October 14, 2015

Addition and scalar multiplication are required to satisfy
these eight rules,

X+y=y+=x.

x+(+z)=x+y)+z

There is a unique “zero vector” such that x +0 = x for all x.
For each x there is a unique vector —x such that x4+ (—x) = 0.
Ix =x.

(c1c2)x = c1(c2x).

c(x+y) =cx+cy.
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(c1+ca)x = c1x+ cox.

Suppose V = R?, does x-y plane satisfy eight rules?
1) X+9 =4 +x

K= callos‘-)
3- <b‘l bﬁ-)

Qb , Buth) = (bt A, , byt G)

swee ot =l %a,
¥4y =yt

D %4149~ (ayp e
2=CC(,G)
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3) ¥X%o0 =X
0=Co,0>
4) g =0
-X=CCa, —a,)

(0G0 | B4 o) = (0, oY

O X = k)

Cala, o) = ¢ (aa,,Go.)

(0/60,,%@%)=(0,60,,,Gay)

Suppose (X, X))+ (y;, ,) = (X, +y,, X, + y,). With the
usual multiplication cx = (¢x,, ¢x, ), which of the eight
conditions are not satisfied?

Be+9) <2« x <y * )

(KitYas XY )+ (2, )= (O, 1) + (4,42, Yo+ 2)

(xy Z2) Koty +z):(x,+g._@,Yz+‘J\+%)

c(K*‘j) Ck 4Cq
c (Kﬁ\),_’ \L,_{-\“‘) = (v, O & (v, cq,b

(Critey, Crutay) < (x4, ycratey)
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(K, KD & (¥, ~Xp) = O
(X X4, Ka-Xg) = O

é( K€Y =¢~x
CXi#)a, Xaty,) 7/ (Yet¥a  utk() /
(eA@)X = CX4Cx

CtedKy ,(CHDKL) = (€K, G %) + (G, k)

f(ﬁxﬁczh,c\mc,\c)

Suppose the multiplication €X is defined to produce (C.xl, 0)

instead of (cxl, CX, ). With the usual addition in R2, are the
eight conditions satisfied?

R (X=X
I Ky, %)= (XUO)f( Ky, ¥X=)
D, ClR+Y) = x4 cy
C (X \*\'“)\z *"’) - (QK\; 0)*' ((‘h)b)

Cc(‘&‘l\&, 0) < (CXﬁqhg) /
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Which rule is broken if ¢f(x)= f(cx)? Keep the
usual addition f(x)+ g(x).




