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Cross Product

Uy U1
Definition: The cross-product of vectors 4@ = [ug} and U = |:‘b'2:| is defined by
Uz vz

Uglg — Ug¥y
L X U= | sty — Uy

Uty — Ualhy

2l

Note that the cross product is only defined in R31

1 4 (2)(6) — (3)(—5) a7
[2]X{—5]= (3)(4) — (1)(6) ={ﬁ]
(1)(=5) — (2)(4)

Example

Cross Product
Calculating the Cross Product

-Auy -Bujvj -(71..!2vJT

Cu v, Auzv Bu LV,
If we combine the A terms, we get —Auzvy + Ausv; = Augvz — uzvs).
Removing 4, we have the first component of % x .
Similarly, —Bu,vs + Buav; leads us to the second compontent tizt; — V3.
And —C'uzv; + Cuy v, leads us to the third component w; vy — s
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Cross Product

Example

1 0
Calculate the cross product of { 2 } and |: 5 :|
-1 -3

Solution

5A 3B 0C
1\2 /—1 /1 2
0/5>:-3>:0/5
A B/\C’!\A\B

- I - |
5C -6A OB

Soour Atermsare 5 — 6= —1, our Bterms are 3 + 0 = 3, and our Ctermsare 0 + 5 = 5.

(T

Cross Product
Theorem 1.5.1

ForZ,4,7Z € B® and t € R, we have

bl

Proofof Z x §j = —y x &
Suppose Z,4 € B®. Then

Yy — Usa
—YXT =—|ysT1— U T3

YiZa — Y1

YTz — YsTa
Yoy — Yy T2

[il”zys — T3Ys }
=T

YzZ2 — yzms}

T3l — T1lz
T1ly — T2l

Xy
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Proofs

Be sure to write out all the details of the proof, as we did above.
Every question is a proofl
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