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1. Let v1 = (2,1,0,3), v = (1,2,5,—1) and vs = (7, 1,5, 8).

a) Show that S = {v1,vs,v3} is a linearly independent set.
(a)
(b) Is span(S) = R*? Does S form a basis for R1?

(c) If your answer to part (b) is no, can you add vector(s) into S (ie. make the
set bigger) so that we have a basis for R*?

2. Let a, b, c be vectors and

S; = {a,b}

Sy = {a—bb—cc—a}

S; = {a—bb—c,c+a}

Sy = {a,a+b,a+b+c}

Ss = {a+bb+ca+c,a+b+c}

(a) If a, b, ¢ are vectors in R® and suppose span(a, b, ¢c) = R*. Which of the sets
above also span R3?

(b) If a, b, ¢ are linearly independent vectors in R™, which of the sets above are
also linearly independent?

3. Let vy, vo and vz be vectors in R® and A be a 3 x 3 matrix. For this question,
treat all vectors in R? as column vectors.

(a) Note that Awvy, Avy, Avs are also vectors in R®. Show that if Avy, Av.,
Aws are linearly independent vectors, then vy, vs and ws are also linearly
independent.

(b) Suppose v; = (2,1, —=7)T, vy = (=2, -3, -5)1, vs = (1,2,4)T.

(i) Show that vy, va, vs are linearly independent.
(ii) Pick your favorite 3 x 3 matrix A (other than Is and 03). Determine, for
your choice of A, if Av,, Av,, Avs are also linearly independent.
(iii) Experiment with few other choices of A. See if you can develop a theory
on whether the set {Avy, Avy, Avs} will (always? never? sometimes?)
be linearly independent. Prove your theory, if possible!

4. Determine which of the following statements are true. Justify your answers.

(a) Suppose V is a subspace of R?. If {v;, v} is a basis for V, then it is also a
basis for R2.

(b) Suppose V is a subspace of R?. If {v;, v} spans V, then {v;, v} is a basis
for V.



(¢) If {vy,va,...,v%} is @ basis for a subspace V' of R", then {cvy, cvs, ..., cvg} is
also a basis for V for all ¢ # 0.

(d) There exist subspaces V and W of R? such that dim(V — W) = dim(V) =
dim(W). (Refer to Tutorial 3 Question 5 for definition of V — W.)

5. For each of the following, find the coordinate vector of v relative to the basis
S = {ul,U2,U3}.

(a) v=(2,-1,3), ug = (1,0,0), us = (2,2,0), us = (3,3,3).
(b) v =(5,-12,3), us = (1,2,3), us = (—4,5,6), us = (7, —8,9).



