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T—=H AN —VIZETHLLTFORWICE % L.

Answer the following questions regarding data storage.

() KT A AZICEDT 4 AT AR L= 2T AOHEEIZHOWTLL FOEA 2 TH
WTCREIAE X
Explain the structure of disk storage systems on magnetic disks using all of the following

terms.

FEEAY R, FTvr, UK

read/write head, track, cylinder

Q) 7T7vva RIATHHERT 4 A7 L0 HENLTWDEE 1 Db X,

Describe one advantage that flash drives have over magnetic disks.

() T X BRI DBRTITT — 2 EMS AR Z %<, T EMRFIEICIERr R
RLOFELE O ZAH Y OFENDHD. 0 RR LT —FEMEZ 1 % CHlHE
£.

Data compression is often helpful for storing data, and there are lossless schemes and lossy
schemes for data compression. Pick up one lossless data compression technique and explain

it.
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7at AOBAICET AU TOMWIE L K.

Answer the following questions regarding competitions among processes.

(1) &~ 7+ LIHaraine L.

Explain what a semaphore is.

Q) T v Fu vy 7 OFAESMEA2HIE L.

Explain the conditions under which a deadlock occurs.

(3) 7 kv s ORBEFEE 1 SR L.

Explain one technique for avoiding deadlocks.
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Xy PU—=2 A F =y MZETLUTORWICE X K.

Answer the following questions on networking and the Internet.

(1

2

Xy MU= 23T 58 ETHL Ry FU—7 AR =T < o0
OFFER D L. L<HHIND hARa Y —ThoH A \AM L 2 2 —RIZDu
TR, 2D OEN A K.

There are several types of network topologies that are the basis for classifying
networks. Describe the two popular ones: the bus topology and the star topology

and explain their difference.

V7 EDOR¥a A NEREBELTEIHFIET INER LT 572012,
B R¥a Ay MIF=2=7+—2L YU Y —A 1 —4%(Uniform Resource
Locator, URL) &\ 9 —E 7T RLANRE 2 5 TW5A., URL OFEE/RTER
ZRE L, LLF® URL Z BN HWTEN D O A R K.

In order to locate and retrieve documents on the Web, each document is given a
unique address called a Uniform Resource Locator (URL). Please identify the key

segments and briefly explain their meaning in the following example of URL:

https://bankofisland.com/data/files/clientresource.html

B) A Z =%y b7 b =T REEHED 4SO EINEL, FREICL->T

FrshsEfEzchchiiiE L.

List the four layers in the Internet software hierarchy and identify a task performed

by each layer.
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TNAY XL T DL FORWICE L K.
() FHANEZE2BSN T L3 ) XL EFH = — R TRl L.
Q) BREELEMNT 2703 ) XLDH % 1 D28, #Hla— Fa2Hun ittt L.

Answer the following questions on algorithms.
(1) Write a pseudocode for the insertion sort algorithm.
(2) Give an example of an algorithm that uses recursive structures, and write a pseudocode for

the algorithm.
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T — 2 HEEICBT D LT ORWICE 2 L.

Answer the following questions on data structures.

D) VAL, RZ v, Fa—0OEOEERHE L

Summarize the distinction between lists, stacks and queues.

i

]

=

Q) AV Ea2—FDAAL L AEYHIZY XA MNEEETHHELLT, d#gg) X b
SHE Y AR LD 2 ODIARNIRIEWIREILE N D 5. LT ORIWIZE R K.
There are two basic storage structures for implementing lists in computer memory:

contiguous list and linked list. Answer the following:

a. R U A M EERS Y R CTHEROHIRN ED X 5 IATb D), ThEh
#i 2 X U TR &k
Draw an example diagram of the contiguous list and the linked list and use it to

explain how deleting an entry is performed in these two types of structures.

b, Y A MIFHIR Y A N &2FET LI VEYTH Y, B A K
ZFIET DI L B2 O3 En?
Why is a contiguous list considered more convenient to implement static lists but

not for implementing dynamic lists?

@) T—FBERIDA o AZ 2 ADEN AT ?

What is the difference between a data type and an instance of that type?
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tt-1a, #t-1b, -2, -3, %t
-5b. #t-6. tt-14

T1~T6 n 3 @8

#t-8. -9 B1~B4 hhi> 3 &
$t-10, -1, #£-12 D1~D5 m 3 78
#t-13 M1~M5 hi5 3 RB

Questions to be chosen depending on first-choice application group

First-choice Applicant group

Sl-1a, SI-1b, SI-2, SI-3, SI-5b,
SI-6, SI-14

Select three among T1~T6

SI-8, SI-9 Select three among B1~B4
SI-10, SI-11, SI-12 Select three among D1~D5
SI-13 Select three among M1~M5
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(a) T—ZR—RICET 27T — 2O BEZ IO W THIAE K.

