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Answer s.ll the-following que,stions (fu d deYl

Question No. 1 ( 20 marks)

(A) Solve the heat equation:
n

^ ^ Zcu ,auk ^*x,  0<x<1, t>0
et ox'

Where u is the temperature, k is the conductivity of the rod, x is a dimension and f time

Subject  to:  B.C,s u(O,t)  = I ,  u(1, t1* 
Ou!I ' t )  = Z and LC. u(x,O\ = v (  10 Marks)
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2, t t f f=  c -Exx-TUt*Sre- f  Where s{ l r {  I ,  f  } f f  w i thBoundary

conditions, ?r{G, f) : 1-, ar{[, f] : Z and initial conditions,

t t { r ,0 ) : f i * ) , i - t , ( r ,0 ) : .g (x)Wherer isaconstant ,0<

Wrtt. do* th. t.t th. q"tt"" 0

Quest ion 2 i20marks)

(A) Given the follorring system of aigebraic equations:
x t *  3xs :  2

Sxr+ xz * Zxs: -S

\* 6xz a 2xs= -1 7

(l) If you solve this system without ordering the equations. What do you expect?
Discuss the convergence of this system through Scarbora criteria.

{ll) Order your equations in an appropriate way. Use Gauss-siedel iterative method to

maketwoiterations. ur" *t0) : *(f' = *8) = o (5Marks)

,;; ;,;;.,;,;;;;; ;= ;;:; ^;;;;,","i"," ;: ";o"l#;;.;;
following set of observations using least squares method:

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

itf+l?iij**?ifu;rs..u"i io n"d fh; il"il;f ;f th..qoiii"" - - - (1-e-\{e-'\'I

x -cosx :0.Take x(o)  =0,  x \ ' )  =1 ,makezi terat ion-q, ( 5 Marks)
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Quest ion 3 (15marks)

(A) Determine the value of the function/(x) atx= 1'5 using the direct method

interpolation using first and second order polynomial.

(B) F'ind the cube root of 12 using Newton-Raphson method, take xo = 3 '

(c) prove that the normal equations to the curye a : ax + b using

least squares method are Ly: alx+nb and Zxy: oI x2 +bl.x ' ( 5 Marks)

Quest ion  4  (15marks)

(A) I fx- -  4+0.01,7: -3+0.05, t :St0.0ZFindthemaximumpossib ie

error in z where z -- (xz + y')"tt ( 3 Marks)

(B) Use Euler,s and Rung-Kutta 4ft order method to solve the differential equation

du
-u - 2x toobtainthevalue af g at x = O.5; knowingthat y(O) - 1

ax
( take h:0.5 in both methods ). ( 7 N{arks)

(c) solve the follorning equation (sturm- Louville boundary value problem),

{5* ky =0,w'here0 < x < I ,w' i thboundarycondit ionsy(0) - i ,Q}- 0 and

show that the solution is orthogonal set of function. fnote, do it far )" > 0 only)
5 Marks

x a 1 2 -
J

f(*) 1 6 25 55

ffi tne.a;utes the follorjngll,rQg

With nY besE wishes
Associat,e Prof . Dt - IsLam M. Eldesoky
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