MA 2007B: Linear Algebra I — Quiz #1

Name: Student ID number:

L= 3 € R2 Find ||v||, ||w]|, |v + w]||, v - w, and cos 6,

where 0 is the angle between column vectors v and w.

(1) (5 points) Letv = {3 4

Solution:
||| = V32 +42 = /25 = 5.
|lw| = V42 +32 = V25 = 5.

ovet= B -

443
3 4
v-w = {4] . [31 =12+ 12 = 24.
[o][[Jw] 25

(2) (5points) (i) State the Cauchy-Schwarz-Buniakowsky inequality for vectors in R"
and then (ii) use the CSB inequality to prove that

lo+w| <ol +[[w], Vo,weR"

Solution:
(i). Cauchy-Schwarz-Buniakowsky inequality:
Letov, w € R". Then |v - w| < ||v]|||w]|.

ii). Proof: For any v, w € R", we have
(if) y

lo+w|? = (v+w): (v+w)
vvtov-wt+w-vt+w-w
v-v+20-wH+w-w

o1 + 20 - w + [|w|*.

By the Cauchy-Schwarz-Buniakowsky inequality, we have

lo+wl* < |lo|*+2]o]|wl] + |w]
= (lloll + [lwl}).

Therefore, we obtain
o +wl| < [lo||+ [lw]. O



