nn5),i=1,nn7)



if(ii.eq.7.and.jj.eq.6) write(31) ((-gg(i,j),j=1,nn6),i=1,nn7)
if(ii.eq.8.and.jj.eq.5) write(31) ((-gg(i,j),j=1,nn5),i=1,nn8)
if(ii.eq.8.and.jj.eq.6) write(31) ((-gg(i,j),]=1,nn6),i=1,nn8)

if(ii.eq.7.and.jj.eq.7) write(32) ((-gg(i,j);j=1,nn7),i=1,nn7)
if(ii.eq.7.and.jj.eq.8) write(32) ((-g9g(isj),j=1,nn8),i=1,nn7)
if(ii.eq.8.and.jj.eq.7) write(32) ((-gg(i.j),j=1,nn7),i=1,nn8)
if(if.eq.8.and.jj.eq.8) write(32) ((-gg(i,j),j=1,nn8),i=1,nn8)

end do
end do
close(1)
close(2)
close(3)
close(4)
close(5)
close(6)
close(7)
close(8)
close(9)
close(10)
close(11)
close(12)
close(13)
close(14)
close(15)
close(16)
close(17)
close(18)
close(19)
close(20)
close(21)
close(22)
close(23)
close(24)
close(25)
close(26)
close(27)



close(28)
close(29)
close(30)
close(31)
close(32)

4 FORMAT(3F10.4)
2 FORMAT (4F10.4)
201" format(3i5)

return

end

subroutine xyz_gauss(xg,yg,zg,Xx,yy,zz)

real xg(4),yg(4).z9(4).xx(4).yy(4).2z(4).p(2,2) £(2,2)

gr=1./sqrt(3.)

p(L,1)=-qr
e(1,1)=-qr
p(1,2)=qr
e(1,2)=-qr

p(2,1)=gr
e(2,1)=qr
pP(2,2)=-qr
e(2,2)=qr

n=2

do I=1,n
do m=1,n

f1=(1-p(l,m)-e(l,m)+p(l,m)*e(l,m))/4.
f2=(1+p(l,m)-e(l,m)-p(I,m)*e(l,m))/4
f3=(1+p(l,m)+e(l,m)+p(l,m)*e(l,m))/4.



fA=(1-p(l,m)+e(l,m)-p(l,m)*e(l,m))/4.

Im=m+n*(I-1)

Xg(Im)=f1*xx(1)+f2*xx(2)+f3*xx(3)+f4*xx(4)

yg(Im)=f1*yy(1)+f2*yy(2)+f3*yy(3)+f4*yy(4)
zg(Im)=f1*zz(1)+f2*zz(2)+f3*zz(3)+f4*zz(4)

end do
end do

return
end

subroutine rsxyz(k,xx,yy,zz,gs)

real xx(4),yy(4),zz(4)

if(k.eq.1) pc=-1
if(k.eq.2) pc=1
if(k.eq.3) pc=1
if(k.eq.4) pc=-1

rx=.25%((-1+pc)*xx(1)-(1+pc)*xx(2)+(1+pc)*xx(3)+(1-pc)*xx(4))

ry=.25*((-1+pc)*yy(1)-(1+pc)*yy(2)+(1+pc)*yy(3)+(1-pc)*yy(4))
rz=.25*((-1+pc)*zz(1)-(1+pc)*zz(2)+(1+pc)*zz(3)+(1-pc)*zz(4))

if(k.eq.1.or.k.eq.2) then
rsx=.5*(xx(3)-xx(4))
rsy=.5*(yy(3)-yy(4))
rsz=.5%*(zz(3)-zz(4))
end if

if(k.eq.3.0r.k.eq.4) then
rsx=.5*(xx(2)-xx(1))
rsy=.5*(yy(2)-yy(1))



rsz=.5*(zz(2)-zz(1))
end if

gsl=rsy*rz-rsz*ry
gS2=rSZ*rx-rsx*rz
gS3=IsX*ry-rsy*rx

gs=sqrt(gs1**2+gs2**2+gs3**2)

return
end

subroutine h_g(h,9,xg,yg,29,X,y,Z,xn,yn,zn,a,nt;i,k)
real x(nt),y(nt),z(nt)

real h(4),0(4).xg(4).y9(4),29(4).p(2,2).e(2,2)

n=2

wi=1

wm=1
gr=1./sqrt(3.)

