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(a) Evaluate the determinant

2 3 0 1
1 2 3 -1
1 2 0 1
2 =21 2
(10 marks)
(b) Use Cramer’s rule to solve the system
z+y+3z = 6
20+ 2y+ Bz = —2+440
r—y+2z = 2
when G = 1.
(11 marks)
(c) At what [ does this system have no solutions?
(4 marks)
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2. (a) A and B are two square matrices and det(A) # 0. Show that a matrix C

satisfying
CA =AB
is given by
C=ABA™"
(2 marks)
(b) Further, show that a matrix D satisfying
DA = AB?
is given by
D =C”
(5 marks)
(c) Find C = ABA™' | if
1 3 1 1 00
A=|0 2 1|, B=|02o0
-1 -2 0 00 3
(14 marks)
(d) Verify the above result by showing that CA = AB
(4 marks)
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3. (a) Show that A =1 is one eigenvalue of the matrix

-1 -1 1
A = 2 -1 2
2 1 0
and find the remaining eigenvalues.
(8 marks)
(b) Find corresponding eigenvectors.
(8 marks)

(c) Write the system of differential equations for z(t), y(¢) and z(¢), corresponding
to the matrix differential equation

du/dt = Au where u(t) = | y(t)

(2 marks)

(d) Using the above results on the eigenvalues and eigenvectors of A, find the general
solution of this system. Check your solution.
(7 marks)
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4. (a) State the linear approximation to a function f(z,y) in the neighbourhood of
the point (2o, yo)-

(8 marks)
(b) The function f(z,y) is defined as
flz,y)=e" V.
Find the partial derivatives 2 o L and af Hence find the linear approximation
to this function in the nelghbourhood of the points
o 1o=1,y=0;
e 20=0,y =1
(10 marks)
(c) Find the second derivatives
0 f o f
@ and a—yz
for the function f(z,y) defined above, and hence evaluate
P
0x? 0Oy’
stating your result in its simplest form.
(12 marks)
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5. (a) Briefly show how to derive the explicit finite difference scheme:

1 1

where
An = h,f(.’L'n, yn)
for the numerical solution of the nonlinear differential equation

dy/dz = f(z,y)

with initial conditions

y(wo) = Yo
(It is not necessary to discuss the error in this approximation).

(12 marks)

(b) Use this scheme, with a step length h = 0.025, to calculate approximately y(2.1)
when .

flz,y)=y*—— and y(2)=1.

x

(18 marks)
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