MATH 310, Section 6.1 Solutions

4. T(v1,v9,v3) =

(201 + vo, 2v9 —

3v1,v1 — v3)

18.

38.

50.

. Is T:R? — R3, defined as T(x,y,2) = (z + v,

(a) T(—4,5,1)=(2-(-4)+5,2-5-3-(—4),-4—-1) =|(-3,22,-5)
(b) We need to find all the points (v, vs,v3) for which
T(’Ul,’Ug,’Ug) = (2U1 + v2, 2v9 — 3vy,v7 — 1)3) = (4, 1, —1).
201 + v = 4
This gives the following system: —3v1 + 2v9 = 1
V1 — V3 = -1
[ 21 0 4 10 -1 —1 10 -1 -1 10 -1 —1
-3 2 1{-({-32 o0 1(—-|102 -3 -2|—-101 2 6|—
| 1 0 -1 -1 21 0 4 01 2 6 0 2 -3 -2
1 0 -1 -1 10 -1 -1 1 0 01 vy 1
01 2 6| —101 2 6 ] —- 101 0 2 vy = 2
| 0 0 -7 14 00 1 2 0 0 1 2 vg = 2
|

’Thus the preimage of (4,1, —2) is (1,2,2).

x —y, z) a linear transformation?
Notice that:

(@) T((x,y,2)+ (@' +y +2) =T+, y+v,z+2)=(x+2"+y+y,2+2"— (y+v),2+ 2
=(@+y,z—y,2)+ (@ +y,2 =y, 2) =T(z,y,2) + T(2',y, )

(b) T(c(x,y,2)) =T(cx,cy,cz) = (cx + cy,cx — cy,cz) = c(lzr +y,x —y,z) = T(x,y, 2)

Therefore

T(=2,4,-1) = T(~2(1,0,0) + 4(0,1,0) — (0,0,1)) = T(=2(1,0,0)) + T(4(0,1,0)) — T(0,0,1) =

—2T(1,0,0) + 47(0,1,0)) — T(0,0,1) = —2(2,4, —1) + 4(1,3,-2) — (0 — 2,2) = m

(L a])=r (o] ln al=[3 ][0 1])-

(Lo s[5 o)) (2 8]) = ([0 1])-
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Prove that the set of all fixed points of a linear transformation 7' : V' — V is a subspace of V.

Proof. The set of fixed points is W ={u eV : T(u) = u}.

Note that W is closed under addition: Suppose u,v € W.
This means T'(u) = u and T'(v) =
Then T'(u+v) =T(u) + T(v) =u+v, sou+ v is a fixed point, so it is in W.

Next observe that W is closed under scalar multiplication:
Suppose u € W and ¢ € R.

Then T'(cu) = ¢T'(u) = cu.

Thus cu is a fixed point, so it is in W.

It follows from Theorem 4.5 that the set of fixed points is a subspace.



