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Homework number: 2

Homework Title: Exercise 2.21

Problem description:
If A, B, and C are n x n matrices, with B and C nonsingular, and b is an n-vector, how would you implement the formula


x = B^(-1) * (2*A + I)*(C^(-1) + A)*b

without computing any matrix inverses?

Problem solution:

x = B^(-1) * (2*A + I)*(C^(-1) + A)*b = B^(-1) * (2*A + I)*(C^(-1)*b + A*b)
To avoid calculating the inverse of matrix C, we solve the following linear system:

C*u = b, so u = C^(-1)*b

We have x = B^(-1) * (2*A + I)*(u + A*b)

Now we calculate v = (2*A + I)*(u + A*b) and so we get x = B^(-1)*v

As a last step, we solve the system B*x = v to get the final result x.
Results:

Discussion and Comments: 

From this exercise we can see, that we do not have to calculate any matrix inverses, when we have something like A^(-1)*b. We just have to solve the linear system A*u = b and get u = A^(-1)*b.

To implement bigger formulas without calculating any matrix inverses, it is necessary to solve several linear systems to get the result.