(b) 2K FAICHT 2T -2 _R—2AAF—<&ikil L. ROFMICE X L.

(i) KOO DEMFZMLT 5T —2_R—ZA 2 F —~< S OFEFEHEN (ERKX) %
fMiz7Zz3v., ERMCREMNT2ERHATZ L. ZZNOFEAEM & B
BRARFOED XS e KT r2@itl$s L.

o S IF=2l LOFEEMERD,

o S DRFEEKEIZ=2U FOJEME .

o S IZ=2L LoRE#A % o,

o SOH7L b —oDBHENLEM: % o,

(i) (1) OFEEBEER ¥ —<v 2R T — X X —RA R F — v &LHd X, ZfioEfk
ROZEHEDOBRT — 2 R—2A 2 F —<%if L Glube k. Z8¥tk o % BIfR 2
F—<DIFEBBICOVWTH AT S L.

(c) BAfgA*—~ R(A) 2% 2 5%. @tk AOEERIBIIEHR LT 2. coL %, EkA
KHNZBHD S b 2FHICKE DD ERD B[MGE% (1) BRAEE (i) BEff
AP D Z NZE vk v CRBE X,

(d) T—Z2R=RY AT HLiICET 2R DEENEEH % v CEE XL

(e) vy 7z b F v¥ 7y avyoiliffilfiikicowTHHL, 2ok
REFICoWT bt X,
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(a) Explain the notion of data independence in databases.
(b) We want to design a database schema of a university. Answer the following
questions.
(i) Draw an entity-relationship diagram (ER diagram) of a database schema
S which satisfies the following four conditions. Explain the notations used
in the ER diagram. Explain what information of the university each entity
type and relationship type represent.

e S has three or more entity types;

each entity type in S has three or more attributes;

S has three or more relationship types; and

at least one of the relationship types in S has an attribute.

(ii) Translate the entity-relationship schema in (i) into a relational database
schema. Give a detailed description of the translation process and the
relational database schema after translation. Explain also the normal form
of each relational schema after the translation.

(c¢) Consider a relational schema R(A) where the domain of the attribute A is
the set of integers. Write a query to answer the second largest integer which
appears in the attribute A in (i) relational algebra and (ii) relational calculus.

(d) Explain the importance of indexes in database systems using examples.

(e) Explain the method for concurrency control of transactions using locks. Explain

also merits and demerits of the method.
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(1) AT OHGEZFHHE X
(RTINS | TR &AM THIEIC L B HEGR) a1 Xk ) [=ra 7

(2) TEh~LaT7ET] Si3fn, =rarzesi] LIxE0 Xk HICEi 50,
BARGI 2Rk Lo, FigH &

(3) R—=F 4 7 NVT 4 NVE—] OTILIY XAERE

(4) NLHRRICEd 25 ME Bl iX, arta—2F =X, HIKOBSIT, HHER
k. B ONERE. 728) ITBW THERIHER O FiE 2 B IRT & 2013 — K1
ED XS BRGED. BONOBEH 2T N bdEmE L, TOBE, 850195
TEMRRSLY % EHERRAS FIREIC 7R 570 ZWAREIC T 5 Z &,

Answer all the following questions (1)-(4) on probabilistic reasoning:

(1) Explain the following terms:
"uncertainty", "conditional independence", "inference by enumeration", "Bayes rule",
"Markov property".

(2) Explain what a "Hidden Markov Model" is. Explain how it differs from a "Markov Model".
Make your own example and use it for the explanation.

(3) Describe the "particle filtering" algorithm.

