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E472 Numerical An:;lysis

Question one

Given a function of x as

f(x)= cos(—;c—) - e_i

(a)

(b)

(©)

(d)

plot the given f(x) for x=-2 o 8 .Use fsolve command to find its real root
in the intervalof x=1 0 8 . (4 marks )
Transform f(x)=0 intothe form x=g(x) and compute a solution of f(x)=0 by
fixed-point iteration method, starting from x, =5 and doing 7 iterations. Compute the
percentage difference of the root found here with the one obtained in (a). (7 marks)
Compute a solutionof f(x)=0 by Newton’s method, starting from x, =5 and
doing 7 iterations. Compute the percentage difference of the root found here with the
one obtained in (a). (7 marks )
Compute a solution of f(x)=0 by Secant method, starting from x, =5 and

x, =5.1 anddoing 7 iterations. Compute the percentage difference of the root found
here with the one obtained in (a). (7 marks)



(a)

(b)

Question two

Given the following data of f(x) as:

fM)=-3.2, f3)=-13, f(5)=0.1 & f(7)=0.8

1) use Newton’s forward divided method to find its 3™ order Lagrange polynomial
extrapolation , i.e., P,(x), of the given data of f(x) . Thenplot P,(x) for
x=01t 7. ( 8 marks )

(ii) set f(x) =k, x +k, and use the least square error fitting to find the appropriate
values of k&, & k, . Plotthis extrapolated f(x) as well as the given data of

f(x) for x=0 to 7 and show them in a single display . ( 8 marks)
-2 4
Given the following 2 by 2 matrix A as A= ( 6 SJ ,
@) use eigenvals command to find its two eigenvalues, | (1 mark)

1
(if)  starting with x, = (lj and using power method up to 5 loops, to find one of the

numerical eigenvalues of A. Then using the law that the trace of A is invariant
before and after similarity transformation, to find the remaining numerical
eigenvalue of A. Compare these two numerical eigenvalues of A with those
found in (b)(i) and compute their respective percentage errors. (8 marks )



(2)

(b)

Question three

Given the following definite integral fl e 0dx |

®
(i)

plot the given integrand for x=-1 fo 3 and use int command to find the

value of the given definite integral, (4 marks )
divide the integration range into ten equal intervals and compute the value of
the given integral by the trapezoidal rule. Compare this value with the one
obtained in (a)(i) and compute their percentage difference. ( 8 marks )

Given the following system of linear equations as
x—4y+8z=-30
Sx-2y+5z=45
x-6y+4z=-28

®
(i)

use linsolve command to find the solutions of x , y and z, (3 marks)
apply the Gauss-Seidel iteration (5 steps) to the given system, choosing the
appropriate pivoting and starting from x, =1, y, =1 and z, =1, and compute
the iterated solutions of the system. Compare these values with the solutions
obtained in (a)(i) and compute their respective percentage differences.

(10 marks )



(2)

(b)

Question four

Given the differential equation dy(x) + y(x) + e =0 with initial condition of
x
=2 ,
@) use dsolve command to find its specific solution of y(x) . Also find the value
of y(@3) , (3 marks)

(ii) use improved Euler’s method, i.e., Heun’s method, with 4#=0.3 anddo 10
steps to find the approximate value of y(3) . Compare it with that obtained in

(2)(i) to find their percentage difference . (8 marks )
2
Given the differential equation ddy (zx) =x d ; (%) + x y(x) with initial conditions of
x x
Jo—d @ DO,
dx | _,

@) use dsolve command to find its specific solution of y(x) . Also find the value

of »(2) , (3 marks)

(i)  use Euler’s method with 4#=0.2 anddo 10 steps to find the approximate
value of y(2) . Compare it with that obtained in (b)(i) to find their percentage
difference . (11 marks )



Question five

(a) Given the following functionof x and y as:
fx,y)=x2+2xy+5y*—6x+8y+20 ,
@) find the maximum value of f and the position of (x,y) that the maximum
happens by solving o =0 and of =0 , (3 marks)
Ox oy
(i)  use the method of steepest descent , starting with the points x, =1 and y, =1 ,
do 5 steps to find the approximate maximum value of f and its approximate
(x, y) position . Compare these values with those obtained in (2) (i) to find their
respective percentage differences. (9 marks)
(b) Given the following functionof x and y as:
f(x,y)=10x+20y where both x and y are positive variables and are

subjected to the following constrains: —x+ y <10 and 3x+y <30 ,

@) plot the constrained regionfor x=0 0 10 , (3 marks)

(i)  use the Simplex method to find the localized maximum value of f and the
position of (x,y) such that this localized maximum occurs. (10 marks)



