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PROBLEM 1 (20 Points) Prove the following:
1. (10 Points) For any vector x € R”
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2. (10 Points) For any matrix A € R™*"
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PROBLEM 2 (20 Points)

1. (10 Points) Compute, if possible, the LDL? decomposition, (L unit lower triangular and D diagonal and

invertible) with no pivoting, of the symmetric matrix

2 -4 4 0
-4 11 -8 -6
4 -8 9 =2
0 -6 -2 18

A=

2. (10 Points) Is A positive definite? Why? If the answer was “yes”, compute the Cholesky factor of A, that

is, a lower triangular matrix R such that A = RRT

PROBLEM 3 (20 Points)
1. (10 Points) Find a > 0 and 8 > 0 such that the matrix

A=
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is strictly diagonally dominant.

2. (10 Points) Suppose A and B are symmetric positive definite matrices.

1. Is A + B positive definite?
2. Is A — B positive definite?




