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a. Derive the Euler method for solving the initial value problem approximately.
) dy
— = f(t, ) h <t
| dt f&y) 0
y(to) = Yo
(20 mark)
b. By considering the following initial value problem;
d
E}ti=x+y, y(0) =1 ; x € [0,1]
find the values of y(0.1) and y(0.2) using Runge-Kutta method of 2" order.
(15 mark)

2. Given a set of pairs of data (x;,v;), i = 1,2,...,n, there exist a unique polynomial P,_;(x) of
degree at most (n — 1) satisfying the conditions P,,_;(x;) = y;,i = 1,2, ..., n. The polynomial is
' r called the interpolation polynomial of the data.

a. Name two forms of the interpolation polynomial and write their formulas. (5 mark)

b. Find the interpolation polynomial for the set of data given below, in both forms you have
described above.

-1 0 1
y 1 -1 2
(20 mark)
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3.
a. Derive the Trapezoidal rule using the distinct nodes (a,f(a)) and (b, f(b)) s its
(5 mark)

interpolation points.

‘b. Find the approxnmate value of the integral f f(x)dx where a=0,b=1 and f(x) =

x2e ™% using Trapezondal rule and Simpsons rule. (10 mark) ‘
\ c. Use forward dufference method and backward difference method to approximate f'(0.4),
" where f'(x) = sinx with h = 0.1 and h = 0.2. (10 mark)
4 épnsider the following model; ' |
MAX:3X, + 2X; 1
Subject to: 2X, + X, < 18 o Q

2X, + 3X, < 42 | <

3X,+ X, < 24

Xl; XZ _.>_. 0

phical method in Linaer

d the optimal solution for the above model using gra
(25 mark) '\
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