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1. 20% Suppose f(X) is a continuous function on [a, b], f(a) < 0 < f(b), and f(X) has only one zero Xo in (a, b).

34Dy define ai = aTer,bl:b; if

If we use bisection method to find Xo, that is, if f(

f (a%b) >0, define a1 = a, bi1= aTm , then repeat this process inductively to get an, bn. Suppose an, bn are

well defined for each positive integer n.
(1) Prove that both { an } and { bn } converge as n—

(i1) Use }]i_r)gan and limb, to represent Xo.

n—oo

(ii1) If we use an to approximate Xo , estimate the error.

2.10% Suppose f(X, y) is continuous in R*, f(0,0)>0, f(1, 1) <0, will there exist a point (Xo, yo) such
that f(Xo, yo) = 07 Why?

3. 10% Ie‘xzdx -9
0

4. 20% Suppose f(X) is differentiable and ¢ 0 is a constant, let u(x, t) = f(x - ct).
(1) Show that u(x, t) satisfies u + Ca—l'I =0.

ot  oOXx
(i1) Show that Vu (i.e. gradient of U) is orthogonal to (C, 1) everywhere.

(ii1) What are the level curves of u(x, t)? Moreover, use the result in (ii) to confirm your answer.

5.20% (i) What is the domain of the function f(X)= Z X" . (You have to give some reason of your answer)
n=0

(i1) What is the domain of the function f '(X)? (You have to give some reason of your answer)

6. 20% Find the extreme values of f(X, y) =X - x>y> on Q, where Q={(X,y)|-1<x<1,-1<y<1}.




