Hint to MATLAB for Homework #2

Mass matrix for the interval (-1,1) is defined by
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where 
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are the shape functions ( Lagrange polynomials ) of the M node line element. The first derivative of the Lagrange polynomials become


[image: image3.wmf](

)

1

1

2

1

,

1

&

1

1

-

-

+

-

=

-

-

-

=

¹

¹

=

¹

=

å

M

i

s

s

s

s

s

s

s

s

N

ds

d

i

M

k

j

i

j

j

j

i

j

M

i

k

k

k

i

i

C

.

· MATLAB Program

% Forming the Lagrange Polynomials and Their First Derivatives

% and Plot these functions

% M is the number of "nodes" in an interval, that is, M-1 is the

% degree of the Lagrange polynomials

% lagpoly  = function to form the Lagrange polynomials

% dlagpoly = first derivatives of the Lagrange polynomials
M=5;

s=-1:0.05:+1;

for i=1:M

   Ni=lagpoly(s,i,M);

   dNi=dlagpoly(s,i,M);

   plot(s,Ni,s,dNi)

   title('Lagrange Polynomial and Its First Derivative')

   xlabel('s')

   ylabel('Ni & dNi/ds')

   pause

end
% Forming Element Mass Matrix without dx/ds

% Integration over an interval is made by the trapezoid rule

% Number of the subinterval for the trapezoid rule is the same

% with the number of intervals for plotting the shape functions
N=size(s,2)-1

rA=1;

Mass=zeros(M);

for i=1:M

   Ni=lagpoly(s,i,M);

   for j=1:M

      Nj=lagpoly(s,j,M);

      mij=rA*Ni.*Nj;

      Mass(i,j)=(sum(mij)-0.5*(mij(1)+mij(N+1)))*2/N;

   end
end
Mass

function li=lagpoly(x,i,n)

% (n-1) degree Lagrange polynomials evaluated at an arbitrary point x in (-1,1)
% n nodal points are equally distributed on [-1,1]
% The first node is at x = -1, while the last node is at x = +1
m=size(x,2);

xi=-1+2*(i-1)/(n-1);

Lij=ones(1,m);

for j=1:n

   xj=-1+2*(j-1)/(n-1);

   if j~=i, Lij=Lij.*(x-xj)/(xi-xj);, end
end
li=Lij;

function dli=dlagpoly(x,i,n)

% 1st derivative of the (n-1) degree Lagrange polynomials evaluated at an arbitrary point x in (-1,1)
% n nodal points are equally distributed on [-1,1]
% The first node is at x = -1, while the last node is at x = +1
m=size(x,2);

xi=-1+2*(i-1)/(n-1);

dLij=zeros(1,m);

for k=1:n

   if k~=i

      xk=-1+2*(k-1)/(n-1);

      Lij=ones(1,m);

      for j=1:n

         xj=-1+2*(j-1)/(n-1);

         if j~=i & j~=k, Lij=Lij.*(x-xj)/(xi-xj);,end
      end
      dLij=dLij+Lij/(xi-xk);

   end
end
dli=dLij;

· Profiles of the Lagrange polynomials and their first derivatives ( M = 5 )
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· Computed Mass Matrix in the interval (-1,+1) using N number of subintervals and the trapezoid rule for integration

N =

    40

Mass =

    0.1047    0.1027   -0.0601    0.0192   -0.0100

    0.1027    0.6321   -0.1354    0.0903    0.0192

   -0.0601   -0.1354    0.6603   -0.1354   -0.0601

    0.0192    0.0903   -0.1354    0.6321    0.1027

   -0.0100    0.0192   -0.0601    0.1027    0.1047

_969950734.unknown

_969950892.unknown

_969950644.unknown

