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Chapter 6 Notes, Lay Ge Chalmeta

6.1 Inner Product, Length, and Orthogonality
6.1.1 Multiplying Vectors

There are two ways to multiply vectors u and o

1. the cross product u = v. We will not be discussing cross products in this class.

2. the dot product w - v. The dot product is also called the inner product. }/\ me M

Definition 6.1. The inner product (or dot product) of two x = 1 vectors w and »
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is the product u-v = uTv.
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IMPORTANT: Notice that when you take the dot product of two vectors you have a scalar
answer. The dot product is a single number.
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s of the Inner Product

Properties of the Inner Product: Let u, v, and w be vectors in B", and let ¢ be a scalar,
Then

l. u-v=v-u 2, 2 2
2 (ut+v) w=u-wtv-w (_/t‘(/(-: ('/{t 1(/“'(/2/ (_“'+ uﬂ

3. (cw)-v=rclu-v)=u-(cv)
4 w-uzandu-u=0=u=0

Properties 2 and 3 can be combined into

(crty + - - 4 cpitp) - w = e (uy - W) + -+ + ey - w)
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6.1.2 Length of a Vector

Length of a

Definition 6.2. The length (or norm) of a vector v is the nonnegative scalar ||v|| defined
by

- ; " ]
[l = vv-v= \‘.-"'-e‘f +vd 4+ o2, and ||v||" =v-v
A unit vector is a vector of length 1. [A., —_
. . . N . L— len& —
If v is a vector the unit vector in the direction of v i
The process of changing a vector v into a unit vector 5talled normalizing v.
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Example 6.1.2. For v =< —1,2, -7 >

1. Find the length of v, Hrl/l/ = S(] )2’ 'I-LZ)’L + =

2. Find a unit vector in the direction of v

(direction) where the direction is a unit vector,
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€ 6.1.3. Find the dot product between v =< 12,3, =5 > and v =< 2, -3.3 >

(A - U= () +3(-7) T—tg)(3> - O

Orthogonal Vectors

Definition 6.3. Two vectors u and v are orthogonal (perpendicular) to each other if

- v 2 2 2
Theorem 6.1. Two vectors uw and v are orthogonal if and only if ||u+v||" = [lull® + ||v|".
(ie. the Pythagorean theorem is true)
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