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Concisely explain your answer with important computation or reasoning steps.

1. Consider the function f(x) = [x] — |x], where [x] denotes the smallest integer that is greater than or equal to x, and |x] denotes

the greatest integer that is smaller than or equal to x. (That is, [x] =n € Z such thatn = x > n— 1, and |x] = m € Z such that

m<x<m+1.)
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(3%)__ True or False: The function f (x) is an increasing function.
(3%) True or False: The function f(x) is a continuous funection.
(3%) __ True or False: The function f(x) is a concave function.

(3%)__ True or False: The function f(x) is differentiable at x =

1
2"

(5%) _Letnbe a strictly positive integer. Find out |, : f (x)dx, if exists; if the integral does not exist, explain why.
(3%)  True or False: Given any a, b € R such thata < b, if there exists a function g(x) such that

f:f(x)dx = f: g(x)dx, then f(x) = g(x) forall x € [a, bj.

2. Answer the following questions:
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2.2
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If f; |x(x — 2)|dx = 0, thena = __(5%) .

[xBel¥dx = ___(5%) .

SLxa?—Dtxe=__(5%) .

If f(x) = sin[sin (sinx)], then %-(:—)= (5%) atx=0.

If f(x) = (Inx)** for x > 0, then “L2= _ (5%) ,and lim f(x)=__(5%) .

Given the function f(x) = In(x — 1), x > 1, if we use the Taylor polynomial with degree 10 at the point x = 2 to evaluate

f(3), the approximate valueis __(5%) .
For the function f(x,¥) = sinx + cosy, the Taylor polynomial of degree 2 centered at (x,y) = (0,0} is __(10%) .

Suppose that the three variables x,y, and z satisty x3+y2+z=3and x-y?-z*=1. Then j—z =__ (5%) and ‘;—Z =
(5%) _ atthe point (x,y,2) = (1,1,1).

3. Given the specified range of the variables, find out the all the critical points of the following functions, and identify the global

maxima and minima, if exist:

3.1
32

(5%) _f(x) =x—e*, where( <x < 10.
(10%) f(x,y) =x-siny, wherex,y € R.

4, (10%)  Consider the infinite series Y-, R‘f;ﬁ’ where a > 0. Find the necessary and sufficient condition of a such that the

series is convergent, or argue that no such condition exists.
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