1.

(a)

Home-work 8
on lecture dated 07/11/09

For arbitrary ¢ € R, define

o O O
O O = O
O = OO
= o 0 O

compute the matrix product C'A, where A = ((aﬁ)) €
My6(R) is arbitrary.

More generally, for arbitrary positive integers 1 < k,I <
m, with k # [, and ¢ € R, define R,({:r;) (c) to be the m xm
matrix with (ij) entry given by d; ; + ¢d ;01 ;, where the
Kronecker delta is defined by

P 1 ifp=gq
PO 0 ifp#g

(Thus Réﬂ(c) is what was called C' in (a) above.) If
n is any positive integer, compute the matrix product
R,(:;)(C)A, where A = ((a;)) € My xn(R) is arbitrary.

Define
0010
01 00
F= 1 000 ’
0 0 01

compute the matrix product F'A, where A = ((a;)) €
My6(R) is arbitrary.
More generally, for arbitrary positive integers 1 < k,I <
m, with k # [, define F,glm) to be the m x m matrix with
(i) entry given by
| 1 ifi=j#k
fi=9 1 ifi=kandj=I

0 otherwise

(Thus Fl(g) is what was called F' in (a) above.) If n is

any positive integer, compute the matrix product Fk(f)A,
where A = ((a;)) € M, xn(R) is arbitrary.
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3. The goal of this problem is to determine the matrix with respect
to the standard basis of the operator T € L(IR?) of reflection in
the plane I = {(z,y,2) ER3: x+y+2 = 0}. (Thus Tw = v if
v € II and Tz is the mirror-image of = obtained by reflection
in II.)

(a) Show that

1 1 1
B:{’Ul:i —]_ 2

, Vg = — ,uv3=—| 1
e | |

is a basis for R? which is ‘well-adapted’ to T" in the sense
that {v1,v2} is a basis for II, while vg L II. Deduce that

1 0 O

Tlzs=|0 1 0

0 0 -1

(b) Let

11 1

V2 V6 V3

U—| =L L L

V2o Ve 3

O % &5

Verify that U is an invertible matrix whose inverse is its
transpose; i.e.,

Ul=U0=

Sh-sl-sh
Sh-s sl
Shsl ©

(c) Observe that U = [S]¢ where

1 0 0
52{61: 0 , €3 = 1 , €3 = 0 }
0 0 1

is the standard basis, and S € L(R?) is the unique (and
necessarily invertible) operator satisfying Se; = vy, V1 <
1< 3.

(d) Deduce that [T]e = U[T)gU’, and hence compute [T]¢.



