3. THE DOT PRODUCT 13
NOTE.

(1) The dot product of two vectors is a number.

(2) A vector (a,b) in V4 can be thought of a vector (a, b,0) in As, so results
we prove for V3 also hold for V5.

THEOREM (3.1). For vectors a,b, ¢ and any scalar d,
(1)a-b=Db-a
(2)a(b+c)=a-b+a-c
(3) (da)-b=d(a-b)=a-(db)
(4)0-a=0
(5)a-a=|al
PROOF.
(2) a-(b+c)= (a1, asas)- ((br,bs,bs) + (c1, 2, c3))
= (a1, as, az) - (b1 + c1, by + o, b3 + ¢3)
= ay1(by + 1) + az(by + ¢2) + as(bs + ¢3)
= a1b; + ajc; + asby + ascy + azbs + ascs
= a1by + asbs + azbs + ajcy + ases + ascs
= (a1, as, as) - (b1, ba, b3) + (a1, az,as) - {c1, 2, c3)
=a-b+a-c.
I

(5) a-a— <a1,a2,a3> . (al,ag,a3> = GJ% + CL% + a% = H<CL1,CL2,CL3> = HaH2

NOTE. a-b = 0 does not imply a = 0 or b = 0, so this differs from our
usual multiplication.