(4) Among various problems in Artificial Intelligence (for example, computer chess, map
coloring, speech recognition, self-localization, and so on), in general, when should we
select probabilistic reasoning techniques? Discuss it with reference to a few example
problems. Make clear "what condition(s) need(s) to be satisfied in order for reasoning to
be possible."
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NR—t 7T har YR —"RITHZ—< NI THLUTDO6 >OWZE x L,

() BUIRT 4007 —F maxkor—42ty MO L THMIS—E 7 b ool
AT 9. F LR THHEMEICBO T, AN ZRL y TEE LWHAEZET,
T Txnx EEBEEHTHY ., y 13T —NEHTHD, S—t 7 a0 IzBD
T, 72 0Edl,d2,d3,d4 W0 EDHONIRFETHRIOND, £, wi,we 1TFN
FUAT) x1, 20 X THEALER L, wo 1IA T AEEERT, EAw, wy EAT A
wo 13, NI T RTOIWCHESINTWND, EHw, wa EXAT Awg DNEDIHIZHE
FIndHhvont, £72, KEBICHE LD FEZED wi, wa, wo DIEEE 2 X,

<1
X1 X2 y
dl 1 4 True
d2 2 3 True
d3 4 5 False
d4 5 6 False

Q) VP AR—I_XT 2 =< (SVMEHZ 2D, VIR TT—H &y MIXLTSVM O
FEEITO L& BHRIE LD TEZED wi, wo, wo DIEZZE X L, H2 KD LRI
DOWNWTHIATHZ &,

(B) FEHBREOkK, BIV, (1), QTHLASEREOLEIC LY | Bl —t 7
k& SVM OES 2 it I,

@) B —VBE VT2 SVM IFRVE B FTRE ClanT — Z 2RO FaRE A ] O 2
EMFREE 72D, T —FVBAEIZ DWW TR X

B) Nt hr R X NVEBEEAT LA EER D, TAUTT — R R—
7 b EEENS, ==k 7 ha T, NER D — R VEBICE X iz
bib, 9, BiR—t 7 b8BT nlOT —# SEFH_721% T, BEARY b
ANREDEICRINDEINVEZ L, OZIC, I—x e _X—t 7t oEA{bEz% 2 L.

(6) MG)DREZEBIET HZ LT, SVM LI L ThH— W — 7 b v OREEH
X,
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Answer the following six questions about perceptron and support vector machines.

(1) You are training a perceptron on a dataset with four data points shown in Table 1. Table 1
shows a classification problem with x;, x, representing the inputs and y representing the desired
output. Here, x;, x» are real number variables, and y is a Boolean variable. In learning the
perceptron, the data points are examined in the given order, d1, d2, d3, and d4. Also, w;, w»
represent the weights corresponding to x;, x» respectively, and wy represents the bias term.
Assume that all the weights w;, w> and bias wy are set to zero at the beginning. Show how the
weights w;, w; and bias wy are updated, and write the values of w;, w», wy of the finally obtained
classifier.

Table 1
X1 X2 y
dl 1 4 True
d2 2 3 True
d3 4 5 False
d4 5 6 False

(2) Consider a support vector machine (SVM). Write the values of w;, wz, wy of the finally
obtained classifier, when you are training the SVM on a dataset shown in Table 1. Also, explain
the process of finding the values.

(3) Explain the pros and cons of a perceptron and SVMs by comparing the classifiers obtained
in questions (1) and (2) as well as their learning processes.

(4) SVMs with kernel functions can deal with classification problems having non-linearly
separable data. Explain kernel functions.

(5) Consider introducing a kernel function to a perceptron learning, which is called kernel
perceptron. In kernel perceptron, the inner product is replaced by a kernel function. First,
answer how the weight vector can be represented after examining » data points in a perceptron.
Second, write the formulation of kernel perceptron.

(6) Explain the disadvantages of kernel perceptron compared to SVMs by observing the answer
to question (5).
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BERNBEOELZNLRDEES EOT X LA T 7 VH % FIFEEREANTIE LTUTO
RIS TS DEHFELH 1T 27T XL LT 5,

O ANEINTIFAEE x I L GREICELHAFOH I T RWES, HiX S »»

O HMNICER 2RO, TOEEHX)E L TH T 5,

O ANISNTIFEEEE x IZh L TREIZ H BEOH SN TWAEA, S OEFRHKX) %= H
1175,

x # yB L OHKX) = H(y) &l 7= TIFREE O X (x,y) & H O & FES, LT ORIV 2 K,
1. ZyHuA7 7V HBEEDRD q BOIFEEI x,, .., xq 8 ATELTEZ B, fE
H(xy), ., Hx) A LT &35, ZoRg, HAOENEEEZE £ HERIT

()65
ThdHILERYE,

2. HFADME 2 IZH L TARERL —z<exp (D)DK LHOZ EEZFIHL T,

-1
<o (-252)
ThbdZeumt, £77. qu&qe=1++J4NlogN &7~ T /DKL $+5 L x|

42 qyThHETO qICH L Tpg S =& 725 2 & &R,

3. HOEEERERTHUTOT LI XL (TALITYXLL) #8525, ZOT)NAY X
LIS OEREZMEEL, OO NETOEREA VT v 7 AL THES| A ICHAES
MTED, AT v 7 AN ENTEE Al &£ EL Z LT 5,

