5 5 Fall Semester Exam.
eyt Level 200
f\.‘h_’;ﬂ,.‘;‘ Sunday 24/1/2017

~y o

Mansoura University Biomedical Engineering Programs

Faculty of Engincering

Prof. Dr. Magdi S. EI-Azab Numerical Analysis (MTH 201) Time allowed: 2 Hours.

Answer the following questions (Full mark 50 marks). (All computations have
to be executed to four decimal places)

Question 1 [24 marks]

(a) [8 marks] Given the table of readings:

0.25 0.5 0.75 1 1.25

1.14 1.82 2.03 2.00 1.87

(i) Fit the curve y = with the computations of L, — norm of the

a+ bx?’
error, to the above readings.

(ii) By the use of two different interpolation formulas approximate y(0.4) and

y(0.8).

(b) [8 marks] Given the initial boundary-value problem

a—u=@ O<x<?2 t>0
at  0x?’ '
u(0,£) = 20, u(05,t)=0, >0
X
u(x,O)-——ZOcos(T), 0<x<2 t>0

Taking h = 0.4, approximate u(x,0.16), 0 < x < 0.5 correct to three decimal
places.

(c) [8 marks] Derive Newton-Raphson formula to solve the equation f(x) = 0.
Hence use this method to find Solve numerically for x the equation

x* — 6.255x> + 10.78x? — 6.255x + 9.78 = 0,

correct to five decimal places.
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Question 2 [27 marks]
(a) [9 marks] Given the initial value problem:
2x + y*®
Xy
(i)  Evaluate y(1.4) by Runge-Kutta approximation of order 4,

y' + =0, y(1.2)=1,

(ii) Find y(1) by the use of Taylor method,
(iii) Find y(1.6) by the use of Euler method.
(iv)  Use a predictor-corrector method to evaluate y(1.8).
(b) [9 marks] Starting with the initial values
(xl(o), X0, 1O, xim) =(2, 2, 5, 5),

solve the following system of equations correct to three decimal places

10x;, + x, - 2x3 + x4, = 10
Xq - 10x, - x3 + x4, = =20
2x; — 2x, + 10x3 — 4x, = 50
X1 - X + x3 — 10x, = —40

(¢) [9 marks] Apply the finite difference method and two iterations of Gauss-

Seidel method to solve Poisson equation

U O a4y
dx2  0y? T
at the interior points of the square 0 < x <2, 0 <y < 1.5. Take the mesh

sizes h = k = 0.5 and the unknown u is given to be (4x%+ 2y) on the

boundaries.

With all best wishes
Dr Magdi S. El-Azab
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