MATH 54 — MIDTERM #1

Problem #1. Find the inverse of the matrix
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Problem #2. Compute the rank of the following matrix and find bases for its row
space, column space and null space:
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Problem #3. The Cauchy-Schwarz inequality states that
Ix -y < |Ix|lll¥ll for vectors x,y € R™.
Use this to prove the triangle inequality

lIx + ¥yl < |Ix|| + ||yl for vectors x,y € R™.

Problem #4. Let A be an n x n matrix satisfying
A
Find numbers r and s so that B = [ +rA + sA? solves the equation

B =T+ A4

Problem #5. Suppose that {vy,...,v,} is a basis of R™ and that A is an invertible
n X n matrix.

Prove that {Avy,..., Av,} is a basis of R”.



