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Recurrent relation of Laplacian expansion

• det(A) is decomposed to n sub-tasks  
• Each calculates determinant of an (n-1)-by-

(n-1) matrix 
• The problem size is reduced from n to n-1
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Recursive programming based on Laplacian 
expansion

•  
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m==2 & 
n==2

T

ans=A(1,1)*A(2,2)-A(1,2)*A(2,1)

function ans= mydet(A)

for i=1:n

B=[A(2:n,1:i-1) A(2:n,i+1:n)] 

ans=0

ai= (-1)^(i+1)*A(1,i)*mydet(B) 
ans = ans +ai



Drawbacks

• Computational complexity, O(n!) 
• Time consuming  
• Memory consuming 
• If n >10, it results in intolerant computing 

time to evaluate determinant by recursive 
programming. 

• An improvement by Bareiss's standard 
fraction free Gaussian elimination  
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Bareiss's standard fraction free Gaussian 
elimination
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          for k=1:N 
         for i=k+1:N 

       for j=k+1:N 

[N,M]=size(A);  
a=zeros(N,N,N); 
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       for k=1:N 
       for i=k+1:N 
       for j=k+1:N 

      end 
      end 
      end 
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     if k==1 
     a(i,j,k)=A(k,k)*A(i,j)-A(i,k)*A(k,j); 
     end 

     if k==2 
     a(i,j,k)=(a(k,k,1)* a(i,j,1)-a(i,k,1)* a(k,j,1))/A(k-1,k-1); 
     end 

     if k>2 
     a(i,j,k)=(a(k,k,k-1)* a(i,j,k-1)-a(i,k,k-1)* a(k,j,k-1))/a(k-1,k-1,k-2); 
     end 



[N,M]=size(A);  
a=zeros(N,N,N); 
for k=1:N 
for i=k+1:N 
for j=k+1:N 
     if k==1 
     a(i,j,k)=A(k,k)*A(i,j)-A(i,k)*A(k,j); 
     end 
     if k==2 
    a(i,j,k)=(a(k,k,1)* a(i,j,1)-a(i,k,1)* a(k,j,1))/A(k-1,k-1); 
     end 
     if k>2 
     a(i,j,k)=(a(k,k,k-1)* a(i,j,k-1)-a(i,k,k-1)* a(k,j,k-1))/
a(k-1,k-1,k-2); 
     end 
end 
end 
end 
a(N,N,N-1) 
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