
Orthogonal Projection.

The dot product measures , on some sense
,

how alike two vectors are .
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The other is orthogonal to a .
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It is the signed magnitude of the

orthogonal projection
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Section 12.4 Cross Product

Warmup exercise : 2×2 determinant

of = Lu
, , uz>

I = Lui , Uz>

IF]:-[ ; ;] ←
↳ matrix

By definition, y
2×2 determinant

/ I, I:/ = 4h - nay
i

need not be positive .
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But : if a> o
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then lab ) is the arm at the



parallelogram, but / Is / is negative

Fact : fan all 2-d vectors

/ %) is
, up to sign, the area at

the parallelism spanned by ñ, 8

i
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It is positive if you turn left to get

from ñ to v3 and negative if you town

right to get fam a- to J
.



Geometrically, / Is / =o because the area is 0.
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There is a 3-d version as well :
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, up

to sign
,

the area of the parallelepiped spanned

by ñ,v,w .

It is positive it

righthanded (Demonstrate



Cross Product :

of = 4 a
, , az, as>

I = Gb , , bz, bz>

a- ✗ I = ( azbs - asbz, as b , - a , bs, aibz - azb ,>

Whew ! Why ?

Now we multiply two vectors and obtain a

vector in return
.

This is a very special 3-d

operation .

a- ✗ a- = 8

a- ✗ 8 = - b- ✗ as
.

a- • ( a-✗ b) = a.la#-asXbitazab,-a.bs)tas(aX-azbc)--
0



a- is perpendicular to a-✗ I
.

lhseometr !

I. Cixi)= - I. ( b- ✗a) = -0=0 .
bi is perpendicular to Ex} also

.

Key property. ñxb is perpendicular

to both a- and 5
.
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Mnemonic for computing , using determinants

µ
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