Introduction to Numerical Analysis

Fall, 2023

1. [10 points] Consider Newton's method to find the root of f(z) = z*. The approximation
is given by the sequence {p, }>2, with the mitial guess pg = 0. Find p,, in terms of p,_; and
determine the order of convergence of p,.

2. [10 points|] Consider the Trapezoidal rule as follows with h = 1 — ¢, 71 > z¢
Tl h
[ sz % 5lfte0) + fan)
xp

Show that the absolute error of the rule is H% €], g < € < 14.

3. [10 points| Consider the well-posed initial-value problem y' = f(t,y),y(0) = yo. Write
down the Euler's (explicit) method for the approximation, w; & y(t;),i = 1,2,--- with the
uniform step size of h. Suppose that y" = 0.t > 0. Show that w; underestimates y(t;) when
h 1s small.
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