Solution to Practice 3k

1(a)

L(aZ+ W) = L(az; + w1, azg + ws)
= (0, az1 + w1, azs + woy)
= (0, az1, aze) + (0,wy, ws)
= (0, z1, z2) + (0, w1, wa)
= aL(Z) + L(w)

To find [L], we first compute:
L(1,0) = (0,1,0) and L(0,1) = (0,0,1)
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1(b)

L(aZ+ W) = L(azi + wy,azy + we, azs + w3, azg + wy)
= (az1 + wy, azg + we, azz + w3)
= (az1, aza, az3) + (w1, wa, ws3)
= afz1, 29, 23) + (w1, wa, ws)
= aL(%) + L(W)

To find [L], we first compute:

L(1,0,0,0) = (1,0,0) L(0,1,0,0) = (0,1,0)

L(0,0,1,0) = (0,0,1) £(0,0,0,1) = (0,0,0)
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L(aZ+ W) = L(az; + w1, azy + ws)

(L +19)(az1 +wr), (1 —i)(azy +w1) + (1 + i) (aze + w2))

((1+ ) (@) + (1 iywn, (1 D)(az1) + (1 — dJwy + (1+1)(azz) + (1 + i)ws)
(L +i)(az), (1 —i)(az1) + (1 +i)(az2)) + (1 + Dwy, (1 = i)wr + (1 4 )ws)
= a((( g )Zl(v ()1 i)z + (14 1)2) + (1 + d)wr, (1= dwr + (1 +d)ws)
=al

To find [L], we first compute:
L(1,0) = (1+414¢,1—1¢) and L(0,1) = (0,1 + 1)
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2(a) Many counterexamples are possible. I choose to show that M does not
preserve scalar multiplication, by letting o = (2 + 43) and v = 1 + i (and
Vo = 0)

We see that M(1+i) =1,s0 (2+3)M(1+1) = (24 3i)(1) =2+ 3i.
We also see that M ((2+34)(1+1)) = M(2+ 2i+3i +3i%) = M(—1+5i) = —1.
So we have that M (avy) # aM(vy).

2(b) Note that this mapping is not even a linear mapping on the reals. So an
easy counterexample is to see that M (1,1) = (1,1), M(2,2) = (4,4), M(1,1) +
M(2,2) = (1,1) + (4,4) = (5,5), but M((1,1) + (2,2)) = M(3,3) = (9,9), so
M(1,1) + M(2,2) # M((1,1) 4+ (2,2)).



