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Exercise 2.1. Let A be an n × n nonsingular matrix. Prove PA = LDU , where P is a
permutation matrix, L is unit lower triangular, D is diagonal and U is unit upper triangular.

Exercise 2.2. Let A be an n × n symmetric, positive definite matrix and consider the
partition

A =

(
α ct

c B

)
,

where α is a scalar and B is n− 1 × n− 1. Prove the n− 1 × n− 1 matrix

S = B − cct

α

is also symmetric positive definite.

Exercise 2.3. Let A be an n × n symmetric positive definite matrix. Prove A = LDLt,
where L is unit lower triangular and D is diagonal with positive diagonal entries. (Hint:
use Exercise 2.2 and induction.)

Exercise 2.4. Let A be an n × n symmetric positive definite matrix. Prove A = LLt,
where L is lower triangular with positive diagonal entries. This factorization is called the
Cholesky factorization.

Exercise 2.5. Let A be an n × n symmetric, positive definite matrix, and consider the
partition

A =

(
B c
ct α

)
,

where B is n− 1 × n− 1 and α is a scalar. Let B have the decomposition B = L̄D̄L̄t. Use
this decomposition to compute the LDLt decomposition of A. This is another variant of
Gaussian elimination called bordering.


