3. Matrix multiplication and invertibility (hand-in) (%Y%)
Let A, B,C € R™*™ such that BA = C'A.
a) Suppose that A is invertible. Show that B = C.
b) Is it true that AB = AC? Give either a proof or a counterexample.

¢) Suppose that B — (' is invertible. Show that A = 0.
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5. Inverses of matrix powers (**ﬁ)

a) Let A be an m x m matrix with inverse A~! and let k¥ € N be an arbitrary integer. Does
AF have an inverse and if yes, what is it?

b) Recall the definition of a nilpotent matrix: We say that a square matrix A is nilpotent if and
only if there exists & € N such that A* = (. Prove that a nilpotent matrix A cannot have an
inverse.

¢) Let A be an m x m matrix with A% = I and A* = I. Prove that A = I.
d) Find a 2 x 2 matrix A # I such that A* = I for all even k and A* = A for all odd k € N.

e) Can you also find a 2 x 2 matrix A that, for all k € N, satisfies A* = I if and only if &k =4 0
(i.e. A¥ = I if and only if k is a multiple of 4)?
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6. Inverse of triangular matrices (i)

a) Find the inverse of the 2 x 2 matrix L = E (1)] where a € R.

b) Prove that a square lower triangular matrix is invertible if and only if all its diagonal entries
are non-zero.

¢) Prove that the inverse of any lower triangular matrix, if it exists, is lower triangular itself.

d) Are the statements of b) and c) also true if we replace lower triangular by upper triangular?

1 —
A= [(l b} =~ Al [ d ﬂ (if ad — be # 0).

L 1 [4 -01_ [4 O]
A ;/1'/1‘0'0( - o /1 I~ “a /

b 2 Sd L de ek Dededendos mb ok Dingandkinkigs

h-‘ou' 0. \/\/.‘( aa&% L wh IV\VUL.U bac.

6

Son v, de Splbea wen Lo Re itk
2l dose Vi, us Bnear unblagiee end.
Vic  obespaben von  vechks medi [lks
Vo a0, de lneos wnabhangiq
ok nchk | Lnear abka‘nc('n( vorn Sy s vn%/
dodie ke Eideg ven v, wb e 04
obes et v adt A wk v e mwaloka,@‘a/ )
Do diece Acc(ummlq#‘.w Rac ale e Edbansd L
L eherbac
&  Vomglalste | Mudodsonng) ombodere Ophien
Lok Theam 37 qlt [roves ~Clomation Luldbiaerd
S A Lb lwac  wobhengg. @ A uberbac

\\/h\h é\a nes— \’://]\‘M:ﬂo'l“"()h ﬂth« :Oh;zf‘"/ b(,Jmi’\’J 0’@&/ 0?455
Aczb Dic ol b g Losmmg  hak.



.. ! - g
' SO Eenn W Q‘v\( \il[ 1 (LY,

M%é@LA‘ii;A%MM Ony s Opg sy Oy * O

a Y EVERY, a 51’ A D’;Q \3&5)_“’“" \- \J(OL OX“V

an ¥4 b Oap Xo o+ Oy, Xy = by

\og;u'lzs Q— o &S‘:r\aﬂ , mubs

> S die D/’ adhal b"k’é&'ﬁ a lle n ch L o




