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1 [F#sHER] 15%
Evaluate a general solution for the following second-order differential equation

: 3
y'=2y'+y=xle’

2 [Eir FER] 15%
Solve the initial value problem in second-order differential equation
(D*+2D+10)y =10x" +4x+2, p0)=1, y'(0)=-1

3-[EEMT] 15%

Evaluate the line integral IF *r'(s)ds by Stokes Theorem for the following C and F functions
[

F=[y,-%*,0], C the boundary on circular disk, x*+y*<1, z=0

4 - [ hr (RG] 15%
Solve the following initial value problem by the Laplace transform:

Y'=5y'+6y =r(1), where r(t)=4¢', for0<t<2 andr(N=0 fort>2;
under initial conditions p(=1 and »'(0) = -2.

5 - [ w5 ] [ Small Amplitude Wave Theory) 40%
For one-dimensionai water wave propagation in an incompressible and inviscid fluid of uniform
depth A, irrotationality of the fluid motion has been assumed. Derive an expression for the velocity
potential function ¢ that satisfies Laplace’s equation

2 2
The wave motion bounded between a free surface 5(x, £) and the horizontal bottom has to satisfy the

—h<z<0

following linearized boundary conditions:

KFSBCfa—U—a—¢=O, =y
Oz

DFSBC : %+gr}=0, z=7

BBC : @=0, z=-h
Oz
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1. What are the basic methodologies for describing the fluid motion and based on these methodologies please derive the three

equations of conservation for the fluids.  (50%)

2. Accidenyof collision between the ship and structures are common in the harbor. What would you do to avoid this happening?
(25%)

3. After the incidence at BEL{(Z{1F), which damaged the bio-ecology seriously and also affected the management system
related to many institutes largely (because the navigation matters of that area is the responsibility of Kaohsiung Harbor),
according to your experience on the harbor engineering please indicate your opinion on this matter. (25%) -
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— ~ 47738 & A& T 42 (ecological engineering) ? 4 & 3 4
(ecotechnology) 7 4 fi& I j¥(ecological engineering
methods) ? A G oA 4 ETLRE 2 S MAR AR

Bl 2 &R FN - (50%)

S RBERFREFTHFE ARG AL VRBEARYE
(K5 \ﬁ%%%ﬁﬁm?ﬁlﬁﬁkﬂa%mﬁ
R EFOEREH2Z 2 R A LR ? R X
HATRH 7 (25%)

= RB AR R (SARS) B AT + S ASEAL 1%
BABKGEEMN - B4 Besi Bkl SARS 5§
REAFEZAR - ﬁkﬁé%ﬂﬁ%ﬁ s ERASEE
/’%M%ﬁ%m%%ﬂ%%ﬁﬁkﬁ%ﬁ%ﬁ%?m_
R B E ? BT RN X dofa AT 1 202 B Y

B 7 (25%)
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C EWRAEARE SN - BABABES WA FARE o (10 %)

2. 473 pzc (point of zero charge or zero of point charge) ? %

Rpzc BIQHRAARKBRYBETHRE T ? do 7ok
£ 7 (10%)

3R MR AE A FeS 2 CaCO; X ¥ M B o £ 8h it
FRAXABDLRHERE - (5%)

4. R E¢HE BOD &GO A LA ik ? (5 %)

5. {7 3H electric double layer ? 3% L counter-ion 2 co-ion #9 ;%
EHEREADHEBEABRRSA - (10%)

6. %5 % %l # 8 CEC (cation-exchange capacity)
ECS(exchangeable cation status)#i TCLP (toxicity
characteristic leaching procedure) « 3% 73 5 # 40 i % % %
W 3o AR AT R R B MR K 4 b 2 CEC -
ECSH TCLP Wi AE &EER? (15%)

T FHWBEBREAARNEARAHN R L EORY, $3 8 {8
wBERERGEHTF (10%)

8. 3 4 % 3. 88 lon exchange ° Electrodialysis $£ Reverse

osmosis EKRIE L BER EEZHE - (10%) |

9. MELHE (15%)
(1) alkalinity (2) chelating agent (3 ) The Nernst Equation
0. 3% A ¥ CFCs(chlorofluorocarbons) e T ¥ 5 &) & F 224§ % - CFCs

HEFHAGE?RB UGS R (10%)
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Lo (RERDEMBT A% 2 % 9D 4 52 45140 > 75 F B £
BOFRZ A SR T I 00 R A SR 2 M g BR.
B do T 3 3 — 18 temporal GIS - (25 5

