Geometry I, 2006 : Coursework 7

Show your calculations.

1. [2 marks] Write out in full, the matrices A = (a;;j)2x3, where a;; = i* — j2, and
B = (bij)gxg, where bij =27+ 1.

2.  We say an m X n matrix is non-zero if it is not the zero matrix 0,,,,.

(i) [1 mark] Does there exist a non-zero 2 x 2 matrix A such that A% = 0557 (Justify your
answer.)

(ii) [1 mark] Do there exist 2 x 2 matrices A and B such that AB = 022 and BA # 0957
(Justify your answer.)

3. Let A and B be m x n matrices, let X be an n x p matrix, and let o and 3 be scalars.
Prove the following:

(i) [2 marks] A+ B = B + A;

(ii) [1 mark] Oy, + A = A;

(iii) [1 mark] A+ (—A) = Opn;

(iv) [2 marks] (o + §)A = aA + BA;

(v) [4 marks] a(AX) = (@A) X = A(aX).

4. [6 marks]
1 3 -1 -4 2 1 3 8
LletA=| 2 0 4 |, B=|0 1],c=(-1 5 3
-7 1 5 1 3 0 0 -—7

In each of the following cases, either evaluate the given matrix expression, or explain why
the expression has no meaning.

1) A+C, (i) A+B, (iii) 34 — 2I5,
(iv) AB, (v) BC, (vi) CAB.

Put your name and student number on your solutions, staple them, and put them in the
Geometry I Collecting Box in the Basement of the Maths Building by 5pm on Thursday
23rd November.

Leonard Soicher, 16 November 2006



