Dot Product
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u, v same dir 6 < 90° u, v opp dir 8 > 90°
(QD) U-U = U1V1 + UVg <3D> U-U = U1V1 + Uy + U3V3

u-v = x|ul|p] = |ul||7|cos(0) v-0 = |0)? w-U=0 <= perpendicular @ L ¢, 6 =90°
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comp(¥) = £ [p] = W projz(v) = p = +|p| T| = U orthg(v) =¢=0—p

orthogonal decomposition: ¢ =p+¢ with p' || 4, ¢L @
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Distributive: ¢ (d+b) = (v-a) + (V- b) Commutative: w-v = -
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Cross Product
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(3D) ¥ x @ = det| vy vy vy | = Tdet[ 2 3} —jdet[ ! 3] +kdet[ ! 2]
W2 Ws wy W3 Wy Wo
w1 w2 W3
= (Vw3 — v3wa, —V1W3 + V3W1, ViWy — Vowy )
U X w = 1 normal vector perpendicular to U, w
|0 x W| = |v]|W]|sin(f) = area of parallelogram with sides ¥/, W
Uy U2 Ug
Triple Product: @ - (¥ x @) = det| vy vy v3 | = £ volume of parallelopiped with sides w, ¢/, @
w1 Wy W3
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Distributive: ¢ x (@ +b) = (U x @) + (U x b) Anti-commutative: W x ¥ = — U x W



Al Human
Knowledge  Understanding

Facts Ideas

The way that can be walked is not the real way.

The word that can be said is not the true word.
-Tao Te Ching
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