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Dawson College: Linear Algebra (SCIENCE): 201-NYC-05-S7: Fall 2022: Quiz 12 name: ILAM&W—
Books, watches, notes or cell phones are not allowed. The only calculators allowed are the Sharp EL-531%*. You must show all your work, the correct answer is worth 1 mark the remaining marks are given for the work

Question 1. Consider the set
V={(y)|x+y=2}
under the following operations:

(xla y1)+<x27 yZ) = ()C] X2, V1 +y271) k'(xa y) = (k)C*k+1, yk)
a. (1 mark) Find 2-(3,-1).

2'(5)']) = (3(3)-21-) '(-l)z) = [;') /)

b. (3 marks) Show that V contains a zero vector (in the sense of a vector space).

Let o= (a,b) wnd v=(x,y) € V

-

V+o =V
(x, )+ (o) = (x,y)

(Ka,,gfb')) © [x,y)

Xorv = X = o=l

'1*"’” :j = bjl

L 0= €V sluce 14172
¢. (3 marks) Does V contain an additive inverse for v = (—1,3)? If so, find it. Justify.
Viw =0
-, +(x,y)*° 0O,)
(-1, }H’-fl)-' (1,))
xc) = x==|
Jy-1=1 Ayl

W) €V gimec N F L

d. (2 marks) Is V with the given operations a vector space? Justify.

V 15 wt o vector spact smee axiom (5 fails becavse o does wl contorin
Ve (-1,3) € V does nol have an addibive javerse (o U.

Question 2. (3 marks) If the statement is false provide a counterexample. If the statement is true provide a proof of the statement.
There does not exist a vector space with two elements.

Teve

’Su)a,go;(, that V= fg,!a’} 15 o veclfor 5/aa. Smee Vs o vector 5/0146 Lhen
oeV (WoLOG 0:-a), Then b#o and 048 =l suce 2o 5% as ot the
ocdditive wmutrse of b, Owd bels2lp#0 hy Lhwm Ll sice 230 and h#g,

¢ - -
o0 _b does uaf‘ howe awn ov.JJ;th- Inverst .



Bonus Question.
definition:' A group G is a set of elements satisfying the four conditions below, relative to some binary operation.

1. 3e€Gs.t.Vge G :e-g=g-e=g. (Identity.)
2. Vx,9,2€ G: (x-y)-z=x-(y-2). (Associativity.)
3. Vxe G,y Gs.t.x-y=y-x=e. (Inverse.)

4. Vx,ye G:x-y € G. (Closure.)

&

(2 marks) Show that the identity is unique.

=

(2 marks) Is a vector space a group?

Uhttps://web.williams.edu/Mathematics/sjmiller/public_html/mathlab/public_html/handouts/GroupTheoryIntro.tex



