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Notes for Examinees:

. Answers should be written in Japanese or English.
. One problem booklet and 3 answer sheets are distributed.
. Fill your Examinee’s Number in all prescribed boxes in the answer sheets and the problem booklet.

Do not write your name.

. Check your problem booklet after the notice of examination start. The problem booklet contains 27

pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

. Fourteen questions are given. Select one question and answer the question on 3 answer sheets or less.

Fill the Question Number in a prescribed box of each answer sheet, respectively.

. Even when you do not answer, fill your Examinee’s Number in prescribed boxes and submit all 3

answer sheets.

. You may use the backside of the answer sheet.
. This booklet is collected after the examination. This is not regarded as the object of marking.
. You can use rulers and color pencils (or marking pens etc.), only for a part of Question 3.
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1. UTOHGESCEZRIZOWVTIIA LR EW,

Explain the following terms or events.

MHTAF & 0F  municipal mergers

EHED £ H-5< Y welfare-oriented community development
yu—nNYB— g L flliftss  globalization and local society
SN AREFE  external diseconomies

AZH commons (common land)

Ok W N =

2. BURALES DT, HER S IC B3 A RGESR), HRER), S EHN- SAHD F
T, TALD DOIEEIN L FH 2 — o8 TRARICEER L, FOFEFNFET HERE
BN DR U7 S0,

In modern society, there are many resident movements, civil movements and social

movements concerned with local environment. Give a case example of those movements
and describe it concretely. Moreover, discuss the significance of the case from the

viewpoint of sociology.
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1. NBEBREE S B L O IUALAICEE ST 2RO HGEO D 4 D23 IR L, TOERE
P L7222 S0,
Choose four terms among the following terms about a history of human and environment,

and Quaternary science, and explain their meanings.

1) MREFNLIARFHE  Oxygen isotope chronology
2) HMESCHEHE  Jomon Transgression

3) HUHPERFEFAR Radiocarbon age

4) 5E8THE Holocene

5) {E¥3#r  Pollen analysis

6) WE/KHEZE) Sea level change

2. BpAAY, BRI, MEEOEWERREHH LR SV,

Explain differences and relationships among wild plants, cultivated plants, and weeds.

3. HASIRIZIT 5 NHETEE) & ABAERRORMRZ, EREDH D WITEREEE H 5205
Gain bim LR S,
Discuss the relationships between human activities and artificial ecosystems in the

Japanese Archipelago, from the viewpoint of ecology or environmental archaeology.
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1. 7= TS RmBlEt I b 5 TRLOBIELZ L ENICHON T, OEFREEFEX

REWV, @QF e MHAR T m Y =7 O ED LD 2y TR &R 5 7o 1]
MT2D0NZONT, BRRICHBI L2 S, TN ENDOMEET L2, AT
10 TN TS L7r S0,
(DState the definition of each of the following indicators on urban design and landscape
planning. @Explain concretely in what situation and what to be evaluated with each of
these indicators in urban development projects. The length of description for each
indicator should be written within 15 lines in the answer sheet.

1) Z&HE%  Floor Area Ratio
2) #®Ek#E#E  Ratio of Green Coverage
3) RZE#  Sky Factor

2. X1 ICEEXZRSTESHE, BHRO SR (2T 5 BE T, ME~FEEHE
70,000 m*) NEFMLL TS, £, BHHEED 1,000 HHTH Y | BEE OE
(BN 40 N—F 2 FEBZ TWD, ZOEEMMO SR 21 L 5 HE%ET
2R L S0,

BIEORFEE (1,000 ) NHEEBZ O ERET L& L, BIET %
HLLTHLIW, £, EEUANORROliREZEZD CHL LWL, B ALY O
SN OER, BEOMEZZLT L THRY, LS OSME, B F A
REFZOT oAb EZO THERE L TE,

FRROMMNEERIZ, 1) S RBH AR OBLEFHE K (B RO & 475
ZHFET D Z &), 2) Bt oMEX, 3) BLEFE OB 2 5 2RISR R
v I, BHIERSV, F2, 4) BEFEOEZ 2 7% 500 FTLIN THA L S0,
B 5T E B, Wi X O RITE EE L, EROM AP ES~Y— I —HIZL D
EHELTH I,

In the housing estate shown in Fig.1, all the existing buildings (5 stories, the total floor
areas are approximately 70,000 square meters) are decrepit. The number of total
households is 1,000, and the residents’ aging ratio is more than 40 %. Propose a
redevelopment plan for renewal of all the existing buildings in whole the site.

