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DEF Let u and v be vectors in R™. The

of u and v, denoted u - v is

defined as

U1
V2
u~v:uTV:[u1 Uy U3 - un] 3| =
_Un_
3 1
EX Givenu = |—4| and v= |—1|, compute
0 2
(a). u-v
(b). v-u
(c). u-u

THEOREM Properties of Inner Product

(a). u-v=v-u
(b). (W+v) - wW=u-wtv w
(c). (cu)-v=c(u)-v=u-(cv)
(d). u-u>0

(e). u-u=0iffu=0

NOTE The result of an inner product is a
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What is the distance between two points (z1,y1) and (z2,y2) in R??

J252)

xiyn®

Suppose the vector v = [a

b] in R? is in standard position. What is the length of the vector v?

@b

What are the corresponding formulas in R3?

Extend these ideas to R™:

DEF Let v be a vector in R™. The of v, denoted ||v| (or |v]), is the
nonnegative scalar defined by

lvil =

THEOREM For any scalar ¢, ||cv]| = [c|||v]|

PROOF
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DEF A vector is a vector with a length of one.

2

EX Given v = find a unit vector u in the same direction as v.

-1
2 Y
0
Step 1. Find the length of v.

v
Step 2. Divide v by its length ||v||, i.e. u= ol
v
u points in the same direction because
u has a length of 1 since
NOTE The process of finding a unit vector in the same direction as v is called V.

Recall, that a basis for a vector space (or subspace) is not unique.

-2 1
EX Let W be the subspace of R? that is spanned by By = 11,10
0 1

Find a basis for W that contains only unit vectors.



