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1. (10 %) Use Taylor expansion to find the rate of convergence of

lim M =0
h—0 h

2. Given the convergent order of the following method for solving nonlinear equation flx]=
0.

a) (5
b) (5
c) (5 %) Bisection method.
d) (5 %) Secant method.

%) Newton-Rapbson method.
)

(
( Fixed point iterative method.
(
(
3. Let g(x)=m+ %sin(%) for x € [0.27].
(a) (10 %) Write down the algorithm of the fixed-point iteration for solving the fixed
point of g.
(b) (10 %) Show that the sequence produced the algorithm in part (a) with any initial
x0 € [0,27] converges to the unique fixed point of g in [0,27].

4. (10 %) Let f(x) =sinx and x* = 7. Show that Newton’s method converges to x* in order
a = 3 when xj is near x*.

5. Consider the linear system

u 10 ,u+%
Ax=|v 2 llx=|2+vV
012 23

(a) (10 %) Find one of values of u and v for which 4 is positive definite.

(b) (10 %) Compute the Cholesky factorization of the matrix A in part (a) and apply
it to solve the linear system.

(c) (10 %) Write down the iteration matrix of Jacobi method for solving the linear
system with coefficient matrix A in part (a) and discuss its convergence (convergent
or divergent) of Jacobi method.

6. (10 %) Obtain the LU factorization with permutation P of the form A = PTLU for the
following matrix:



