EE D EFRHBEER 0 AFEHRA
ERFEF T -HfE- |

BIFEAS 112 SEERLHEERALHRA

PTER@ R BER

# 8B K % 0101
% A B REMSES

e EE TR
1. %ﬁﬁa‘%ﬁ%% (F) Lz 485 - #ELB/AFTEHAE -

2. ZRBBE  ENFEATAGHELSER RTAFTEARAIR R
%rﬁ%%%ﬁakﬁﬁﬂ  BRFERBERE -

3. %il‘?«fﬁ: BEEHLFR r HWHBELE ) BRES ) AXTEEL
CAEFERIAEE LN E AT RER -

4 BEBZREFH/ERMWE -

5. AEEATREMTEIAAL  ATEHENS > SEEEAES
REGETE BAEFRABUEELR, wEFRF (AR EREME
) BRASHEBREERBREEE A2 OLLAFAE -

6. HieBARA - ERRERIHF X FATHFMASERAL r@ir.
FERERGAANRRARIME o ﬁd&[ﬂ$ t%ﬁ@ﬁ?ﬁi& $iﬁ
PARFADMBFRIE o '




BaAs RS 112 2EERLELEANLRHA

AATHEAAR  BE AL
FEAE (KB & F M4 (0101)
: # 2 AF 1 AXHE(BRA 4L

1.(10 pts) Let A be a nonempty set of real numbers which is bounded below. Let —A = {—x| x €
A}. Prove that inf A = —sup(-A).

2. (15 pts) Let E be a nonempty subset of R”. Let E’ be the set of all limit points (accumulation
point). (i) Is E’ a closed set ? (ii) Does E and E’ always have the same limit points? Prove
the statements or give counterexamples for (i) and (if). (iii) If E = {(x,sin1)| x € (0,1)}. What
isE'?

3. (10 pts) Let a; and @n4y = 1+ /@, n€ N. Find

limsup a,.

n—oco

4. (15 pts) (i) Suppose a, > 0, n € N and } a, diverges. Prove 3 a,/(1 + a,) also diverges.
(ii) Suppose Y, a, is a series of real numbers which converges absolutely. Prove that every
rearrangement of Y, a, converges to the same sum.

5. (10 pts) Use the finite open covering property of the compactness to show the following.
If f is a continuous mapping of a compact metric space X into a metric space Y. Then f is
uniformly continuous on X.
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6.(15 pts) Give the reasons in your computation. (i) Let a > 0. Find

fim f -l
n—oo ), nx

(ii) What is the answer for (i) ifa=07?

(iii) Let [x] be the greatest integer function. That is [x] =sup{n|n < x, n € Z}. Find

2
f xd[x].
0

7. (15 pts) Let f : R® — R? defined by f = (f1, f2) with

Si(xn, x2,¥1,2,¥3) = 2" + x0y1 =4y +3
Ja(x1, X2, ¥1,¥2,¥3) = X2 €OS X1 — 6x1 + 2y1 — 3.

* Note that £(0,1,3,2,7) = (0,0). (i) Prove that there exists a function g : R* — R? defined on

a neighborhood of (3,2,7) so that f(g(y1,¥2,¥3),¥1,¥2,¥3) = 0. (ii) Find the derivative of g at
. (3,2,7).

8.(10 pts) (i) Let (x,y) € R*\ (0,0), P(x,y) = x{j’yz and Q(x,y) = 2% Let C be the curve goes
from (a,0),a > 0 to itself once along -Z; + {5 =1,b>0. Find

9§P(x, Ydx + Q(x, y)dy.

(ii) Can we find a function f :R?\ (0,0) = R such that

| of of _
5; - P(x,}’) and 5; “¥Q(x9y)?

Give the reason for your answer.



