Tutorial 3: Linear Algebra
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Problem 1: Suppose that V is a vector space, u is a vector in V' and c is any real number.
Then prove the following

e (O.u = identity vector of V'
e (—1).u = inverse of u

e if c.u is the identity vector of V' then either ¢ = 0 or u is the identity vector of V

Problem 2: Prove that any finite set of vectors that contains the zero vector will be linearly
dependent

Problem 3: Suppose A is invertible and you exchange its first two rows to obtain a new
matrix B. Is the new matrix B invertible, and how would you find B~! from A~!?

Problem 4: If A is invertible, must the column space of A~! be the same as the column
space of A?

Problem 5: Suppose that {v,vs,...,v,} is a basis for R" . Show that if A is an n X n

invertible matrix(i.e rank is n), then {Avy, Avy, ..., Av,} is also a basis for R™
Let S = {v1,v9,...,v,} be a set of vectors in a vector space V and let W be the set of all
linear combinations of the vectors . The setWW is called the span of the vectors vy, ..., v,



