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Lower Triangular Matrix
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Lower Triangular Matrix

- Does the definition of a special data structure for triangular matrix
provide any benefits over a typical matrix in terms of memory and
processing time?

- We can insert the items in a single dimensional array:
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Lower Triangular Matrix

- How can we find the position of uli][j] in the array?

- Answer: i=1, there is one item in the 0t row, 2 items in the 1t row.
- i=2, there is one item in the 0t row, 2 items in the 15t row, 3 items in the 2" row.

- Therefore the address of u[i][j] in the array is calculated as below:
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Band Matrix
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Matrix (n, a) : n by n matrix, non-zero entries are confined to a diagonal band,
comprising the main diagonal and zero or more diagonals (a-1) on either
side.
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Band Matrix
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D
Band Matrix

- What kind of a data structure can we use?

- We can insert the items in a single dimensional array:
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- What is the number of items in the array?



D
Band Matrix

- What is the number of items in the array?

- Number of items on and below the diagonal:

n+(n-D+(n-2)+..+n- (a- 1)
- Number of items above the diagonal:

(n-1)+(n-2)+..+n- (b-1)

- Sum of these becomes:

Sum=n+n-1)+(n-2)+..+n- (a-D+(n-D+(n- 2)+..+n- (b-1)

= n(a+b-1)- (a-zl)a_ (b-21)b
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Sparse Matrix

- Most of the elements are zero.
- It wastes space.
Sparsity: the fraction of zero elements.

Basic matrix operations: ol 15 0 0 22 0 -1s
1. Creation 1 0 11 3 0 0 O
2. Addition 2 0O 0 0 -6 0 O
3. Multiplication 3 o 0 0 0 o0 O
4. Transpose 4 2100 0 0 0

5/ 0 0 28 0 0 0




Sparse Matrix
Data Structure

- a[0].row: row index
- a[0].col: column index

- a[0].value: number of items In
the sparse matrix

‘ Rows and columns are in
ascending order!



Sparse Matrix
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Matrix Transpose

- Replacement of rows and columns in a matrix is called
the transpose of the matrix:
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- The item aJi][j] becomes alj][i].



Matrix Transpose

Question: What is the complexity of this method?



Fast Transpose




Fast Transpose

- Execute the fastTranspose method.
- Question: What is the complexity of the method?

- Compare its complexity with the previous transpose
method.



