HG1M02—Applied Algebra for Engineers
Coursework 3—Solutions

@ 0f = Ltyiehic Ldyiehi+ Ldyik =
Ox oy 0z
= 3x?y323i + 363y %235 + 323y 32 %k
[possible but not necessary to tidy that result up a little];
(b) O-0F = 0-(8x2y323i +3x3y223j +3x3y32%k) =
— i(3x2y323)+i(3x3y223)+£(3x3y322) -
O0x dy 0z
= 6xy323 +6x3yz3 +6x3y32
[same comment!];

(c) O-v = —a—(x3y22)+i(y322x)+i(z‘gxzy) = 3x2y2z + 3y %22 + 32 %%y ;
Ox dy 0z

i J k

0 0 0

ox 0oy 0z
x3y%2 y32% 2%y

(d)

0x

= i(i(ZSny) - i(y3z2ac)) —j(i(23x2y) - i(xSyzz)) +k(i(y3zzx) - i(x3y22)
0z 0z Ox

0y dy

= (23x2-2y32x0)i + (x3y2 - 223xy)j + (y 322 - 2x3y2) k.
[Care needed with signs!]

[3 marks for each part, total 12.]

1 1 2\[/1 1 2 11 2 9
A2 =12-1-1ll2-1-1]=|-4 2 1]
4 1 4J\4 1 4 22 7 23
11-4-10 2-4 9-8 -3 -2 1
M = A%2-4A-10I = -4-8 2+4-10 1+4 =|-12 -4 5
22-16 7-4 23-16-10 6 3 -3
-3 -2 1\[1 1 2 -3 0 0
MA =|-12 -4 5]|l2 -1 -1] = 0-3 o] =-31
6 3-3J\4 1 4 0 0 -3

)=



Since MA = =3I, (-3M)A =1, and so

1 2/3 -1/3
Al=-1M=| 4 4/3 -5/3
-2 -1 1

[Worth noting: The characteristic equation of A is [check!] A3-4A2-10A+3 = 0; or,
in other words, re-arranging slightly, (A2-41-10)xA = —-3. The similarity with the
result MA = -3I is not accidental.]

[3 marks each for A%, M, MA and A™!, total 12.]

There are many different possible orders, but your tableau should look something
like:

1 1 2 2 ... (D)

2 -1 -1 1 ... (2)

4 1 4 3 ... (3)
(2)-2x%(1) 0 -3 -5 -3 ... (4)
(3)-4x(1) o -3 -4 -5 ... (B)
5)-4) 0 0 1 -2 ... (6)
(5)+4x(6) 0o -3 0 -13 ... ()
(7)+-3 0 1 0 | 13/3 ... (8)
(1)-(8)—2x%(6) 1 0 0 5/3 ... (9

and from equations (9), (8) and (6) we can read off x = 3,y = 33 2z = -2,

[5 marks for the tableau, 3 for the solution, total 8.]

The equations of Q3 take the form Ax = b, and so MAx = -3Ix = -3x = Mb; that is,

X -3 -2 1\([2 -5

y| = -3 -12 -4 s5]||1] = -4|-13]

2 6 3 -3/J\3 6
Sox =35,y =13 z = -2 as before.

[4 marks for the explanation, 4 for the calculation, total 8, grand total 40.]