TATY XL 1T NEITEIEL, o, 1 OOEEKy)Z AT 52 & 2P L,

Algorithm 1 Collision search
1: Procedure FINDCOLLISION()

2: A[0]<H(0)
3 for y=1to N do
4 s<—H(y)
5 for x=0to y-1 do
6: if A[x]=s then return (x,y)
7: end for
8 Alyl<s
9 end for
10: end procedure

4. TNVIAYRALNVINT o F LA T 7 /VH Z qrl BIFFOH LTS IR T 2 RI13P, - /N TH
HZ Lhmd, £, EIET 5 ETO H OO LEEOARFEN

c q(q +1)

:Z%' N

q=1
ThHhHIZEERE,

5. M2 RO 55 #1EF % £ TO H OFFOH LER ORI % 0(VN log **N ) T
52t EE,

6. 7/VIURXALTNHZ qREIFOH L TEIE LR, ZOFETRMIZe(@H)THHZ L%
FEE L, WMUAT —AHEEAHWTT AT X A1 EEFETLHZ LT, FETH A
0(qlog PITIRIH TE 5 Z & ZRiAH &,
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In this problem, we consider a few properties of random oracles. We fix a set S with N elements,

and define a random oracle H to be a procedure that receives non-negative integers as queries, and
replies with elements of S as follows:

e on input of a non-negative integer = never queried before, the random oracle returns an element

H(zx) of S, picked uniformly at random and independently of all previous replies;

e on input of a non-negative integer & queried previously, it returns the same element H(x) of

S as before.

We propose to construct and analyze algorithms to find collisions on a random oracle H. A

collision on H is any pair (z,y) of non-negative integers such that x # y and H(z) = H(y).

Reply to the following questions.

1. Suppose the random oracle is queried on distinct non-negative integers x1,. .., x4, and returns

the values H(x1),...,H(x,). Show that the values H(x1),...,H(xq) are all distinct with

probability exactly:
1 2 qg—1
P=(1-g) (- 5) - (-15),

. Using the inequality 1 — z < exp(—=z) (z > 0), prove that:

(g — 1))

2N/’
Let go be the smallest integer such that ¢o > 1+ /4N log N. Show that for ¢ > qo, we have
P, <1/N2.

quexp(f

. Consider the following algorithm, which tries to find collisions on the random oracle H. It is

assumed that the algorithm can read and write to an array A of elements of S with indices
between 0 and N. The array element with index 7 is denoted by A[i].

Algorithm 1 Collision search

1:
2
3
4
5:
6
7
8

9:

procedure FINDCOLLISION()

A[0] «+ H(0)
for y=1to N do
s < H(y)
forx =0toy—1do
if Alz] = s then return (z,y)
end for
Aly] s
end for

10: end procedure

Show that Algorithm 1 always terminates, and always outputs a correct collision (z,y).

. Show that Algorithm 1 terminates after exactly ¢+ 1 oracle queries with probability P, - ¢/N.

Deduce that the expected number of oracle queries is given by:

N

SR, alg+1)
q N .

q=1

. Using the results of Questions 2 and 4, show that the expected number of oracle queries is at

most O(v/N log®/? N).

. Show that if Algorithm 1 terminates after ¢ queries, its running time is ©(¢?). Discuss how

one could modify Algorithm 1 using a suitable data structure in order to reduce the running
time down to O(qloggq).
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UITFORBWIZE % L.

1. HHMmBETHWSNS Fy A7 (balanced F-measure) DEZZE =Y. 72, F
AT HERT LB, #HEE L FHROBMR BN %2 V2 WL % Gt
&,

2. A D& 5% vy,...,00DIED ) — RS RBEHR T T T2EZEZD. ZDT T
TIZ—DRE AL EEBINT 5 LT 5.

(a) ¥OIEAMICEZENTIUE, £ED ) — R vy vy v3
vy OEEERIMEP D KREL EFT 50, [
MERDAMD BGE1F, TNo6RTERE. 4 Us V6
(b) COEMMIZHEZENT X, £ ED/—K
vy DA HVEDPRE KRELS AT, [H - o v
MERBAMND BGE1E, TR TERE.
3. HSEAL V), WEANE CVixVI ThbENI 7 G =W, E) &, THES%E

BN Vo, WEEGDR E, CVox Vo THDIEMT T T Gy = (Vo, By) EWNEZH6NT
Wb ETEH. 12720, Vi EWIFAEWIHE, $20bb, VinVo,=0ThbsLd5.
72, TRIEDEI LG & G DHNZHT257 77 G=(ViUVy, E|UE,) 25X
5. IoIT, neVilueWLEEY, 7776, =(ViUVy EfUE,U{(v,1)})
EFEZD. 2T, (v, m) ldv 25 A NOEMATHS. $Hhbb, G IEF
BMED XS GIZANE (v,v) ZEMULZZ 77 THS.