2. BHAHARAE Z % 8 8RB NS - BARAEZEH S A
BHA, o RS2 TR LRI o 4 CIS ¥ 4 —oh i
% Thiessen Polygon - A 4138 Thiessen Polygon ? ﬁMﬁﬁb’l
A7 A AT R R 2 g (25 )

3. 4738 metadata ? SKitidkdo fTAE 2.2 7 WU K S B R 5 2
W By ey 2 (25 &)

4. %fa‘-’%'l%i’ﬁ]H%F,EJE@%(Vector)&e’ékﬁé(r&ster)’é‘ﬂ‘-’% VR
%R A ERE R (nodel )2 £ B 9 3ERA K E B GIS &

TREA G & R I E A D hodT RS2 ? (25 %)
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— FRARIIEHEL (Ol Spill) ATHEE b s s 2 AR RN B BT —E s
BYEP  BRRER I A - TEMBEMAINEER? (25%)

o BB SR B 9 AR I R B 2 R i 9 IR
YOG PR PR — R R T 0 54 7 WIS BMFT g | e aE
WRLE N 2 (25%) :

= I ELAHT (Private Sector ), FAASSPSATIRELTHAS - franmisivsays
R MR A € 7 S LU B - (25% )

VU~ 5 1 IR R T U B T R B A e 2 FI L B R B L T 0 .
TR 7 HHR T 4= sl Eco-tourism ) » FUFLLS BRI 7 (25%)
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1. (20%) What's your viewpoint of a “SYSTEM”? Please describe the
characteristic of the system that your master thesis’s research was trying to deal
with.

2. (20%) Searching techniques are widely used in a variety of domains, such as
optimization, artificial intelligent, statistical analysis, and the latest data mining.
Please report briefly four specific searching approaches that have been
developed.

3. (20%) In order to provide decision support information regarding the status of a
system, usually measurement of an index is considered appropriate. For
example, the PSI (Pollutant Standards Index) is used to evaluate the air quality
in a region, and a land suitability index is to tell if an area is suitable for some
land development. The formulation of such index is through certain systematic
approaches based on raw data or domain experts. Please show what will you do
if you are asked to generate an index under the situation that (a) plenty of raw
data is available, or (b) only some domain experts are available. :

4. (20%) System simulation is a powerful technique for stochastic problems. How
do you formulate a discrete event simulation model?

5. (20%) State extensively how would you apply quantitative methods for
management fo the study of marine environmental management?
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2. The air pollution in a city is caused mainly by industrial and automobile exhausts.

In the next 5 years, the chances of successfully controliing these two sources of
pollution are, respectively, 75% and 60%. Assume that if only one of the two
sources is suceessfully controlled, the probability of bring the pollution below
acceptable level would be 80%. '

(a) What is the probability of successfully controlling air poliution in the next 5
years?

(b) If, in the next 5 years, the pollution level is not successfully controlled, what is
the probability that it is entirely caused by the failure to control automobile
exhaust?

{c) If pollution is not controlled, what is the probability that control of automobile

exhaust was not successful?  (20%)

3. The street width at a school crosswalk is D ft, and a child crossing the street
walks at a speed of 3.5 ft/sec. In other words, it takes a child (=D/3.5 sec to cross
the street.

Suppose 60 free intervals (t seconds each) in an hour, on the average, are desired
at this crossing; how much average traffic volume can be.atlowed at this
crosswalk before crossing controls will be necessary? Assume that cars crossi.rlg

the crosswalk constitute a Poisson process. {20%)

4. (a) Assuming normality and know variance o’ = 4, test the hypothesis p=15.0
against the alternative (a) p=12.0, (b) p=15.8, using a sample of size 10 with
mean X = 14 and choosing o = 5%.
(b) How does the result in Prob. 6 change if we use a large sample, say, of size
100, the other data (¥ = 14, o =5%, etc.) remaining as before?
(c) Determine the power of the test.  (20%)

5. If in some week the numbers of customers in a bank from Monday to Friday
were 2680, 1600, 2020, 2250, 3650.
() Can we assert on the 1% level that the random variable X = Number of
customers per day has the same probability (0.2) for each weekday?
(b) Repeat the test for the more reasonable model that the five probabilities are
0.22,0.14, 0.16, 0.18, 0.30, respectively, choosing & = 1%. (20%)
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|~ FEEAERAR T ARG A B EER S ? aiHH SRR RE
O TR - (30%)

2 -~ (EREAEE & 7 HTRANY - BRETOE BN EREEEE 2 (30%)

3 - ImARIREPE A TR AR PIREYR - (20%) -

4 ~ MAIPIEIEHIE M 7 (20%)




