function cout=rotateCij(cin,atr)

% This is a direct transcription of some FORTRAN into MATLAB.  

% USAGE:    cout=rotateCij(cin,atr)

%      where cin == Cijkl and atr == aij rotation matrix

%  if cin is 6x6 matrix, it is converted to 3x3x3x3 for rotation

% the original FORTAN was:         

%       do 663 i=1,3

%       do 663 j=1,3

%       do 663 k=1,3

%       do 663 l=1,3

%       c(i,j,k,l)=0.0d0

%       do 664 ia=1,3

%       do 664 ja=1,3

%       do 664 ka=1,3

%       do 664 la=1,3

%       zy=atr(i,ia)*atr(j,ja)*atr(k,ka)*atr(l,la)*ccc(ia,ja,ka,la)

%       c(i,j,k,l)=c(i,j,k,l)+zy

%  jmbrown 2000

%

%convert to tensor if 6x6 matrix is provided

n=length(size(cin));

if n==2,

       cin=T2M(cin);

end

cout=zeros(3,3,3,3);      

for i=1:3,

    for j=1:3,

        for k=1:3,

            for l=1:3,

for ia=1:3,

    for ja=1:3,

        for ka=1:3,

            for la=1:3,

                cout(i,j,k,l)=cout(i,j,k,l) +atr(i,ia)*atr(j,ja)*atr(k,ka)*atr(l,la)*cin(ia,ja,ka,la);

            end

        end

    end

end

end

end

end

end

%convert back to 6x6 matrix  if needed.

if n==2,

    cout=T2M(cout);

end

end  % rotateCij

function c=T2M(c_in)

% function to convert elastic constants between tensor C(i,j,k,l) 

%    and matrix C(i,j)

% Usage:  c_out=T2M(c_in)

%            if c_in is 6x6 matrix c_out is 3x3x3x3 array

%            if c-in is 3x3x3x3 array  c-out is 6x6

%This is based on FORTRAN code converted to MATLAB

%  jmbrown 2000

length(size(c_in));

if(length(size(c_in))==2),

  c=zeros(3,3,3,3);

  for i=1:3,

    for j=1:3,

        for k=1:3,

            for l=1:3,

                m=9-i-j;

                if (i==j), m=i; end

                n=9-k-l;

                if (k==l), n=k; end

                c(i,j,k,l)=c_in(m,n);

            end                  

        end

     end

   end

else 

    c=zeros(6,6);

    for i=1:3,

        for j=1:3,

            for k=1:3,

                for l=1:3,

                     m=9-i-j;

                     if (i==j), m=i; end

                     n=9-k-l;

                     if (k==l), n=k; end

                     c(m,n)=c_in(i,j,k,l);

                end

            end

        end

    end

end

end  % of T2M