All the existing residents (1,000 households) will still keep living in the site after the
accomplishment of redevelopment. In addition, more housing units can be added. Other
facilities besides housings can be built in the site. You may change the location of existing

entrances, roads and lanes in the site. You may set up by yourself the other appropriate
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conditions including the land use of surrounding areas and the reconstruction process for
your proposal plan.
Draw the followings in the answer sheet without ruled lines;
1) A site plan of the whole target site. The number of stories and the number of households
for each of buildings should be indicated in the plan.
2) A section plan of the whole target site.
3) A diagram or sketch for showing the site plan concept.
4) Explain the concept for the proposed site plan within 300 words.
You may draw up the site plan and the section plan in any scale, and use rulers, color

pencils and marking pens.
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% Site Length:
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Site Length: 220m

B R &
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1 FHESEROETHMOBAEORLER  (HIL @67 1/2,500 FH H1)
Fig.1 Existing Layout Plan of the Target Site (Source: Map of Fukuoka City (1:2,500))
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1. ARG & BE T 2RO GBI OV T, TNENONEE 3 0 0 FLIN THLH
e

Explain the following terms related to planning of building construction within 200 words.

1) A% Wood lath

2) <& Lintel

3) %K Coping

4) AR KL L 3%/ Spandrel panel

2. BkEEOEXE 3 OB, TN ENOREAE T XL,

Identify three types of steel structure, and explain their features respectively.

3. BHMRMEOH LA 7 4 ACVOELZLET HT-0DHFEITHONTiH L L,

Discuss the ways to renovate windows of office buildings that have historical value.

4. f#EmE eV ORHEDRIESIZOW T, B2l & BB B OBLE D Him U X,
Discuss the problems of demolition of skyscrapers from the viewpoint of techmcal aspects

and environmental impact.



78 5  Question 5 (1 page)

AR BARDN TR U, RIRH A AN D & FRISTWEY, —77
TVHIBKRERER 72 © NCHUB UL D T A 70T 4 7 4 ODIRFFE W BILEL LY Z K
SEIREFZLVWIHIFELDH Y T, 2O OOKMEMT-T7-0I2iF, 5%F L
SEZZRGTTLLEEIC MEBETNETLLEI N, BELLEZDLHEALZLD
B 2OBHZMRICE R S0,
Japan will rapidly lose its population soon and the number of household members will also
decrease. On the other hand, it is said that any building should be used longer, viewing the
global environment and the preservation of local culture. For satisfying these two
conditions, what should be considered when a new house is designed in the future?
Provide five key issues that you consider important, and explain each reason respectively

in a simple way why you choose.

2. 2020 FORKAY By 7 ODERE L L TTFESNTWDHIERLB NS DR %
Koo TR, MRRRCRA O A EZ2 BT 2 AN H 0 £, SRARICB N TA
HREOWY) S ZWHETT 25 2 A TMEBETNETL L O N HELLEEXHHEHA
Z 50k, ZOBEHEZRICE RSV,

A dispute has been raised over construction of the new National Stadium for the main
venue of the Tokyo Olympic Games in 2020, with questioning the appropriateness of its
scale and its facilities. What should be considered when adequacy of a public building is
examined in the future Japan? Provide five key issues that you consider important, and

explain each reason respectively in a simple way why you choose.

3. ROHARKANDELEZE NS 3 NEZBER, TNTNOEEFRDO HAROBEZER~DOEERE
2 T OFETF R I,

Choose three among the following Japanese architects and identify two contributions that

each architect made for the Japanese architecture scene.