p(1,1)=-qr
e(1,1)=-qr
p(1.2)=gr
e(1,2)=-qr

p(2,1)=qr
e(2,1)=qr

p(2,2)=-qr
e(2,2)=qr

pai=3.1415927

h(k)=0
g(k)=0



do I=1,n
do m=1,n
Im=m+n*(I-1)

rilm=(x(i)-xg(tm))**2+(y(i)-yg(Im))**2+(z(i)-zg(Im))**2
rilm2=sqrt(rilm)

rn=(xg(Im)-x(i))*xn+(yg(Im)-y(i))*yn+(zg(Im)-z(i))*zn
rn=rn/rilm2

if(k.eq.1) then
h(k)=h(k)+wl*wm*(1-p(l,m)-e(l,m)+p(l,m)*e(l,m))/rilm*rn*a

a(K)=g(k)+wi*wm*(1-p(l,m)-e(l,m)+p(l,m)*e(l,m))/rilm2*a

end if

if(k.eq.2) then
h(K)=h(K)+wl*wm*(1+p(l,m)-e(I,m)-p(I,m)*e(I,m))/rilm*rn*a

g(k)=g(K)+wl*wm*(1+p(l,m)-e(l,m)-p(I,m)*e(l,m))/rilm2*a

end if

if(k.eq.3) then
h(k)=h(k)+wl*wm*(1+p(l,m)+e(l,m)+p(I,m)*e(l,m))/rilm*rn*a

9(K)=g(k)+wi*wm*(1+p(l,m)+e(l,m)+p(l,m)*e(l,m))/rilm2*a

end if

if(k.eq.4) then
h(K)=h(K)+wl*wm*(1-p(l,m)+e(l,m)-p(I,m)*e(I,m))/rilm*rn*a

g(K)=g(K)+wl*wm*(1-p(l,m)+e(l,m)-p(I,m)*e(l,m))/rilm2*a

end if

end do
end do

h(k)=-1./8/pai*h(k)
g(k)= 1./8/pai*g(k)

return
end



subroutine ggg(g,x,y.z,Xg,y9,29,9s,nt,i,k)

real x(nt),y(nt),z(nt)

real g(4),xg(4),yg(4),z9(4),p(2,2),6(2,2)

n=2

wi=1

wm=1
qr=1./sqrt(3.)

p(L,1)=-qr
e(1,1)=-qr
p(1,2)=qr
e(1,2)=-qr

p(2,1)=qr
e(2,1)=qr
p(2,2)=-ar
e(2,2)=qr

pai=3.1415927

g(k)=0

doI=1,n

dom=1,n

Im=m+n*(I-1)
rilm=(x(i)-xg(Im))**2+(y(i)-yg(Im))**2+(z(i)-zg(Im))**2

rilm2=sqrt(rilm)
if(k.eq.1) then
g(k)=g(K)+wl*wm*(1-p(I,m)-e(l,m)+p(l,m)*e(l,m))/rilm2*gs

end if

if(k.eq.2) then



g(k)=g(K)+wl*wm*(1+p(l,m)-e(l,m)-p(l,m)*e(l,m))/rilm2*gs
end if

if(k.eq.3) then
g(K)=g(k)+wl*wm*(1+p(l,m)+e(l,m)+p(l,m)*e(l,m))/rilm2*gs
end if

if(k.eq.4) then
g(k)=g(k)+wl*wm*(1-p(l,m)+e(l,m)-p(l,m)*e(l,m))/rilm2*gs
end if

end do
end do

g(k)=1./8/pai*g(k)

return
end

C****************************************************************

SUBROUTINE normal(XX,YY,ZZ,XN,YN,ZN,A)

REAL XX(4),YY(4),ZZ(4)

R1=XX(3)-XX(1)
R2=YY(3)-Y.Y(1)
R3=77(3)-ZZ(1)
RA=XX(4)-XX(2)
R5=YY(4)-YY(2)
R6=2Z(4)-ZZ(2)

R=SQRT((R5*R3-R6*R2)**2+(R6*R1-R4*R3)**2+(R4*R2-R5*R1)**2)
XN=(R5*R3-R6*R2)/R
YN=(R6*R1-R4*R3)/R

ZN=(R4*R2-R5*R1)/R

T1=XX(2)-XX(1)



O O O O

T2=YY(2)-YY(1)
T3=727(2)-2Z(1)
T4=XX(4)-XX(1)
T5=YY(4)-YY(L)
T6=22(4)-ZZ(1)

R=.5*SQRT((T2*R3-T3*R2)**2+(T3*R1-T1*R3)**2+(T1*R2-T2*R1)**2)
T=5*SORT((R2*T6-R3*T5)**2+(R3*T4-R1*T6)**2+(R1*T5-R2*T4)**2)