(a) G& G, DENTNIZEWT, PageRank 7V TV XL %2 AWT, FIHMD
PageRank 2 37 2K 7256, GIZHIT 5 vy D PageRank A7 & G 1T
B % v, D PageRank A3 7 L DRNZIZED & 5 R H 2 bR K. F
7z, TOHHZFHE L. 7272, damping factor (teleportation probability)
di¥, 0<d<1ZjzdEDLd 5.

(b) GE G, DENEFNIZH T, HITS 7V TV X L% HAWT, ZIHMD author-
ity A2 7 z2RD7GE, GIZHEIT 5 v, @ authority A2 7 & GLIZEIT5 0,
@ authority A 37 & DRIZIZED & 5 BEBRVH 0B K. 7z, D
B2 L. 72720, HITS 7L 3 Y XA WT authority A 3 7 DIE
BALIX T DA, T4b5, £ TO authority A3 7 % F 15 DI AfE TE|
HZliIILBVWEDET 5.
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Answer the following questions.

1. Give the definition of the F} score (balanced F-measure) used in information re-
trieval. Also explain why a simple arithmetic mean of the precision and recall is
not used in the definition of the Fj score.

2. Consider an undirected graph shown below to the right, which consists of 9 nodes
v1,...,09. Suppose we add one edge to this graph.

(a) Which edge leads to the largest increase of vy V2 U3
the closeness centrality of v;? If there are
ties, show all edges that tie. v Us
4 Ve

(b) Which edge leads to the largest increase of

the betweenness centrality of v1? If there are v v v
. . 7 8 9
ties, show all edges that tie.

3. Suppose we have a directed graph G; = (V4, Ey), where V; is its node set and
E, C Vi x V] is its edge set, and a directed graph Gy = (Va, Ey), where V5 is its
node set and Fy C Vox V; is its edge set. V; and V5 are disjoint, i.e., ViNV, = (. We
also consider G = (V; U V4, Ey U Ey) shown below to the left, which corresponds to
the union of G and G5. In addition, we choose vy € V; and vy € V5, and consider
G, = (Vi1 UVy, By U Ey U {(v1,v9)}) shown below to the right, where (v1,v9) is a
directed edge from vy to ve. In other words, G is a graph produced by adding an
directed edge (vy,v9) to G.

@
3
@
$

(a) Suppose we run the PageRank algorithm on each of G and on G, and com-
pute the PageRank scores of their nodes. What relationship exists between
the PageRank score of v; in G and the PageRank score of v; in G.7 Also
explain why that relationship exists. Assume that we use a damping factor
(teleportation probability) d such that 0 < d < 1.

(b) Suppose we run the HITS algorithm on each of G and on G, and compute
the authority scores of their nodes. What relationship exists between the
authority score of v; in G and the authority score of v; in G7 Also explain
why that relationship exists. Assume that we do not normalize the authority
scores of nodes in the HITS algorithm. That is, we do not divide the authority
scores by the largest one.
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2—HP A BT 2 — ZADFEEFIFIZOWTLL FORWZE 2 X,

(1) FF /v K+ —=< 2 (Donald Norman) 73 1988 fFICi#E L1z, =2—H A L X T —R
DT YA JFE(Norman’s design principles)® 6 THH #42ThF, FHH % 200 3LFLN
TR~ X,

(2) GUI(Graphical User Interface)X> Voice Interface 72 &', L—% A X 7 = — A DFESH % 5
fEFZE L, £ ENORHEZ 200 CFLUAN TR XL, 7272 L. GUI X Voice Interface
ZSEHOPITEDRN L,

Q) A F T = —ADFMDT=D DT —HZWWEDFIEE S ObIT L, £72. &F
BT, FNEROEATE BT 2 G HE T 200 XFLUNTHERE, (0FV., (200
TLNOEHT EFBETORA) x5 IHH THFF 1000 SCFLIN E 705 Lo ICiiHE X, )

Answer the following questions about the user interface.

