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Q1. Consider the equation x* +10x—1=0.

a) Use the Bisection method for this equation on the interval [0, 0.1] to find p,.

b) Use Newton's method, with p, =0, to approximate the solution of this equation accurate to within 1072,



Q2. Given the following data

8.1

8.3

8.5

8.7

X
f(x)

16.9441

17.56492

18.19056

18.82091

a) Use appropriate Lagrange interpolating polynomial of degree two to approximate f(8.6).

b) Use the most accurate three-point formula to approximate f'(8.5).




Q3. a) Find the third Taylor polynomial P;(x) for the function f(x) = e about X, =0. Then, approximate

0.5 0.5
jf(x)dx using _[Ps(x)dx.
0 0

0.5
b) Approximate the integral Jexzdx using the Simpson's rule.
0



Q4. Given the initial value problem: y' =1+ % y, 1<t<15 y() =2

a) Use Euler's method and the Midpoint method, with h =0.25, to approximate the solution.

b) Find the exact solution and then the actual errors in the Midpoint method.

(method 1) (method 2) (method 2)
t Euler's method Midpoint method Actual error

W; W; |y(ti) - Wi|




10x, —x, =9
Q5. Given the linear system < x; —10x, +2X, =—7
—2X, +10x; =8

a) Use Gaussian elimination to find the exact solution of this system.

b) Approximate the solution of the above system using Gauss-Seidel iterative method, with tolerance 10~ and
initial approximation (0, 0, 0).



A list of formulas

The three-point formulas

f (XO):—[ 3f (X)) +4f(x, +h)— f(x, +2h)]+ h”

Fx) =2 [f(Xo+h)—f(Xo—h)] n - 1)

Simpson's rule

If(x)dx——[f(a)+4f(x)+f(b)] f(4)(§)

Euler’s method

W, =W, +hf(t,w,)

Midpoint method

Wi,y =W, +hf(t; +2’Wi "‘2 ft,w))

f7(S)