1) RiLZ OHE, Hiroshi

2) #711E7|  KIKUTAKE, Kiyonori
3) #F EJ’E%% MURANO, Tohgo

4) PFFE= TANGE, Kenzo

5) fi)IlEYS MAEKAWA, Kunio
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1. A REEEEFICET DU T ORI ONT, %4 5ATUAN TRIERBICHI L 72

(1)

(2)

(3)

é b \O
Explain briefly the following pairs of terms on Environmental and Architectural Acoustics

in 5 lines or less.

1) EEW. JEEeEYs  Standing wave, Diffuse sound field

2) JEAWEART by, BEHEE Frequency spectrum, White noise

3) ~V AR IR AFLH Helmholtz resonator, Perforated panel

4) v AX TR 7 T A N—T 1 —3hR Masking effect, Cocktail-party effect

COREEE - BREEEAELICEAT AL T ORVICE 2 R E W,

Answer the following questions on Environmental and Architectural Acoustics.

A (B 8m, BATE 8m, m & 3m) OFREFFHAZELLRIV, 272l K
L BBEO B EME (W& 0.5), MOHEITERRREE T 5,

Answer the reverberation time of a classroom (width 8 m, depth 8 m, height 3 m), in the
case that the ceiling and the back wall are absorbent (absorption coefficient 0.5) and other
surfaces are perfectly reflective.

EARRIE S 22 5 10 m BEIL7Z MR OBR S LUV 70 dB TH HHA . 400 m HERL 7 M
RODBEE LIV EEZ RISV, o2 L, BRI EROEMR L AT 2 LN TE
b0 & L, @ mdEG I M LTS b0 LT 5,

Answer the noise level at a point 400 m away from a trunk road, when the level at a point
10 m away from the road is 70 dB, assuming that the road is an infinitely long straight line,
and running vehicles are continuously distributed.

HEA T A LB T ANZOW THEBIRR O A PR EEZ XIR L Th b ORisz
TR E NN,

[lustrate the frequency characteristics of transmission loss for single-glazed glass and for

double-glazed glass, and explain their distinctive features.

. EBAFEOEREFEICEB W TEE T REEEE 20 TN TR U S0,

Describe what pomts should be considered in sound environment planning for apartment

houses in 20 lines or less.
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1. BEAMEEICBEET 2L FOBRBIZOWT, £ 200 THEE TRl e X,
About the following subjects related to architectural structures, discuss them with around
120 words each.

(1) wD K OS5 H30%HY LT TOMEREICSOWT, THE) IC5T72 ]
FEDO I L 2 0L EAAWTHEZSYE X, B 8IEE AT K,
Pick up three materials from the following, and discuss the characters of them comparing
each other, using more than two terms of the following characters. You are allowed to use

specific values if necessary.

e Wk S a7 V=8 KM S TAI=vLAEE S
FAkMEsRILNE (CFRP) / AT %
Materials:  steel  concrete / timber . aluminum alloy,”
carbon fiber reinforced plastic (CFRP)  glass

PE LR EME O Mtk S mPEAEREER 0 2 U =7 I
Characters: strength-to-weight ratio ~ ductility  brittleness (brittle)
load-displacement curve  creep phenomenon ,~ buckling phenomenon

(2) BHromaimizonT (FTRICHD DTS LW, koEHR L Oz
DHFED 9B 3 DL EZHNT, £ ORE & BEA~DISHICT DN TR I,
About the curved surface that you know (not limited to choose from the following
surfaces), discuss the characters and the application to the architecture, using more than

three terms of the following elements and surfaces.