A=R+T

RETURN
END

subroutine xx_x_1(xx,yy,zz,x,y,z,nt,nj_1,Kki,kj,nstart)

real x(nt),y(nt),z(nt)

real xx(4),yy(4),zz(4)

i1=kj+1+(nj_1+1)*(ki-1)+nstart
i2=kj +(nj_1+1)*(ki-1)+nstart
i13=kj +(nj_1+1)*ki+nstart
i4=kj+1+(nj_1+1)*ki+nstart

i1=kj - +(nj_1+1)*ki+nstart
i2=kj+1+(nj_1+1)*ki+nstart
13=kj+1+(nj_1+1)*(ki-1)+nstart
i4=kj +(nj_1+1)*(ki-1)+nstart

xx(1)=x(i1)
xX(2)=x(i2)

xXX(3)=x(i3)

xX(4)=x(i4)

yy(1)=y(i1)
yy(2)=y(i2)



yy(3)=y(i3)
yy(4)=y(i4)

zz(1)=z(i1)
7z(2)=z(i2)

2z(3)=2(i3)

zz(4)=z(i4)

return
end

subroutine xx_x_23(xx,yy,zz,X,y,z,nt,nj_1,ki,kj,nstart)

real x(nt),y(nt),z(nt),xx(4),yy(4),zz(4)

i1=kj+1+(nj_1+1)*ki+nstart
i2=kj +(nj_1+1)*Ki+nstart
i13=kj +(nj_1+1)*(ki-1)+nstart
i4=kj+1+(nj_1+1)*(ki-1)+nstart

xx(1)=x(i1)
xX(2)=x(i2)

XX(3)=x(i3)

XX(4)=x(i4)

yy(L)=y(i1)
yy(2)=y(i2)

yy(3)=y(i3)

yy(4)=y(i4)

zz(1)=z(i1)
2z(2)=z(i2)

zz(3)=z(i3)

zz(4)=z(i4)

return
end




subroutine xx_x_45(xx,yy,zz,X,y,z,nt,nj_1,ki,kj,nstart)

real x(nt),y(nt),z(nt),xx(4),yy(4),zz(4)

i1=kj +(nj 1+1)*ki+nstart
i2=kj+1+(nj_1+1)*Kki+nstart
i3=kj+1+(nj_1+1)*(ki-1)+nstart
i4=ky" +(nj_1+1)*(ki-1)+nstart

xXx(1)=x(i1)
XX(2)=x(i2)

xX(3)=x(i3)

XX(4)=x(i4)

yy(1)=y(i1)
yy(2)=y(i2)

yy(3)=y(i3)

yy(4)=y(i4)

zz(1)=2z(il)
2z(2)=z(i2)

zz(3)=z(i3)

zz(4)=z(i4)

return
end

subroutine xx_x_6(xX,yY,2z,X,y,z,nt,nj_1 ki kj,nstart)
real x(nt),y(nt),z(nt)
real xx(4),yy(4),zz(4)
i1=kj +(nj_1+1)*(ki-1)+nstart
i2=kj+1+(nj_1+1)*(ki-1)+nstart

i3=kj+1+(nj_1+1)*ki+nstart
i4=kj +(nj_1+1)*Kki+nstart



xx(1)=x(i1)
xX(2)=x(i2)

xX(3)=x(i3)

xX(4)=x(i4)

yy(L)=y(i1)
yy(2)=y(i2)

yy(3)=y(i3)

yy(4)=y(i4)

zz(1)=z(i1)
2z(2)=z(i2)

2z(3)=z(i3)

zz(4)=z(i4)

return
end

subroutine dx_1(y,z,nt,ni,nj,nstart)
real y(nt),z(nt)

do i =1,ni

do jj=1,nj
J=jjHnj*(i-1) +nstart
y()=y@i)

end do

if(i.eq.1) then

do jj=1,nj
J=jj+nj*(i-1)+nstart
z(j)=z(ii)

end do

end if

end do

return
end



subroutine dx_15(y,z,nt,ni,nj,nstart)
real y(nt),z(nt)
do i=1,ni

do jj=1,nj/2+1
j=2*(jj-1)+1+nj*(i-1)+nstart
y(@)=y(i)

end do

if(i.eq.1) then

do jj=1,nj/2+1
J=2*(jj-1)+1+nj*(i-1)+nstart
z(j)=z(ii)

end do

end if

end do

return
end

subroutine dx_2(y,z,nt,ni,nj,nstart)
real y(nt),z(nt)

do i=1;ni

do jj=1,nj/4+1
J=4*(jj-1)+1+nj*(i-1)+nstart
y()=y(i)

end do

if(i.eq.1) then

do jj=1,nj/4+1
J=4*(jj-1)+1+nj*(i-1)+nstart
z(j)=z(ii)

end do

end if

end do



return
end
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