


















10. 
V. LIST OF SUBROUTINES 

 
SOLVE 

 
 
      subroutine solve(tc,el,cc,nalf) 
      common om1,om2,om4 
      dimension a(64,64),b(64,64),y(64),el(7),x(64),z(64) 
      dimension nt(64),c(32,32),ay(128) 
c solves for lambda given tc in units of om (rms omega) 
c cc is mustar, om is rms freq in millivolts 
c el contains seven successive approximations to lambda 
c nalf is 1 if a new a**2*f is to be read 
    1 format(/11h given tc =,e10.4,22h in units of rms omega  ) 
    2 format(13h matrix dim =,i4,9h  lambda=,e10.4,8h  mstar=,f8.4) 
    3 format(7x,4htc =,e10.4,18h in units of omega ) 
    4 format(9h mustar =,f7.4) 
      if (nalf .ne. 1) go to 25 
      dum=f(-1.) 
   25 continue 
      td=tc*sqrt(om2)/om1 
      print 1,tc 
      print 3,td 
      print 4,cc 
      pi=3.14159 
      p=2.*pi*tc 
c use delta fn answer for first approx eigenvalue 
      e=(1.+2.*cc)*(1.+p*p) 
c construct first approx eivenvector 
      y(1)=1. 
      do 30 i=2,64 
   30 y(i)=0. 
c construct the missing parts of the matrix 
      do 200 n=1,7 
      cm=cc 
      np=nc+1 
      nc=nc*2 
      if (n .eq. 1) np=1  
      if (n .eq. 1) nc=1 
c calculate missing values of ay(n), the renormalization 
      il=nc+1 
      iu=2*nc 
      if (n .eq. 1) il=1 
      do 34 i=il,iu 
      s=float(i)*p 
   34 ay(i)=f(s) 



11. 
SOLVE (continued) 

 
      if (abs(cc) .lt. 1.e-04) go to 35 
c renormalize mustar to the specific cutoff n 
      xn=float(nc) 
      cm=1./(1./cc-alog(p*xn)) 
   35 continue 
      do 100 i=1,nc 
      do 100 j=1,i  
      a(i,j)=-2.*cm 
      if (i .ne. j) go to 40 
      a(i,j)=a(i,j)-2.*float(i)+1. 
      if (i .lt. np) go to 100 
   40 if (i .lt. np) go to 80 
      b(i,j)=ay(i+j-1) 
      if (i .ne. j) b(i,j)=b(i,j)+ay(i-j) 
      if (i .ne. j) go to 80 
      if (n .eq. 1) go to 100 
      jm=j-1 
      do 70 l=1,jm 
   70 b(i,j)=b(i,j)-2.*ay(l) 
      go to 100 
   80 a(j,i)=a(i,j) 
      b(j,i)=b(i,j) 
  100 continue 
c store a in c because ainvit overwrites a 
      if (n .eq. 7) go to 110 
      do 105 i=1,nc 
      do 105 j=1,nc 
  105 c(i,j)=a(i,j) 
  110 continue 
      ifail=0 
      eps=0.002 
      call ainvit(a,b,e,64,nc,y,eps,5.0e-06,x,z,30,nt,ifail) 
      print 2,nc,e,cm 
c eigenvector x becomes next approx eigenvector 
c restore a out of storage in c 
      el(n)=e 
      test=0.01*e 
      do 120 i=1,nc 
      y(i)=x(i) 
      do 120 j=1,nc 
  120 a(i,j)=c(i,j) 
  200 continue 
      return 
      end  
 



