Cape Breton University Math 1204

MATRIX ALCERRA

April 2015 Time : 3 hows

Please answer any FIVE of these questions, please make sure to gne all reasoning and
working for all questions answered. Start a fresh sheet of paper for each question attermpted.

Q1. Suppose that X satisfies this equation: (QB + XA = jA IBM ﬂMﬂ(@b‘(‘QMﬂﬂé

mig 15 W
(a) Show that if X is #he all zeroﬁhen A must be a muitiple of the identity matrix. ﬂ’

{b) Ne T oth A mverses; solve the equation for X, giving
all rules used for simpiification. e (5]

(c) Letting X = B now explain why we must have A = I and that B2 = I, lee
cxample of & B which is not the identity matrix which satisfies thlgxguk A g

@ - Lv" g8 » 0T ')@ 0 f3Tir

(b) 287X :(%n"e“ ﬂzfﬁ)
W= 30k - 13 = G@A’a_r)a?'
% -1
v B AA)p :2@ x
© 1fxb dw 8= BB LRroan) T =TT
) (o -1) &F)re |-
6=(c I

- © o

b it

page 1 of 2



Maih 1204

a b

Q2. Consider the recurrence ¢, = 2¢¢ + $ck_1 ﬁck_g and eg = 45, ¢; := 50, ¢y := 190.

(a) Find ¢3 from the recurrence and find the eigenvalues of the underiying niatrix Br

factoring a cubic e% m* the eigenvectors in standard form.
(b) Form P, the mat e1genvector<; and use the adjoint method to find its inverse
and hence give the formula for ¢ in terms of powers of its eigenvalues. 6]

(¢) Explain what the behaviour of ¢; wiil be as & goes to infinity, why the dominant |

eigenvalue situation is unusnal this time and a set of initial values (that are not
81m¥)le Ecmers) whlch would keep increasing mdeﬁmtely (2]
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{h) Stow that = 5 | W perpendiontar to v, v wpand v 1L = -
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oA dne, e o to find the pomt white L patorsacts the vector SERICE COTIbaig
the vectors from part (a). (1]
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Q4. (a) T M= 7 200 86 1, Gndd e factor the debernzsint of 2 - AL
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Q5. Duti s collocted sod the folowsy podsits aee dovad (0-1), (1,5), (=24). (~8-1)0 (48]

(a) Find the hest B quadetic by solving Gie sppopsiate 3 % 3 iatrix equation. |8
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QG' (E).) Wihaeh of L vt Wee dGads die ove o Chiese relstiios Diaw Lo avens
witiian the remons deserie and give const-rexamples or ¢ xpiasn why the weinms
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