Geometry I, 2006 : Coursework 7 Solutions

1. [1 mark for correct A; 1 mark for correct B]
0 -3 -8

A= (3 0 —5)
3 3

B=15 5
T 7

2. (i) [1 mark; justification required|

Yes. For example, take A = (? 8) Then A # 0g9, but A% = 095.

(ii) [1 mark; justification required]

Yes. For example, take A = <0 1), B = <1 0). Then AB = 09, but BA =

0 0 0 0
0 1
0 0)°

3. Let A - (CLij)mxn, B = (bij)mxn7 X = (wlj)nXp'

(i) [2 marks] The (i, j)-entry of the m x n matrix A + B is a;; + b;;, which is equal to
bi; + aij, the (i, j)-entry of the m x n matrix B + A. Hence A+ B = B + A.

(ii) [1 mark] The (i, j)-entry of the m X n matrix 0,,, is 0, and so the (i, j)-entry of the
m x n matrix O, + A is 0 + a;; = a;;. Hence, 0, + A = A.

(iii) [1 mark| The (7, j)-entry of the m x n matrix —A is —a;;, and so the (i, j)-entry of
the m x n matrix A+ (—A) is a;; — a;; = 0. Hence, A+ (—A) = 0.

(iv) [2 marks] The (7, j)-entry of the m x n matrix (o + §)A is (o + B)ai; = aa;; + Ba;;
= the (7, j)-entry of aA + the (i,j)-entry of A = the (i, j)-entry of the m x n matrix
aA+ BA. Hence (o + 5)A = oA + SA.

(v) We first remark that all three matrix expressions to be proved equal have the same
size (m X p).

[1 mark] The (4, j)-entry of a(AX) is a(ainz1j + aioo; + -+ + Ginn;).

[1 mark] The (4, j)-entry of (aA)X is (cas)z1; + (Q@ig)To; + - - - + (Qin ) Tn-

[1 mark] The (¢, j)-entry of A(aX) is a1 (ax1j) + aio(awa;) + - - + ain(axn;).

[1 mark] In all three cases, the (7, j)-entry is equal to aa;1z1; + aaexe; + -+ + QAinTp,,
and so the three matrices (of the same size) are equal.



4. [1 mark each]

2 6 7
{1 5 7
-7 1 =2
(ii) This has no meaning since the size of A (3 x 3) is different than the size of B (3 x 2).
1 9 -3
i) [ 6 -2 12
=21 3 13
-5 2
(iv) | -4 16
33 2

(v) This has no meaning since the number of columns of B is not equal to the number of
rows of C.

(vi) Note: to save work, can calculate as C'(AB).

247 66
84 84
—231 -14
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