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Announcing final project



Back to Linear Systems of
eguations



Direct vs. Iterative methods of solving linear systems

Direct Methods Iterative Methods
e e.g. Gaussian Elimination + e e.g. Gauss-Seidel method
Backward substitution e Others:
e Others: o Method of steepest descent
o LU Decomposition, e FEachiterationimproves your guess
o  Matrix Inversion until your solution is good enough.

e After acertain number of steps,
you arrive at the correct solution.
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Another Direct Method: for solving Ax=b:
LU Decomposition

Suppose we know that A can be decomposed into the
product of two matrices.
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Another Direct Method: for solving Ax=b:

LU Decomposition
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Then, we can solve the linear system step-by-step.

Step 1: Define and solve for y
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Summary:
How to solve Ax=b when you know L and U

Fad L W Such #of LU=A
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LU=A = LUZ
~ s = "”

Let y=Ux = Ly = b, solve for y
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Uz = v, solve for x
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How do we find L and U? Approach 1
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How do we find L and U? Doolittle's Method

e The general problem of finding a lower triangular matrix and an upper triangular
matrix whose product equals A does not have a unique solution. There caq be

A A Ass L1 O 0 Uin Uiz Uis Man PO';I“S (L,\A)
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e Doolittle’s Method restricts the options available and gives a unique solution to
the above problem.
o Look for L and U of the form:
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Given  an A, ‘:na( L/;no( uﬂ;kd L-U=4
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LU Decomposition using Doolittle's Method

e Doolittle’s Method restricts the options available and gives a unique solution to

the above problem.
o Look for L and U of the form:
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LU Decomposition using Doolittle's Method

e Doolittle’s Method restricts the options available and gives a unique solution to

the above problem.
o The U of Doolittle’s method is identical to the result of Gauss-eliminating the original
matrix A
o WhataboutL?
m Theoff-diagonal elements of L are the values of the multipliers that were used
during Gauss elimination
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