(1) Describe Donald Norman’s 6 principles for designing user interfaces, proposed in 1988, with
less than 100 words each.

(2) List 5 types of user interfaces such as GUI (Graphical User Interface) and Voice Interface,
and describe the feature of each type within 100 words. Note that GUI and Voice Interface
should not be included in the 5 types.

(3) List 5 methods of data collection for evaluating the user interfaces and describe the
advantages and disadvantages of each method with less than 100 words. (In other words, answer
in up to 500 words in total which consists of (the advantages and disadvantages within 100
words) times 5 methods.)
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ZEELDOEHTERT

[ 1 HH R4S . D BRARFRI oW CTHLR S U7 AR oK & & AR K EOBREZ < LT
W5, ORIRS OB, @IFEH ORI OBHMEZ R L TW\5, ZNENDH]
AEICOWCOEFEROME LU F 1%, AT 0.98 & —679 mm, 247 T 1.02 &-1, 529
mm T 5,

1) BB/ LERE S &I, IRA ORI 31T 523 BE & K EOHBE
HIZARMEDE N & Z DJFREIZ OV T LR SV,

2) EENSEONDHRE S &2, IR ORI & BV ORI 1T 57K T
EOEWE ZDOFEKFIZOWTim LR &V,
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Not shown due to copyright

The figure shows the relationship between annual precipitation and annual discharge observed
in forested catchments around the world. o indicates observed values in temperate forested
catchments and e indicates tropical forested catchments. The slopes and intercepts of the
regression line for each observation are 0.98 and -679 mm in the temperate forests and 1.02 and
-1,529 mm in the tropical forests.

1) Discuss the difference of the geographical diversity between the evapotranspiration and
precipitation in the temperate forested catchment and its reasons based on the information
obtained from the above figure.

2) Discuss the difference in evapotranspiration between the temperate forested catchment and

the tropical forested catchment and its reasons based on the information obtained from the
above figure.
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I#E& S (Number): B-2

FINCIBWT 1,000km LA _EORREEZ BB 4 2 IO KB E 2 57T L A B U —H

WCE=HX VT35, ZOMRICBITHERT VA NI —HoF] A L RERZHm T
AL AN

Suppose you try to monitor horizontal long-distance (more than 1,000 km) movements of fish in
a river using acoustic telemetry. Discuss advantages and disadvantages of this monitoring
technique for this study.

fIZE& S (Number): B-3

LAFD SEDO/NRNG 3 EZEIN L, A LSV,

Select three questions from the following five and answer them.

1.

WAL & R/ TRIEDO T NN ORI OV TR K.

Explain characteristics of maximum likelihood method and least squares method.

NDVI(ESYEAEAFEE) D EE & FRIZ OV TRl L.

Explain principle and applications of NDVI (normalized difference vegetation index).

AEPERRIB S & RIS D\ TR &,

Explain the biological species concept and the phylogenetic species concept.

ER - RFLERNAALZ AW BHESHTIC OV TR L.
Explain the method for food habit analysis that uses nitrogen and carbon stable isotope
ratios.

AMARERIZIS T D EHRVEER & IRBMEER ORER 2@ 2Rl L.
Explain the difference of structures between nitrogen cycling and carbon cycling in forest
ecosystems.
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FZE&ES (Number): B-4

t A I H A Lepidochelys olivacea |3 7 I 77 AFE L FIRRIZ, A ARERIRIZ B
f U CREIRT %, B AT I H AL, B UfEEEECThH > THHMTEINZ I Z 72 9 fEiR
EHEMT—HFIZEINZ B 272 9 BENFET D, ZOITEOZRIDHERF S LA A &
L C. FEINEEE T3 U CHASRhE I FE S B & 72 DGR (K) DEFB STV 5,

1) WS ST, BB LR S0,

2) MO LD MBS A E T DRI SN T, i EBAaDRRE S LIZim
REWV, B, 2T E 2 L 7oA O TRIIF L TH D LIUET D,

ZEELDEBTIERT

TRIE SN2 PEDNISE BE & ARk EE 0 BfR

Source: Bernardo J, Plotkin PT (2007) An evolutionary perspective on the arribada
phenomenon and reproductive behavioral polymorphism of olive ridley sea turtles
(Lepidochelys olivacea). In: Plotkin PT (ed.), Biology and Conservation of Ridley Sea Turtles.
The Johns Hopkins University Press, Baltimore, pp. 59-87.