12. 
F(X) 

 
      function f(x) 
c x is 2 pi n tc/om (rms omega) 
      common om1,om2,om4 
      dimension af(150),title(3) 
    1 format(3a4,i4,f10.4) 
    2 format(3a4) 
    3 format(5f8.3) 
    4 format(5h ela=,f6.3,5h om1=,f6.1,5h om2=,e10.3,5h om4=,e10.3) 
      if (x .ge. 0.0) go to 100 
c read data for a2f with dom=freq. incr. in milliv. 
      open(unit=1,file='a2f.d',status='old') 
      read(1,1) title,naf,dom  
      write(6,2) title 
      read(1,3) (af(i),i=1,naf) 
      close(unit=1,status='keep') 
c integrate to get ela, om1, etc. 
      e=0.0 
      o1=0.0 
      o2=0.0 
      o4=0.0 
      om=0.0 
      is=-1 
      do 50 i=1,naf 
      om=om+dom 
      is=-is 
      si=2.0 
      if (is .gt. 0) si=4.0 
      e=e+af(i)*si/om 
      o1=o1+af(i)*si 
      o2=o2+af(i)*si*om 
   50 o4=o4+af(i)*si*om*om*om 
      ela=2.0*e*dom/3.0 
      om1=2.0*o1*dom/(3.0*ela) 
      om2=2.0*o2*dom/(3.0*ela) 
      om4=2.0*o4*dom/(3.0*ela) 
      write(6,4) ela,om1,om2,om4 
      rmsom=sqrt(om2) 
      rms=rmsom*11.605 
      write(6,*)' rms frequency=',rmsom,' (meV) ',rms,' (K)' 
      f=1.0 
      return 
  100 if (x .gt. 5.0) go to 300 
      om=0. 
      is=-1 
      s=0. 
      do 200 i=2,naf 
      is=-is 
      si=2.0 
      if (is .gt. 0) si=4.0 
      om=om+dom 
  200 s=s+si*om*af(i)/(om*om+om2*x*x) 
      f=2.0*s*dom/(3.0*ela) 
      return 
  300 f=(1.0-om4/(om2*x)**2)/(x*x) 
      return 
      end 



13. 
AINVIT 

 
      subroutine ainvit(a,b,e,nr,nc,y,eps,emach,x,z,nmx,nt,ifail) 
      dimension b(nr,nc),a(nr,nc),y(nc),x(nc),z(nc),nt(nc) 
c symmetric version - overwrites the lower triangle of a only 
      n=nc 
      dun=e*e 
      if (ifail) 30,33,30 
   30 dx=0. 
      dy=0. 
      do 32 i=1,n 
      d1=-a(i,i)*y(i) 
      d2=-b(i,i)*y(i)  
      do 31 j=1,i 
      d1=d1+a(i,j)*y(j) 
   31 d2=d2+b(i,j)*y(j) 
      do 34 j=1,n 
      d1=d1+a(j,i)*y(j) 
   34 d2=d2+b(j,i)*y(j) 
      dx=dx+y(i)*d1 
   32 dy=dy+y(i)*d2 
      e=dx/dy 
   33 ifail=0 
      do 2 i=1,n 
      do 1 j=1,i 
    1 a(i,j)=a(i,j)+e*b(i,j) 
    2 z(i)=0.0 
      call cholde(a,nt,nr,nc,emach) 
      dy=0.0  
      iac=3 
      ncpt=0 
      noit=0 
    3 do 4 i=1,n 
      x(i)=b(i,i)*y(i) 
      do 35 j=1,n 
   35 x(i)=x(i)-b(j,i)*y(j) 
      do 4 j=1,i 
    4 x(i)=x(i)-b(i,j)*y(j) 
      call cholsu(a,nt,x,nr,nc) 
      xnorm=0. 
      icpt=ncpt 
      do 6 i=1,n 
      d=abs(x(i)) 
      if (d-xnorm) 6,6,5 
    5 xnorm=d 
      ncpt=1 
    6 continue 
      dx=1.0/x(ncpt) 
      do 7 i=1,n 
    7 x(i)=x(i)*dx 