Hi= 7 IR 7 Mk A (HP i) 7 MfE 7 b
curvature ~ geodesic line  ruled surface /~ hyperbolic-paraboloid surface

cylinder ,~ minimal surface

2. OO C BEEMEN &AL W 2% T 2581250 T, IROFZHDL LT
LT ORBNCE 2 & HRAbR#ET 5 2 &
About the case of column C with vertical load N and wind load W in the following figure,
answer the following questions under the following conditions. Write down the calculation

process also.
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FONSRTET 7Y AKX W (s J72)
Axonometric view Plan (Top view)

H44 Members : C: f£ (BEF O IFEWHE) Column (solid rectangle bar)
S: % Beam
~I¥4 Dimensions @ 5 & Height: H=20m
F:omE  Width of column : B =200 mm
D HAT Depth of column : D =300 mm
faf EE Loads : $RIEffEE Vertical load : N =900 kN
JEUE /) Wind load : W =4 kN/m* (%434 Uniform distribution)
F¥F Material Properties : ¥ > 7% Young’s modulus : E = 200 kN/mm”
BE(RISIIE Yield stress @ 6, = 300 N/mm’
ESLaE
ATV RERL, HEC OO ETFIZOAHBIZENTLZHDE L, 2O
FENT 2N bD LT 5,
OlFE G ERT,
RS EFEFAITE L BN D LT D,
- HECIZIFRUVERE., #ER, REMEEIIRE LN bD LT 5,
HECOAA T —JHEEMEIL, BENCEAEMNNECTHEO 2N D ET D,
CNEMENICE O COMTEARITEHETE S bD LT 2,
- MJEE %314 £ 15,



(1)

(2)

(3)

(4)

(5)

I 7 / Question 7

Conditions:
+ /A indicates hinge support, with only the top of the column C can freely slide in the
vertical direction, while others cannot slide in any directions.
- O indicates hinge joint.
* Assume beam S to have enough stiffness and enough strength.
* Assume every torsion buckling, lateral buckling, local buckling can be neglected for the
column C.
* Assume Euler’s buckling load of the column C will not decrease under the deformation by
the wind load.
* Assume the bending deformation of the column C by the vertical load N will be small
enough to be neglected.
* Use 3.14 for circular constant n.

ECIZONT, HRORDEITA~DENZRD L,

Determine the displacement of the mid point of the column C towards wind direction.
HECIZTHOWT, SREMEIC K DA A T — R O R /IMEZ R X,

Determine the minimum Euler’s buckling load of the column C as vertical load.
FECIZRAETLZHMITE—X 2 M ERREITE—X 2 T ERD KL,
Determine the bending moment generated, and the yield bending moment of the column C,
respectively.

AT IR EMEIORREZZE LT, 2L ORME N, Wk 2280
THEREE L

Discuss the safety against these loads N and W, considering the Euler’s buckling
phenomenon and the yield stress of the material.

FEC o £V ORBEIEET— A 2 h & RD I, BT OIS XIS o,
ELTEW, #iAIEfbLnbDEd 5,

Determine the full plastic moment of the column C around the strong axis, using the yield

stress o, as the stress of plastic state, assuming the axial force of the column to be constant.
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1. 2011483 H 11 RIS HAORIHIT I3 LV HEIC R DI, W THRAE LZER
RIS X ERREENE T, TO%, AARTITHRERITS L THEN & o 5L
TP L RENDOFHMBRA 7257 BF TR Z D FAEZEIZIBWN T S IR~ DKL)
REESNTWD, ZOX I RN AEEE X T, FTKEV AT L ERBESNDIE
KUEOBIR, & ITFBROMIFTEIZ ED L 51T L TH L RENITHOWNTin U722
=YAN
On March 11 in 2011, there was a big earthquake in Tohoku, Japan, which was followed
by a huge tsunami. They gave extremely serious damages to the society. After these events,
diverse discussions started in different fields including the sewage system on how to
prepare for big earthquakes. Considering these situations, discuss the relation between the
sewage system and expected big earthquakes by focusing especially on how to prepare for

possible earthquakes.

2. WONWTNIN DB, TOEAHE - WA - BEICOWVWTHB LSV,
A, BETEARTE (HARDIER) B. 7Vx & 21
Choose one of the following items and explain its basic principles, contents and
significance.