16 / 23



Adult female olive ridley turtles Lepidochelys olivacea land on a beach for nesting as observed
in the other sea turtle species. Even within a population, some females of olive ridley turtles
nest solitarily, whereas some nest en masse. A hypothesis for maintenance of this behavioral
plasticity assumes bimodal relative fitness in relation with nest density (Figure).

1) Explain what the fitness means.

2) Discuss the effects of predation and competition that result in the distribution of relative
fitness in the Figure. The mortality of individuals is assumed to be same after hatchling period.

Not shown

due to copyright

Figure The hypothesized relationship between nest density and relative fitness

Source: Bernardo J, Plotkin PT (2007) An evolutionary perspective on the arribada
phenomenon and reproductive behavioral polymorphism of olive ridley sea turtles
(Lepidochelys olivacea). In: Plotkin PT (ed.), Biology and Conservation of Ridley Sea Turtles.
The Johns Hopkins University Press, Baltimore, pp. 59-87.
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FZEZ&ES (Number): D-1

-1 X EREELER (1S0) 12 ko> CRATS AT Y 22 HHOT B e AThS, UTFORH
WIZEZ L,

Figure-1 illustrates the risk management process adopted by the International Organization for
Standardization (ISO31000). Answer the following questions.

ZEELDEBRTIERT

Not shown due to copyright

Figure-1 Risk management process (ISO31000)

1. URZEHEDHINIM D, -1 OFBMEOITAO BN E HiE, MIfFSn DR %47
TLT, IOT R ARMEERT 5 2 L& BIET b O LR,
What are the goals of the risk management? By explaining the purpose, methods and
outcomes of the actions in each of the stage in the Figure-1, describe what is expected to be

achieved by use of the process.

2. ZoOUAZEHT & Z1S031000)1 LK FH Y X 7 EHITHEH ARENE 2 E A b~ X,
ZOMAZHMAT L L L bIZ, RERLZDEIERZHIRE X,
State your opinion whether the ISO31000 risk management process can be applied for disaster
risk management. Explain the reasons of your opinion and illustrate necessary revision if

applicable.
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f#E& S (Number): D-2

T ORWIZE R &
1. ROFHFHERTEICOWT, BLFOMWIE KL,

Answer the questions on the following mathematical programming problem:

max 2 log x; + log x,
subject to
2x1+x, <8
X1 +ax, <5
x1 20,220

(1) a=1D&E, FHFEZRE,
Solve the problem and show the optimal solution, when a=1.
Q) EH2x +x, =8 g x +ax, =Skomin Xy kL Xy SRR L 725 a

DFIH Z 7R,
Let X, be the intersection point of lines 2X1 +X, = 8and x, +ax, =3,

Show the interval of @ in which the optimal solution of the problem is X ;.

f#E& S (Number): D-3

BERGEICBT D (77 a8 —F ), [FZERS 3T, Zns 2 O
WCOWTERHLREFZE LA TR UL I,

What are “action research” and “implementation science” in disaster reduction studies?

Discuss these two concepts using concrete examples.
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#E& S (Number): D-4
PUFORWIZE 2 X,

(1) Web fRHTHIKT —% 2T 2 72O O LU DOEEFMIC OV THB L Z 0,
(a) Web Map Service (WMS)
(b) Web Feature Service (WFS)
(c) Web Map Tile Service (WMTS)

(2) GIS 2RI DLTOHMEIERTT VOHE, . REIZOWTHEA LS
(a) Digital Surface Model (DSM)
(b) Digital Terrain Model (DTM)
(c) Triangulated Irregular Network (TIN)

Answer the following questions.

(1) Explain the international standards for serving georeferenced map data through the Web as
follows;
(a) Web Map Service (WMS)
(b) Web Feature Service (WFS)
(c) Web Map Tile Service (WMTS)

(2) Describe a fundamental principle, advantages, and disadvantages of the Digital Elevation
Models in GIS as follows;
(a) Digital Surface Model (DSM)
(b) Digital Terrain Model (DTM)
(c) Triangulated Irregular Network (TIN)

f#E& S (Number): D-5

KEOMGHERIEETH L2 BAFEEH T X7 A (NIMS ; National Incident
Management System) T, 15 OEREEMHE (ESF ; Emergency Support Function) 73#1
ESNTND, 2095, LITD 2 OOMKREICOWT HEHR] OBLED D BARFNIES

i LR &S0,

(a)  Emergency Support Function #7 — Logistics Management and Resource Support
(b)  Emergency Support Function #8 — Public Health and Medical Services

