King Saud University College of Sciences Mathematics Department
MATH254 Exam I, $2/37-38H Duration: 90 Minutes

Q.1[5 marks]

Use the biscction method to find the third approximation of /2 starting with the initial
interval [1,2], and find the corresponding absolute error. Also, compute the number of

iterations needed to achieve an approximation accurate to within 1072,
Q.25 marks]

Consider the equation: 3z? —€® =0, which has a root in [0.5,1.5]. Determine which
of the following iterations is suitable for computing this root; (justify your answer)

exn
3

Then, use the suitable one to compute the second approximation of the root using o = 1,
and find an upper bound for the corresponding error.

(1) Tn41 = (1) ZTppr = In(3) + 2In(z,), n =0, 1,2, ...

Q.3[5 marks|

The equation: 1 — 2¢os(z) + cos’(z) = 0, has the root & = 0. Develop Newton’s
formula for computing this root, then use it to find the second approximation starting
with zo = 0.5. Also, find the order of convergence of your formula.

Q.45 marks]

The equation: 1 —x + In(z) = 0, has the root a = 1. Staring with zg = 0.5, compute
the second approximation of this root using a quadratic convergent method, and find
the corresponding absolute error.

Q.5[5 marks]

Consider the nonlinear system;

2+ 32 = 21,
?+2+a = 0.
Suppose that applying Newton’s method to this system starting with the initial approx-

ima.tion‘(xo,yo)T =(1,-1)7T gives (z1,11)F = (2.5556, —3.0556)T.
Find the value of a.
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