A. Basic Environment Law (A Japanese law) B. Agenda 21

3. WOBLEIZOWTHRIZHI LSV,
Explain briefly about the following terms.

1) FehIBAR D7 DZE  Education for Sustainable Development (ESD)
2) SURZENZEAS 2 BURH S 2L

Intergovernmental Panel on Climate Change (IPCC)
3) A TAE#E/AK Combined Sewer Overflow (CSO)



Fl:ﬁ 9 / Questlon 9 pages)

(1)

CWEE LT 1kg DIEMBREZANT Im® O FAEZLE L=, F/KIZCOD: & LT

250 g DD, 40g DEFR (TRTTUE=THE), BXO5gn ) v &2E5 AT
7o ALERDER, 120 g DERFE D IEMEGIE T OWAEMIZ L~ TR s, 72, L
AKHFNZIE CODe, & LT 30 g DABEMDIFEAT L TV, TEMETGTE D bTE M I X AR
L9 DIFEERE o Tz, IEHEBIR O IE CooHgiOnNpP E A2 LI Db D E L, C,
H, O, N, POJRFELZENEI 12, 1, 16, 14, 31 XL h & LT, LLFORW
(IR A TR SN,

One cubic meter of sewage was treated with 1 kg (dry) of activated sludge. The sewage
contained 250 g (as COD,) of organic matters, 40 g of nitrogen (all as ammonium
nitrogen), and 5 g of phosphorus. During the treatment, 120 g of oxygen was consumed by
microorganisms in the activated sludge, and the water after treatment contained 30 g (as
COD¢,) of organic matters. Nitrifying activity of the activated sludge was at a negligible
level. Answer the following questions assuming that the elementary composition of the
activated sludge was C¢,Hg,0,;N,,P, and the atomic weights of C, H, O, N, and P are 12, 1,
16, 14, and 31 Daltons, respectively.

TEMETGUE 1 kg 13 CODG (i 7 7 MIHBYS T 572 2 7272 L. CODe DMITEIZ 350 THE
PG DEFARILT =712, £lo, VAT Uik (A/V b Y Ug) 122560
&1 %,

How many grams as COD¢, is 1 kg of activated sludge? Here, assume that nitrogen and
phosphorus in activated sludge are converted to ammonium nitrogen and phosphate

(orthophosphate) in the determination of CODy,.

(2)  IEMGIROFEE S L TOHENE, BIXOWUHEKPORER, 2 COREZH#

2.

ELRSUY,
Estimate the amount of the increase of the activated sludge (as dry weight), and total

nitrogen and total phosphorus concentrations in treated water.

TEMEGIRIEIZ B W T, HERIS E RIS A G DT TEKN O ERZRET D
ZENTE D, TIT (AMAKZLITHEEIMASE, €ODObLHZEMIZE
STHEE, BRAKELICHER A ST, OO BHERIZIHA S ® 5 5k
MEZHND, TNENORT « REZBR~R I,

In activated sludge processes, nitrification and denitrification reactions can be combined to
remove nitrogen from wastewater. There are two possible options: (A) a method in which

wastewater is first fed to the nitrification basin and then to the denitrification basin, and
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(1)

(2)

(B) a method in which wastewater is first fed to the denitrification basin and then to the

nitrification basin. Discuss the strength and weakness of each of these options.

- BB OMAEM T 2 720K Y A T —BHEHR)S (PCR) {EMN A DT

W5,
The polymerase chain reaction (PCR) method is widely used to analyze microorganisms in

environmental samples.

PCRIEDJFERZ @ L7e S0,

Explain the principle of the PCR method.

BR BT RURHh OB A SR E 2 N3 2 121E PCRIETZ T CTIERA R & 5, PCR 1%
EHBEDETHO LN D MEMBEEMERT FiEZ 3 oI £ ZhIZH>N T
RIS L2 Sy,

The PCR method has a limitation when it is applied to analyze microbial population

structures in environmental samples. Give three methods that are used in combination with

the PCR method to analyze microbial population structures, and briefly explain each of

them.
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(1)

(2)

. UTORICEZ RS,

Answer the following questions.

