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Answer the following questions ‘ Cpiada A plaiay)

m
Question 1 (15 marks) ‘

(A) Show that the set of functions sin( fﬂ), n=1,2,3,..are orthogonal on the
L

( 2 Marks)

(B) For the generalized Fourier expansion of the function f(x) 1is
' b

f(x) = Zanqpn (x) Prove that jr(x) f(x) p(x) dx ( 3 Marks)
n=1 ap = ab . . n=1,2,3,...
J.r(x) gvﬁ (x) dx
A SRS
(©) Solve the following PDE
ou  Ou , |
—=z=k—+xe , 0<x<I, t>0
.ot ox?
Subject to: B.C.s u(0,t) = 0, u(l, t)=1 and IC. u(x, 0) = f(x) (10 Marks)
_______—-——____'_______‘_____________’___————————————
Question 2 (25 MARKS) ,
(A) Solve the following PDE
- 6
_’;i=a2__3‘.+x, 0<x<1, t>0
ot ox? ,
Subiect to: B.C.s u(0,t) = 0, u(l,t) =1 and LC. u(x0)= oulpsl) _
ubject to: B.C.s u(0,t) =0, u(l,t)=1 an .C. u(x,0) = f(x), = = g(x)
[ ————————— (10 Marks)
(B) Discuss (ui\Y) with graphs three drawbacks (<) of Newton-Raphson
___________ m 9_t_h_9_d_£<_>£_sglzi_ag_I_l_.o_n__1_1_1_1_9_&}_1:_al_g_e.bz'.a_isgq‘.l_ajziﬁ_q-.___________.____ﬁ__._________(é’_M__qr!?_s)_.
(C) Find the real root of the equation e”*-x=0 using:
(i) Newton-Raphson method with %, = 0
(ii) The Secant method with x, = Oandx, =1 ( 4 Marks)

2x,+x, +ox; =19
o 3x,+x,+x; =8
(i) If you solve this system without ordering the equations. What do you expect?

Discuss the convergence of this system through Scarbora criteria.
(ii) Order your equations in an appropriate way. Use Gauss-Siedel iterative

ethod to make two iterations. Use ng) = xgo = xg,o) - 1 ( 8 Marks)

Frf



F
Questmn ( 15 MARKS) '

(A) Determine the value of the function f(x) at x=3 usmg the direct method

interpolation using first and second order polynomial.
x 0 1 2 3
f(x) 1 4 15 85

(B) (i) Prove that the normal equations to the curve y = ax+b using
Jeast squares method are Y y=aYy x+nb  and

Y xy= asz +b) Xx.
(i1) Fit the straight line y = ax +b and also a parabola

b
y = a+ bx +cx  tothe following set of observations using
least squares method: '

x 0 1 2 3 4
y 1 5 10 12 15

Calculate the sum of squares of the residuals in each case and test which curve is

more suitable to the data.
(iii) If the function f{x, y, z) is given by

+
flx,y, 2) = x_zy +sinx +Ilny

where: x =2+0.02, y =4 +0.04 and z =6 +0.06

Find the maximum possible error in the function fx, y, 2) . (10 Mar
. 2_ . T
(C)Show that the function f(z) = 2z~ 2z is not analytic anywhere. (2 Marks).
Question 4 ( 15 MARKS)
o dz : .
(A) Evaluate (f — where C is any simple closed curve and z2=a 1s
c 2-Q
e ( ioutside G, (ii) inside C. | (5 Marks)
(B) Use Rung-Kutta 4th order method to solve the diff. eq. _y =y- x2 + 1 to
dx
obtam the value of y at x = 0.4 knowing that y(0) = 0 5 (take h=0.4). (5Marks)
(C) i) Prove that the function u "x2 -y~ is harmonic function.
ii) Find a function v such that f(z) =u +ivis analytlc
iii) Express f(z) in terms of 2. (5 Marks)
This exam measures the following iLOs
Question Number |. Qi-a Q2-d Qz-b Q4-a Q4-b Qz-¢ Q1-b Qz-a Q3-b
Skills Q4-b d2-i Q3-b Q3-a Q3-c Q3-d | Q4-c
Knowledge &understanding skills Intellectual Skills Professional Skills

With my best wishes Assoclate Prof- Dr. [slam M. Eldesoky



