
MATH 2371, Homework 5

Kiumars Kaveh

Due date: Monday March 14, 2016

Problem 1: Let A be an n× n real symmetric matrix.

(a) Let d > 0 be a real number. Show that λmin(A+ dI) > λmin(A).

(b) More generally, let D be a real diagonal matrix with positive diagonal
entries. Show that λmin(A+D) > λmin(A).

Problem 2: Let A, B, C be n × n matrices such that A is invertible,
B = AB and C = −AC. Prove that rank(B) + rank(C) ≤ n. (Hint: show
that RB ∩RC = {0}, where RB, RC are the range of B and C respectively.)

Problem 3: (Existence of logarithm) Let A be a positive matrix. Prove
that there is a self-adjoint matrix B such that eB = A. Show that B is
unique.

Problem 4: Show if A, B are 3 × 3 matrices such that A, B 6= 0 but
A2 = B2 = 0 then A and B are similar matrices.

Problem 5: Let A be an n×n complex matrix. Prove that if limk→∞Ak = 0
then r(A) < 1, where r(A) is the spectral radius.
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