Uitwerkingen werkcollege 11.
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8.4.4 If AB is invertible, then fap = fa o fp: F™* — F™ is a bijection. Its
injectivity implies that fp: F™ — F™ is injective and its surjectivity implies
that that fa is surjective. From Corollary 8.5 we then conclude that f4
and fp are isomorphisms as well, so A and B are invertible as well.

8.4.5 Since I, is invertible, it follows from Exercise 8.4.4 that M and N are
invertible. Note that from M N = I,,, we obtain fy; o fy = id, so fy is a
right inverse of the isomorphism fj,. Since every right inverse of a bijection
is equal to the inverse of that bijection (see Appendix A), we find that fy
is the inverse of fj; and hence N = M~!. It follows that we also have
NM=M"'M=1I,.

9.1.2 We berekenen de beelden van de elementen van de begin-basis B en schrij-
ven die uit als lineaire combinaties van de elementen van de eind-basis B.

T( 322 + (x —2)2 = 41+ 2-2 + 322 + 0.2 + 0-2*
T(2®) = 32> 4+ (x — 2)-62 = 0-1 — 12-x + 6-2% + 3-23 + 0-2*
T(z*) = 32* + (z — 2)-1222 = 0-1 + 0-x — 24-2% + 12.2% + 3-2*
Dus
30 -4 0 0
03 2 —12 0
mE=10 0 3 6 —24
00 0 3 12
00 0 0 3
9.1.4 We geven allee n de uitkomst:
3 0 70
0 3 07
-1 0 5 0
0 -1 0 5
8 0 20
0 8 0 2
9.2.1 (1)
1111 1 -3 0 0
e |0 2 2 2 VT U T
M=[d]g = 00 3 3 and N=M "= 0 6 % _%
0 0 0 4 0o 0 0 1

Of course, instead of finding the inverse of M, one can also find N by
noticing that v; = v and iv; = v} —vj_, for 2 <i < 4.
1



(2) wehave far = p5'oidopp = wptopp:, sofor every @ = (1, w2, x3,24) € RY
we find
Mz = fa(x) = 05 (o5 () = 5" (T1v] + ... + 240)) = (210] + ... + 240)) Br.
(3) Same as (2) with the roles of M and N reversed (as well as the roles
of v; and v}).

9.2.2
-1 -2 1 1 -1 1
(d$=[-2 1 -1 and  [(dE=(dH'=(-4 2 -3
0o 3 =2 -6 3 -5
9.3.1 (1)
3 2
E
mg=11 -1
-1 2
(2)
71 = lidle? - [T1g: - [T)Z,
1 -1 1 32 T 11 4
=(-4 2 3| |1 -1 -(2 1): -39 -9
-6 3 -5 -1 2 —60 —15

9.4.2 (1) The line equals L = L(a) with a = (1,2). The projection of e; on L

(
equals % - a, so we have m(e1) = %a and m(eq) = %a, SO



