Mathematics 2270 Homework 2-Sketch of solutions Fall
2004

2.1.2 The matrix is

1 -1 -2 2 -2

2T 0 =211 |=| 2 and T 0 =14

1 1 2 2 2
1 1
that is 2T 0 #T (20
1 1

2.1.5 The matrix is
7 6 —13
11 9 17

2.2.6 Let’s denote the projection by proj;. This is a linear map from R? to R3. Following
the same calculations that for a projection in the plane we have:

—

proj,(7) = (£

for @ a unit vector parallel to L. We need then to find a unit vector parallel to L, it is

2 2
L1
U= 3 1| because 1 =3
2 2
X1
Then we have for 7= | 29 | € R?
x3
I 1 2 2
proj; (%) = (Fa)u = xo | .z |1 1
3
T3 2 2

1
3

1
= §(2x1 + 20 + 21‘3) (

N = DN

=—| 2x1 4+ 22+ 223

4y + 2x9 + 41'3
4y + 2x9 + 43

Then the matrix representing proj; is
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2.2.7

2.2.15

Let Z, 7+, Zll € R? such that 7 = Zll + 7+ with #- L L and #! is parallel to L. We
know that then we have

refr(@) =7 -zt =& — (7 - 2 =28 — 7 = 2 proj (&) —

Indeed we know that proj, (Z) = #ll. Then we use the previous exercises to compute

1 4 2 4 )
projy, 1 =9 2 1 2
1 4 2 4
Then we have
1 10 1 ( 1/9
refr(¥) = 9 51 -1 —4/9
10 1 1/9

We know (see previous exercises) that we have
refr(¥) = 2proj,(¥) — &

Moreover we know that (because 1 is a unit vector parallel to L):

Uy z1uf + Tourus + T3UTU3
proj . (Z) = (Z.40)@ = (v1u1 + vous + x3u3) | uz | = | T1usug + 22u3 + T3002U3
ug T1uU3 + ToUugUs + T3US
Then we have
T1ud + TousUs + TI3ULUS x1 o1 (uf — 1) + Tourug + T3uLU3
refr (%) = | viutus + xoud + x3ugus | — | 22 | = | z1urug + 22(ud — 1) + z3u0u3
T1Uu1U3 + Toususz + x3u§ T T1U1U3 + Tougus + xg(ug - 1)

then the matrix of refy, is:

u% —1 wujug ULU3
A= | uus u% -1 usus
U1U3 U2U3 u% -1



