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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a) The system of linear equations is given as;
X1 +x, +2x3=9
2x1 +4x, —3x3 =1
3x; +6x, —5x3 =0

(i) Write the augmented matrix of the system. (ZKkdp
(i) By Gaus-Jordan elimination method reduce the matto row-echelon form
(3 Marks)
(i) Find the solution set of the system by baakstitution. (2 Marks)
b) Use Cramer’s rule to solve the system of equati@hsw: (5 Marks)

2x+3y—z=5
4x +4y—3z=3
—2x+3y—z=1
C) Below is a system of linear equation;
2X1 — Xy =7
—x1+2x, —x3=1
—x, +2x3 =1
(i) By using Jacobi’s iterative method, expresssiystem in the form. (2 Marks)
X"l =D YL+U)x"+D b
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(i) Using the initial approximation to bg = x, = x; = 0, approximate, the values of

the unknowns by performing up to the fourth iterati (4 Marks)
d) Matrix A is given asA = (_31 (2))
(i) Determine the characteristics polynomial of ritnegtrix (2 Marks)
(i) Find the eigen values of the matrix (2 Marks)
3 2 -1
e) If B= [1 6 3 ] find ;
2 -4 0
()  The Cofactor matrix of B (4 Marks)
(i)  The Determinant of the matrix (2 Marks)
(i) The inverse of the matrix (2 Marks)

QUESTION TWO (20 MARKS)

a) Show that for each of the following matrices A, systemAx = b can be solved by
Jacobi iteration with guaranteed convergence.

5 -1 3
(i) 2 -8 1] (3 Marks)
-2 0 4
4 2 -1
(ii) 0 4 2] (3 Marks)
1 0 4
-2 0 4
(iii) 3 -9 1] (3 Marks)
6 -1 4

b) Use Jacobi method to approximate the solution@®felowing systems of linear
equations.
S5x; —2x, +3x3 = —1
—3x1 +9%, +x3 =2
2x; — x, — 7x3 = 3 by choosing initial approximation to bg = x, = x; = 0, and

performing up to fifth iteration. (11 Marks)
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QUESTION THREE (20 MARKY)

1 2 3
2 5 3] by adjoining it to an identity matrix of same orde
1 0 8

and performing row-reduction. Hence or otherwisel fihe solution of the system of linear

Find the inverse of the matrik =

equations below. (20 Marks)
Xy +2x,+ 3x3 =5
2x1 + 5x, +3x3 =3
xq +8x3 =17

QUESTION FOUR (20 MARKYS)

a) Find the solution of the following system of eqoas using Gauss-Seidel iterative
method by performing the first four iterations wittitial conditionsx; = y; = z; =0

(14 Marks)

20x+y—z=17
3x+20y—z=-18
2x — 3y + 20z =25

b) Which of the following systems of linear equatidvas a strictly diagonally dominant

coefficient matrix. (3 Marks)
() 3x;—x,=—-4
2x, +5x, =2

(i) 4x; + 2xy, —x3 = —1 (3 Marks)
X, + 2x3 = —4

3x1_5x2 +X3=3

QUESTION FIVE (20 MARKYS)

2 10
a) A 3x3 matrix is given a% 2 0]. Find the eigen values of the matrix. (10 Marks)
0 0 4

b) Find the eigen vectors corresponding to the Eigdnes of a matrix given tﬁ’{ _22]

(10 Marks)
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