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Problem Statement

Given a Square matrix A(n x n), decompose it into a Lower triangular
matrix (L) and an Upper triangular matrix (U).
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Applications

» Computers usually solve system of Linear Equations using LU
decomposition

» Used in Computing determinant of matrix



Example: Finding the [U] maftrix

» Using the Forward Elimination Procedure of Gauss Elimination
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Step 1: 2—2:2.56; ROVVZROM(Z.SG){ 0 -48 1.56}
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FiInding the [U] matrix
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» Matrix after Step 1:

0 -168 -4.76
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(35)=| 0 —4.8 -156
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Step 2: %6'88:3.5; Row3— Row2
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Ul=| 0 -48 -156
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FiInding the [L] matrix

From the first step
of forward

elimination 64 8 1
144 12 1




FiInding the [L] matrix

From the second
step of forward
elimination

0 0
[L]=]256 1 0
576 35 1




Parallelizing LU Decomposition
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» N =number of processors
» Processor rank (0, 1, 2, 3...n-1)

» If ( Processor_Rank == (Row_Index % n) ):
» Processes the row

» Broadcast the row



Implementafi

» Sequentia



Sequential: Input Size vs Time
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MPI: Matrix size vs Nodes




MPI: Input Size vs Time
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OpenMP: Matrix size vs Nodes




OpenMP: Input Size vs Time
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