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QUESTION 1

1. (a) Convert the following binary numbers to their decimal equivalent

i. (10101.101), [4 Marks]
ii. (.101010101...), [4 Marks]

(b) Convert the following decimal numbers to their binary equivalent

i. 22.640625 [4 Marks]
3
ii. 3 [4 Marks]

(¢) How can the following function be re-written to avoid problems due to loss of precision?

f@)=Var+4-2

[4 Marks]
QUESTION 2

2. (a) The iteration zny1 = 2 — (1 + )z, + cz> will converge for sufficiently close zo to s = 1
for some values of ¢. Find the values of ¢ for which this is true. For what value of ¢ will

the convergence be quadratic? [8 Marks]
(b) Show that s = y/a is a fixed point for the iterative scheme

_ zn(z% + 3a)

Tptl = n>0

3z +a =
Also determine the order of this method together with its asymptotic

error constant. (12 Marks]
QUESTION 3

3. Consider the function f(z) = 23 + 422 — 10.

(a) Show that f(z) has exactly one root in [1, 2]. [6 marks|

(b) By performing 4 iterations of the bisection method, show that this root lies in the
interval [1.3125, 1.375]. [8 marks]

(c) How many iterations would be required to locate this zero to a tolerance of 1075? 6

marks]



QUESTION 4

2
4. (a) Evaluate the integral / In(1 + z) dz by trapezoidal rule with accuracy of 0.05. [12
0
marks]

(b) Consider a function f(z) with the following values known

z [0]1]3)4
fz) 21212114

Find the Lagrange polynomial through all the points. [8 marks]
QUESTION 5

5. (a) Factor the matrix

1 2 3
A=11 -1 6
2 1 0

into LU decomposition and use it to solve the linear system

z+2y+3z = 4
z—y+6z = -1
2z+y = O

[12 marks]

(b) Use the definition of the derivative at zp to show that if h is sufficiently small, then

f'(zo) = - Af(zo).

=

Extend this argument to show that

(@) % 35071 (@o)



QUESTION 6

6. (a) Write Newton's algorithm to evaluate the square root +/c for any ¢ > 0. [4 marks]

(b) Apply the algorithm in (a) above to find v/3 with the accuracy of four digits after the

decimal point. Use zg = 1 as initial guess. [4 marks]

(c) Show that the Newton’s iteration for finding the reciprocal of a real number ¢, is

Tpi1 = Zn(2 — cZyp).

and show that the iteration converges for

zo € l —3—
©=12¢" 2¢

[8 marks]
(d) Show that the iteration function of the equation
a
= e z €[0,1]
satisfies the assumptions of the fixed point theorem for 0 < a < 6. {4 marks]
QUESTION 7
7. (a) Use the two-point Gaussian Quadrature rule,
' -v3 V3
[ @ aams(Z2) 41 (5 ),
-1 3 3
to approximate the integral .
/ z?e™* dx
0
and compare your result against the exact value of the integral. [10 marks]

1
{b) Evaluate the integral / ze~® dz analytically correct to four decimal places. Use the

0
trapezoidal rule with h = 0.2 and the Simpson’s rule with A = 0.25 to compute the same

integral. Compare the errors. [10 marks]



