Special Types of Matrices

· Diagonal: Only the elements on the diagonal are non-zero.

· m(i,j) = 0 for i!=j

· Storage required: rows or n

· if(i==j)element[i-1];

· else return 0;

· Symmetric matrix: m(i,j)=m(j,i)

· Storage required:

· Non diagonal elements: n^2-n

· For the non-dia elements: (n^2-n)/2

· Total (n^2-n)/2+n=(n^2+n)/2

· Retrieval:

· i = 1: j -1

· i = 2: n+j-1

· i = 3: n+(n-1)+j-1

· i = 4: n+(n-1)+(n-2)+j-1

· i = 5: n+(n-1)+(n-2)+(n-3)+j-1

· 
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· if(i > j) swap(i, j); return element[n*i–n –i^2/2 +i/2+j-1]

· Lower Triangular matrices:

· Storage required:

· Non diagonal elements: n^2-n

· For the non-dia elements: (n^2-n)/2

· Total (n^2-n)/2+n=(n^2+n)/2

· Retrieval: 

· i = 1: j -1

· i = 2: 1+j-1

· i = 3: 1+2+j-1

· i = 4: 1+2+3+j-1

· i = 5: 1+2+3+4+j-1
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· if(i < j) return 0; return element[i * (i - 1)/2 + j -1]

· Upper Triangular Matrices:

· Storage required:

· Non diagonal elements: n^2-n

· For the non-dia elements: (n^2-n)/2

· Total (n^2-n)/2+n=(n^2+n)/2

· Retrieval: 

· i = 1: j -1

· i = 2: n+j-1

· i = 3: n+(n-1)+j-1

· i = 4: n+(n-1)+(n-2)+j-1

· i = 5: n+(n-1)+(n-2)+(n-3)+j-1

· 
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· if(i > j) return 0; 

· return element[n*i–n –i^2/2 +i/2+j-1]

· Tri-diagonal Matrices

· Storage Required:

· Diagonal elements: n

· Upper diagonal elements: n-1

· Lower Diagonal Elements: n-1

· Total:3*n-2

· Mapping done by diagonals

· Retrieval:

· If i == j+1 return element[i-2]

· If i ==j return element[n+i-2]

· If i==j-1 return element[2*n+i-2]

· Else return 0

· Sparse Matrices

· Significant number of 0’s, but no fixed pattern

· For example, 90% elements are 0’s

· If n = 1000, we need a million elements

· If 90% are 0’s, we only store 100,000

· Linked list of linked lists

· The inner linked list has nodes that store two fields: col, value

· The outer linked list stores two values row, and the inner linked list

· The matrix has number of rows and columns + the outer linked list.

· matnodes.h and lsmatrix.h
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