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DEPARTMENT CF IMATHEMATICS °
AHMADU BELLO UKITERSITY, ZARIA
2023/2024 FIRST SEMESTEL XX/ MINATIONS- MATH 317

Attempt ANY FOUR Questions Time Allowed 2hvrs.

Ql. (a) Determine the first five Picard iterates for the IVP y’ = 2e* — y subject to the initial
condition y(0) = 1.

(b)' Use a general 3 x 3 matrix and show that the Jacobi matrix iteration scheme for a system of linear
equation Ax = Bisgivenby x"=D"1B - D;i(L + U)x™1.
£ A

Where D, L, and U denote the Diagonal, Isower dadvBiper triangular matrices respectively.
'- 5 XA Y

Q2. (a) Using Runge-Futta (4" Order) method, find. correet to 4 decimal places y;. i = 1,2....5 if
i 10 the initial conditione y(1) = Z and step size: h = 0.2.

(b) By performing only five iterations, solve the system of lincar equations using the Successive Over

Relaxation (SOR) method with an initial guess [0, 0, O]Tand relaxation factor § = 1.1.

Q3. Employing the Milne’s Predictor-Corrector method, evaluate y(x) for the IVP

2ty

2 — x—y%at x = 0.8 (correct to 4 deciifial"Places) given thaty(0) = 0,y (0.2) = 0.02,
"y (0.4) =0.0795 and y (0.6) = 0.1762.

(b) Define Diagonal Dominant and determine whether or not the system of lincar equations: 6x —

y—2z=19, x +2y + 6z = 22 and 3x + 4y +z = 26 is Diagonal Dominant. Hence obtain the

approximate solution for the system using the Jacobi matrix iteration method.

' ; X . ola ) d :
. Q4 (a) Determine the numerical solution, using the Tylor’s series method, for d—i = 1+ xy withan

initial condition x, = 0 and y, = 1 (up to the 3 power of x). Hence use your resuli to determine
the value of y(0.1).

(b) Obtain, using the Gauss-Seidel method, the approximate solution for the system of the ccfuations

x+9y—2z=36,2x—y+8z=121and 6x +y + z = 107.

Q5. (a) Find the exact solution for ':—z = xy subject to x5 = 0 and y, = 1 and compare the results

with the Picard’s iterates at x = 0.3. What is the percentage error?
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(b) Copy and complete the table below for the IVB y’ = 3x +§ subject to the initial conditions

y(0) =1

x Euler’s method Improved Euler’s Exact solution
X
v(x) = 13eZ — 6x — 12

0.0
0.1
0.2
0.3
0.4
0.5

Q6 () Use Picard’s method to obtain y (0.2), y (0.4) and y (0.6) for the [VP z—z- = x + y, with

y(0)=1.

\‘\.\
(b) Using the iterates in (a) calculate y (0.8) using Adam-Bashforth Predictor-Corrector method
(correct to 4 decimal places).
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