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ﬁwﬂ. Reducing ﬁ 21 HO@, we find that m W‘.A
|
%:@ M_w;mmawwﬁ m:. J. Thus T({0, 10]) = ! 5. Consider Axiom Al. We have |
-1, , = 4[1, 0 :
e 5, Ay, D [1, 0, O] + 2(0, 1, 2} M [ (11,21 ¥ I1,41) » [1,6] = [6,2] 3 [1,6] = (8,7} ;
Hm¢ We need to find scalars Xy, X, Nw such that ! while ,
- 2 1 4 21 4][x (1,2] » ([1,4] 3 [1,6]) = [1,2] ¥ [10,2] = [4,11]
- 1 . s have a vector space.
so this axiom does not hold. We do not
11| = x 31 + Xy 2| + Xg 50 =3 2 5 X, = Ax. | - i
A 0 o1 1 0 -1 1llx 3. We check the eight axioms.
X 3 CB) a1 (fa, BY > Le, dD) 3 Le, £
Using 4 £ i i W =[la+c+ 1, b+d] ¥ [e f] 23.
sing ound in Example 7 of Section 1.5, we have —[a+c+e+2, b+d+£], ,Am%
1 -3 -7 5 311-3 64 {a, B] ¥ ((ec, d) ¥ [e, £])
x=A {11} =1 3 -2 -2/]11] = |-23 Thus =[a, b] ¥y [e+ e+ 1, d+ f]
-4 3 -2 -1)|-4 -27 : = [la+c+e+2,b+d+ f].
A2 [a, b] ¥ [e, d] = [a+c+ 1, b+ d]
-3 2 1 4 =[e+a+1, d+b]=[c, d ¥ [a, b}
T([11)) = 64T(|3]) - 237(| 2[) - 277(|5]) | A3 [-1, 0] > [a, b] = [-1+a+1, 0+ b] = {a, b]. 24
-4 0 -1 1 ! A4 [a, b] ¥ [-a - 2, -b] ! 3.
- 64(8) - 23(-5) - 27(17) = 168. o o-le-a-241, b 0] - [1 0] W
S1 r({a, b] ¥ [e, d]) =r[la+c+ 1, b + d]
| 2 .1 . = [ra+rc+r+r -1, rb + rd}
W 14, A=11 1 i = (ra+r -1, rb] ¥ [re + r - 1, rd]
| 13 = rla, b] ¥ r{e, d].
D S2 (r+s)la, bl =[ra+sa+r+s -1, rb + sb]
2 1 = [ra+r -1, rb] ¥ [sa + s - 1, sb]
| 19. The matrix A associated with T is A = |1 0| and the matrix = r(a, b] } s[a, b]
- 11 $3 r(sf{a, b]) = r(sa + s - 1, sb]
| ANV ={rsa+rs - r+r -1, rsh]
1.1 1 ' = [rsa + rs - 1, rsb] = (rs)[a, b].
: A' associated with T’ is A' = ﬁw 1 0g< so the matrix S4 1la, b} = [a+ 1 - 1, b] = [a, b].
All eight axioms hold, so we do have a vector space.

associated with T' o T is A'A = ﬁw M_.

(® under matrix addition and scalar multiplication

(T'o ﬂVAHNH. NN_V = ﬁwxw_ uxH + xN_. so we do have a vector space.

14. The set of rational numbers is not closed under scalar

{4)

34. See the proof of Theorem 3.7 in the text.
(s) -

and if r is any real number that is not rational, then
is not ratiomal.

.12. It is easily checked that this mmn mw matrices is closed

multiplication by real numbers, since 1 is a rational number

19. Suppose ¥y and y, are vectors such that v + ¥, = 0 and

moq v + Yy = 0. Then

v + %H = v + %N.
VY =yt (V)

¥y + 0 = %N + (v + %Hv. (Axioms Al and A2)
¥y + 0 = vy * o,

Y1 = ¥y (Axiom A3)

0 and assume that r = 0. Then

WO =0,
r

Let rv

WAﬂ<v = (part iv of Theorem 3.1)

AWNV< (Axiom S3)

1v
v

0,
0,
=0. (Axiom S&)

Suppose that v = s(v + w). Note that s = 1 since s 1 wvould

yvield w = 0, contrary to hypothesis. Thus we have (1 - s)v =
s s : s

T which is again

Thus v = s(v + w) for any scalar s.

sw which we can write as as v

contrary to hypothesis.

§2.2
2. Mo Zeﬁ Cum qm ?\@sbs\_l? qm o@muﬂ@m Y
B) tar e o momrers polyuomial of clenrse <u)

4. Let W = (f € F | £(1) = 0) which is a nonempty set. If

,m:u f,g € W, then
(E+g)(1) =f) +g(l) =0+ 0

Also,

(r£) (1) = rf(l) = (r)0

Thus W is a subspace of F.

0

so f + g eW.

0
so rf € W.

rl = r