14.  
AINVIT (continued) 

 
      noit=noit+1 
      iac=iac+1 
      if (abs(dx-dy)-eps) 20,20,8 
    8 if (noit-nmx) 9,9,19 
    9 if (icpt-ncpt) 10,11,10 
   10 iac=1 
      go to 17 
   11 if (iac-3) 17,12,12 
   12 do 15 i=1,n 
      yr=(z(i)-y(i))**2 
      dum=z(i)-2.0*y(i)+x(i) 
      if (abs(dum)-emach) 13,13,14 
   13 yr=0.0 
      go to 15 
   14 yr=yr/dum 
   15 x(i)=z(i)-yr 
      do 16 i=1,n 
   16 y(i)=x(i) 
      yr=(dz-dy)**2 
      yr=yr/(dz-2.0*dy+dx) 
      dx=dz-yr 
      iac=1 
   17 do 18 i=1,n 
      z(i)=y(i) 
   18 y(i)=x(i) 
      dz=dy 
      dy=dx 
      go to 3 
   19 ifail=-nmx-1 
   20 eps=abs(dx-dy) 
      e=e+dx 
      ifail=ifail+noit 
      return 
      end 
 



15. 
CHOLDE 

 
      subroutine cholde(a,nt,nr,nc,emach) 
      dimension a(nr,nc),nt(nc) 
      if (nc .eq. 1) return 
      n=nc 
      do 10 ii=2,n 
      i=ii-1 
      yr=abs(a(i,i)) 
      in=i 
      do 2 j=ii,n 
      if (yr-abs(a(j,j))) 1,2,2 
    1 yr=abs(a(j,j))  
      in=j 
    2 continue 
      nt(i)=in 
      if (in-1) 6,6,3 
    3 do 12 j=1,i 
      dum=a(i,j) 
      a(i,j)=a(in,j) 
   12 a(in,j)=dum 
      do 4 j=1,in 
      dum=a(j,i) 
      a(j,i)=a(in,j) 
    4 a(in,j)=dum 
      do 5 j=in,n 
      dum=a(j,i) 
      a(j,i)=a(j,in) 
    5 a(j,in)=dum 
      dum=a(i,i) 
      a(i,i)=a(in,in) 
      a(in,in)=dum 
    6 a(i,i)=sign(sqrt(yr),a(i,i)) 
      if(abs(a(i,i))-emach) 7,7,8 
    7 a(i,i)=emach*1.0e-05 
    8 do 9 j=ii,n 
      a(j,i)=a(j,i)/a(i,i) 
      dum=a(j,i)*sign(1.0,a(i,i)) 
      do 9 k=ii,j 
    9 a(j,k)=a(j,k)-dum*a(k,i) 
   10 continue 
      if (abs(a(n,n))-emach) 13,13,14 
   13 a(n,n)=emach*1.0e-05 
      return 
   14 a(n,n)=sign(sqrt(abs(a(n,n))),a(n,n)) 
      return 
      end 
 



16. 
CHOLSU 

 
      subroutine cholsu(a,nt,x,nr,nc) 
      dimension a(nr,nc),nt(nc),x(nc) 
      if (nc .eq. 1) go to 10 
      n=nc 
      do 2 ii=2,n 
      i=ii-1 
      in=nt(i) 
      if (in-i) 1,2,1 
    1 dum=x(in) 
      x(in)=x(i) 
      x(i)=dum 
    2 continue 
      x(1)=x(1)/abs(a(1,1)) 
      do 4 ii=2,n 
      i=ii-1 
      do 3 j=1,i 
    3 x(ii)=x(ii)-a(ii,j)*x(j) 
    4 x(ii)=x(ii)/abs(a(ii,ii)) 
      x(n)=x(n)/a(n,n) 
      do 6 ij=2,n 
      ii=n-ij+2   
      i=ii-1 
      x(i)=sign(1.0,a(i,i))*x(i)  
      do 5 j=ii,n  
    5 x(i)=x(i)-a(j,i)*x(j) 
    6 x(i)=x(i)/abs(a(i,i)) 
      do 8 ii=2,n 
      i=n-ii+1 
      in=nt(i) 
      if (in-i) 7,8,7 
    7 dum=x(in) 
      x(in)=x(i) 
      x(i)=dum 
    8 continue 
      return 
   10 x(1)=x(1)/a(1,1) 
      return 
      end    








