Homework 1

Deadline: April 9, 2023

. For any A € S", x € R” and y € R", prove that x' Ay =y " Ax.
. Prove that for any matrix A € R™*" the column rank of A is equal to the row rank of A.
. For A ¢ R™*™ and B € R"*P, prove that ||[AB| » < ||A]| Bl #-

. Suppose A € R™ ™ has eigenvalues A1, ..., \,. Prove the following statements

(a) tr(A) =370, i,
(b) det(A) =[[;_; A

. Prove the SVD always exists for any A € R™*™. (Hint: Using spectral decomposition theorem)

. Given the symmetric matrix

A B
N= {BT D]
with non-singular A and let S =D — BT A~!'B. Prove that

(a) N>0<= A>0and S > 0.
(b) If A >0, then N> 0<«<= S > 0.





