
Why the I formulas for Dot Product are equal.
Given nonzero vectors 4 =<y,, V2, Vz) andT =<W,,W2, Nz).nee -

DotProductdef.:Y. v, w, +V2W2 +Vz N3 · h+0=4btw.Y and wo

Now we will show
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The calculation: byLaw of Cosines
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c=a+b2 - 2abco20
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So we just showed:

I
~

all algebra again -

so

just cancell.
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amk Above covers the case thatI and i are sides ofa triangles.
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I =
kVSo we were assume yNw. What if H1W? Then xx for some RI0.

So v =v.(RY) =k(Y.) =kI2=IITIR k

and IVII 11 WA cosO=IIll 11kyll cor=IIII IR IXII coso=11412 il8
and k =1/csAsince [k>0 => e=0] and [kC0 => 0 =TJ.SO/DP2)holds.



Why the I formulas for Cross Product are equal.
Given non zero

more
nonparallel vectors Y =(y,, V2, Vz) andT =(W,,W2, W3).
men -

cross productdef.: xwires). Let =Avi-4btwi andin
Now we show that
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V xw
=[ II) Fll sint] R

xX (P1)
->By def.xx is the unit vector in direction of xw

⑧

The scar IIIl III sint 30 since 0C8=H.

*So all we need to show is that lengthof vxw=Ill IIIsint
So all we need to show is that 11xxW=1V*IWIR sin".

The calculation: Recall YXYE <V2Ws-V3W2, VaW,-y,was Y,Wa-V2W,S.
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here is

algebra,

with some

clever

steps.

-- factor outNI
IIWI <-

-some calculus

·
Aalg, again,

I vow = IiVI I1Wll ad
⑦ is angle bow and we

We justshowed · So all done!
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