The National Emergency Management System (NIMS), a US crisis management standard,
defines 15 Emergency Support Functions (ESFs). Discuss these two functions from the
viewpoints of “information” with a concrete example as follows;
(a)  Emergency Support Function #7 — Logistics Management and Resource Support
(b)  Emergency Support Function #8 — Public Health and Medical Services
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IZE& S (Number): M-1

(1) JFREF & LIRS K
(2) EREROFTREO L LT, IEREEOHH] RO BT o T
W5, RIFOREZEE X, ERERN TN OICHES T DM 28~ X

(1) What is telemedicine? Explain concisely.

(2) Telemedicine is expected to contribute to “resolving disparity in medicine” and “effective
healthcare delivery”. Considering your answer above, explain how telemedicine contribute to
them.

BI#E&E S (Number): M-2

EREROEB AP EDRICON T AETHBEZ EICRALTE T —FZ2HEH LT
THML AR AMEL L) T8 NER(LL TWD, UL, 1WA AR 2 15
T AHBRZIT R L722 T U7 & 2 W EATIRREDS W Db b,

(1) EREROLA LB ZELT 5 Z LI L 0G5 O A EKRIF] ST X OFHITROF] A
(DWW TR,

(2) [EREHOIA I ZBET SBEOHMTHREIC T 2 Bk %2 1 2%, £
DFFRIFIEIZ DN TIRR I,

The progress of digitization of healthcare data encourages the development of healthcare data
sharing systems, which are to aggregate electronic healthcare data stored in various organization
and to share them. However, there are some technical challenges to realize such systems.

(1) Describe a clinical advantage and an academic advantage, which such systems provide.

(2) Describe one of the technical challenges and a plausible solution for it.
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#E& S (Number): M-3

CT (Computed Tomography) f##:<> MRI (Magnetic Resonance Imaging) %%, PET

(Positron Emission Tomography) 4, #EEMBAZR L, WL W oREIZITND
INOFEEN S, M T, BEROBEBE#ME (72— a ) T2 L THIHTOMAE
S U728 S <A D AIBEIC /e > TV D, L L, A ER 2 2RI HW 5121,
AR LRPMLETHD.

(1) Za—varo—flzmrL, ZO/AEIZEHFEIT OV THBE L.

(2) fishRTUuIe bWl Rke—ozT, RRZRET L.

Various body scanning technologies, such as computed tomography (CT), magnetic resonance
imaging (MRI), positron emission tomography (PET), ultrasonography, and so on, are widely
used in clinical field. Nowadays, “fusion images”, which are generated by merging multiple
images, are also applied to clinical activities. However, there are several challenges to apply
them.

(1) Give an example of fusion images, and explain the merits obtained by the fusion.

(2) Describe one of the challenges and a plausible solution for it.

BI#E& S (Number): M-4

N TTHERF2ELHET Y AT AR5 ERETH, BELH LIV =7 A FTfT
i, FIAZFIIESIEICEY 22 LR TE D, MmnETELHERL WL, BLH
LAAEEET, WEIENDDOEGEZRITER SR, BERF2R 10 550 EREL, 4
AT ADT AT v — hEFoH,

Suppose that there is a system for lending wheelchairs. Applicants can apply via a web site, and
the wheelchairs are lent out under first-come-first-served bases. When all the equipment has
been lent, the applicant has to wait for one to be returned. Assume there are 10 wheelchairs to be
lent, and draw a flow chart of the system.
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BI#E& S (Number): M-5

b OREDEREZT LR LCECIN T o8 E 2 e E 2 O TAERT L L &
B R D FEIEDTEHZ B 3CE 100 3CF & RFE DOz & £ 72V i 3CE 100 30E
BEET =2 & UTHEEZ AR L., ERSNIIEEOMRE O & FIER) & 38 ME
WX THIE LTz, ST, ZOEEZHWTH W ORA T 5 2B LENLRED
e B2 CE M L2 56, ERR TRl L7eMEiE L 220 L HIfF SN D )B4
i

Assume extracting clinical documents including some specific information using a classifier
developed via machine learning technique.

The classifier was developed using a training data set, which consists of 100 documents with the
specific information and 100 documents without the specific information. The performance
(precision and recall) of the developed classifier was measured using cross validation.

Discuss whether we can expect the same performance as measured above, when we apply the
developed classifier to extract documents with the specific information from all documents in a
certain hospital.
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