2. Orthogonality and Linear independence (hand-in) (Wv¥vY)

a) For which number s € R are the two following vectors orthogonal?

-0

b) For which number ¢ € IR are the three following vectors linearly dependent?

¢) Show that if two nonz
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4. Linear independence (**f?)

Leteq,...,e, € R™ be the standard unit vectors in R™. Consider the vectors vq,...,v,, € R™
with v; == e; + e;4 foralli € {1,2,...,m — 1} and v, == e,, + €.

1 0 1
vi=|1],vo=[1],v3=1]0
0 1 1

For example, we get

in the case m = 3, and

1 0 0 1
Vi — 1 Vo — 1 - 0 i — 0
1 — 0 ] 2 — l ) 3 — 1 ] 4 = O
0 0 1 1
in the case m = 4. o ldpe g +Vp— V& ~ Vg
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5. Angle between two vectors (W)

x z
Consider two non-zero vectors v = (y) and w = (T) in R? with 4+ y + z = 0. Determine
z Yy
the value of cos(a) where v denotes the angle between the two vectors v and w. You are not
required to compute (or look up) c, but you are of course welcome to do so.
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