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Tutorial 05

1. Consider the vector space R? with the usual vector addition and scalar multiplication operations. For u = (1,1)
and v = (1,4), let S(,) and S(y) be the span of {u} and {v}, respectively. Find wi € S(,) and wp € S(y) such that

Wi + Wo = (2,3)

2. Let V be a vector space and let vq,ve € V. Define wy = vi + vy and wo = vy — va. Prove that the set {vy,va}
is linearly independent if and only if the set {w1,wa} is linearly independent.

3. Let (V,+,-) be a real vector space, and let vi,va,v3, vy € V. Let W denote the linear span of the vectors
v1, Vs, and let Wy denote the linear span of the vectors v, v4. Assume vy € Wy and v4 € W1; show that it then
follows that Wy C Wy

4. Let (V,+,-) be areal vector space, and let vi, vy € V with v # va. Let w1, wa € V be defined by wi = 2vq+vs
and wo = vi — 2vy. Show that if {vy,va} is linearly independent, then {wy,wo} is linearly independent as well.

5. In the vector space R? consider the vectors (6,2) and (4,t), where ¢ € R is a real parameter.

(a) Find all the values of t such that the vector equation
21(6,2) + z2(4,t) = (1,1)
has a solution.
(b) Find all the values of t such that the vector equation
21(6,2) +22(4,t) =b
always has a solution regardless of the choice of b = (b1, bs) € R2.
(¢) For which value(s) of ¢ does the vector equation
21(6,2) + z2(4,t) = (9,3)

have an infinite number of solutions?
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