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Homework Title: Exercise 5.6

Problem description:

Suppose we wish to develop an iterative method to compute the square root of a given positive number y, i.e., to solve the nonlinear equation f(x)=x2-y=0 given the value of y. Each of the functions g1 and g2 listed next gives a fixed-point problem that is equivalent to the equation f(x)=0. For each of these functions, determine whether the corresponding fixed-point iteration scheme xk+1=gi(xk) is locally convergent to √y if y=3. Explain your reasoning in each case. 

(a) g1(x)=y+x-x2
(b) g2(x)=y+x-x2/y

(c) What is the fixed-point iteration function given by Newton’s method for this particular problem ?  
Problem solution:

(a) (b) If x*=g(x*) and |g’(x*)| < 1, then there is interval containing x* such that xk+1=gi(xk) converges to x* if started within that interval. If |g’(x*)| > 1, then iterative scheme diverges.

(c) Newton’s method is xk+1=xk-f(xk)/f’(xk)

Results:

(a) g1(x)=y+x-x2, |g1’(x)|=|1-2x| = |1-2*√3| > 1, so iteration is divergent.

(b) g2(x)=y+x-x2/y, |g2’(x)|=|1-2x/3| = |1-2*(√3)/3| = 0.15 < 1, so iteration convergent.

(c) gn(x)=x-(x2-y)/(2x)

Discussion and Comments:

I applied the rules given on the notes and checked the results with MatLab too. 

