KING SAUD UNIVERSITY
DEPARTMENT OF MATHEMATICS

Math 254 (SEMESTER 1, 1437-1438) FIRST MID-TERM EXAM

FULL MARKS: 25 TIME 90min

Question 1 [5 Marks]
Let g € Cla, 0] with g(z) € [a, 8] forall z € [a,b] and ¢/(z) is a continuous function on (a, b)
such that [¢'(z)] < A <1 forall x € (a,b). Show that
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Question 2 [5 Marks]

If £ =a be aroot of f(z) =0and f'(a) = f'(a) = f"(a) = 0 but f@(a) # 0. show that
the rate of convergence of first modified Newton’s method is at least quadratic.

Question 3 [5 Marks)

Show that the nonlinear equation
z* —132% + 352 +49 =0
has a root at z = 7 and use a quadratic convergent iterative method to find its first two ap-

proximations using ry = 9.

Question 4 (5 Marks]

Show that
Inz—z+15=0

has a solution in [2,3] and then use the bisection method to compute the first three approxi-
mations. Also, compute an error bound and the absolute error for your approximation.

Question 5 [5 Marks]

Find the value of a and b so that the rate of convergence of the iterative scheme
Ingl =aIn+— ,n20
n

for computing the third root of a positive number N becomes quadratic.
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