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Question 1 [30 Marks]

(a) Solve the following system of equations using Crout’s method

2X1+X2+X3 7
X1+2X1+X3 = 8
X1+X2+2X3 9

[6 Marks]

(b) Determine numerically the dominant eigen value and the corresponding
eigen vector for the following matrix using power method

e lhd
[6 Marks]

(c) By use of Picard’s method for successive approximation. compute the
value of y when x= 0.25 given y(0)=1 and 3—1 =3x+y? [6 Marks]

(d) Obtain the cubic spline approximation for the following data

X D lEs?
y=f(x)|-1|4]|27

with My = My = 0 Hence interpolate x=0.5 [6 Marks]

(e) Evaluate the integral

I_/2x2+2x+1
Jo T+ (x+ 1)

Using Gauss three point formula [6 Marks]

(f) Use Jacobi iterative scheme to obtain solution of the system of equations
correct to 2dp

5 =2 1 X 4
i R yl=1]3
124 z 17

[7 Marks]



Question 2 [20 Marks]
(a) Solve the following system of equations by relation technique
8)(1 +%X5 — X3 8
2X1 + Xo + 9)(3 = 12
XL = 7X2 + 2)(3 -4
take (0,0,0) as initial condition [10 Marks]

(b) Find all the eigen values of tridiagonal symmetric matrix X which lie in
the interval (0,5)

R e i |
4 10 30
~ 0.3 -9 ~i
0 0 -1 5
[10 Marks]
Question 3 [20 Marks]

(a) Use second order Taylor series method (2,3) to compute the solution to
the initial value problem

Wl ot it k=B
ax

[10 Marks]

(b) by use of Thomas Algorithm, solve the following set of tridiagonal alge-
braic equation

3}(1 — X9
2}{1 = 3)(2 + 2)(3 =
Xo + 2)(3 & 5X4 10

Xzg—X4 = i

[10 Marks]



Question 4 [20 Marks]

(a) Construct the least squares quadrate approximation function

y=¢ [0,1]
[10 Marks]
(b) Find the eigen values and eigen vectors for the matrix A
5 3
A=li4)
[4 Marks|

(c) Obtain the cubic spline approximation for the following data

X D o2 ]
v =fx) | 1]2]|33] 244
with My = M3 = 0 hence interpolate at x=2.5 [4 Marks]
Question 5 [20 Marks]

(a) Given the diagonal symmetric matrix

2 -1 0
O=4 =1 2 =1
0 -1 -1
Use Gershgorin theorem to locate the interval I = («, #) for which A € I

the eigen values of C [6 Marks]

(b) Use Characteristic polynomial to determine the matrix inverse of A

190 =]
A=103 4
& b =i

[6 Marks]




