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MATH 428

INSTRUCTIONS: Answer Question ONE and Any Other TWO Questions

QUESTION ONE (30 MARKYS)

(@).  Solve the following system by the method of Triangulation (LU factorization)
X+5y+z=14
2X+y=32=13 (5 Marks)
3X+y+4z=17
(b).  Use Taylor method to compute y(0.2) correct to 4 decimal places given % =1-2xy
and y(0)=0 (5 Marks)
1
(c). Apply Gauss two point formula to evaluate Il 5 (5 Marks)
S+ X
: : : 1 2 )
(d).  Find the dominant Eigen value of A= [3 4} by power method and hence find the other
Eigen value. Verify your results using any other matrix theory (5 Marks)
1 2 1
(e).  Find the inverse of the matrix A={2 3 —1| by the Gauss Jacobi method.
2 -1 3
(5 Marks)
(. Find the least squares line approximating the data given in the table below
X, |1 |2 3 4 5 6 7 8 9 10
y, |13]35 (42 |50 |70 |88 |10.1|125 |13.0|156
(5 Marks)
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MATH 428

QUESTION TWO (20 MARKYS)

(@).  From the following table of values of f(x) and f'(x) obtain P, (x) using Hermite

interpolation hence evaluate f(0.5) (10 Marks)
X -1 0 1
f(x) |1 1 3
f'(x) |-5 1 7
15
(b).  Use Gauss three point Quadrature to evaluate _[ e~ dx (5 Marks)

0.2
(c). Obtain the linear polynomials using the least square approximation with the weight
function w(x) , for the continuous data defined by the function f(x) = x> on (0,1)

(5 Marks)
QUESTION THREE (20 MARKS)

45X, +2X, + 3%, =58
(@).  Find the solution of the system of Equations —3X, +22x, + 2x, =47 correct to three
SX, + X, +20x, =67

decimal places, using Gauss-Seidel iteration method (Perform four iterations)

(10 Marks)
(b). Using Jacobi Method find the Eigen values and Eigen vectors of the matrix
2 3
(10 Marks)
3 2

QUESTION FOUR (20 MARKYS)

(@).  Derive the least square quadratic fit for the discrete data (x;, f.),i =0()n (6 Marks)

Vision : A University for Valued Transformation of Society Page 3 of 4
Mission: To serve students and society through research, education, scholarship, training, innovation, outreach.and consultancy
s WEGISTEn f"m 71»,%“

o %) £ %

Laikipia University is ISO 9001:2015 and ISO/IEC 27001:2013 Certified




MATH 428

(b).  Fita parabola by the method of least square to the following data, also estimate y at

X=6 (8 Marks)
X 1 2 3 4 5
y 5 12 26 60 97
3X+4y+5z2=18
(c).  Use Gauss elimination to solve 2x—y +8z =13 (6 Marks)

5x—-2y+7z=20

QUESTION FIVE (20 MARKYS)

(@).  Find an approximation to y(1.6) for the initial value problem y’' = x+y?,y(1) =1

Using the Euler method with h=0.2 (8 Marks)
2 a -1

(b). Findall « sothat A=| « 2 —1| is positive definite (6 Marks)
-1 1 4

(c).  Find the condition number of the system and comment on the sensitivity of the system

0.1 1.8)x) (21
= (6 Marks)
6.2 53)x,) |62
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