AEFERIZIBNT, B2 A L, MALICRWRGTIEZE 2 5, REANEED
Z RPN B ALRIZ MW ERRIZ IR > THEATT 2 & & B R OEVIC X 5585
W, BRICHEAET D mE ORI OV T Z W22 B T S0,
Consider a rectangular bay extending north to south whose mouth faces south in the
northern hemisphere. Suppose typhoons (tropical low pressure systems) pass around the
bay from southwest to northeast along straight lines. Using schematic diagrams, discuss
characteristics of expected storm surges across the bay, including the effect of the
difference in typhoon track.

AR Z AN 6 EREDFERIZOW TR L, TOXEREZm LRIV,
Using schematic diagrams, explain the causes of coastal erosion and discuss its

countermeasures.

- RFBREEICET LT OB EZ TN T S ITRE THH LR SV,

Explain each of the following terms related with coastal environment in approximately

five lines.

1) #JFEW  Density induced current

2) 4£HeR AKX > U —7Z Ecological network
3) WFRENEEX  Shore protection facilities
4) # Tsunami

5) FEyE  Nearshore current

. FROEGOZ S PO TONTE L, BWFICHLIERBLLIZNEEE XD,

ZOXOBABTEIY 5 2/KEMBELEZDHIAA D=L E2HH L, 2 bHDK
BWEZENT 57200 BRI R E ZDOHMECHONT = URE T Uk
=YAN

Consider a eutrophic bay in a temperate zone where many of its tidal flats and shallow
water areas have been reclaimed. Explain possible water quality problems expected to
occur in this bay along with their mechanisms and discuss concrete measures and their

effectiveness for mitigating these problems in about half a page.
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1. JWENOEEFERIZHOWV T FORWCE 2 L,

Answer the following questions on the momentum equation of fluid flow.

ou ou ou ou 1dp 5

X X —_—x —X—F —— L +\W
o, 5 tu,=*=F, F)ax-+v u,
@ @ ©) @ ® @,

e

p: HE density, v: BIEMELREL kinematic viscosit
y

(1) ERoFEXTOO~O®ODHEOEKE, ThENERICERE X,
Explain the terms (D to (® briefly in the above equation.

(@) K TIZRT L o1s, ARPFEICH L THE a THHN TSRO EIZ, @S b OIFE
MRS PE BRI 2N B TR HE THAL TN D, y $ilJ7 [ O FTE AT &y 877 0] 0O - it D
Xx T,

As shown in Figure 1, incompressible viscous fluid of height /# flows in a laminar flow
state on a flat board in angle a for the horizontal plane. Derive the equations of velocity

distribution in the y-axis and average velocity in the y-axis.

1 : Figure 1
2. AT OWMKIZEEE S 5 HFEIC OV T, £ ENEBIT TRIRICHAE X,
Explain briefly the following terms concerning fluid within a few lines.
1) = U AU J) Coriolis force

2) Hfk Seiche
3) =AF 27 U—1ffER Estuarine circulation
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3. 2D X DITEFNLRBKDE L T D AERAKEEICENT, 77— MEEIZEZY T

(1)

(2)

(3)

TAURTR by & h \Z ER-SETE 2 A X3 D K9 B KES L~ 7> T
AT L CWSERB A LN, B OMEITHEZ C. KOFEE p = 1000 kg/m’, &
TINNEE ¢=100m/s> 95 L &, LLFORWCE 2 L, BUEOAE T 2 M %
TTEUY,

As shown in Figure 2, a hydraulic jump appears steadily in a horizontal channel. When the
water level of downstream is increased from /4, to 4. by controlling the downstream gate as
shown in Figure 3, the bore moves toward upstream with the celerity C. Suppose that the
density of the water is p = 1000 kg/m’, and the acceleration of gravity g = 10.0 m/s”.
Answer the following questions. Two-digit accuracy is enough for the numbers in the

answers.

EE TR & el A TR,

Describe the equations of momentum and continuity.

Bl OMETTIHEE ¢ 23RO K (ue Z W72 WE TRYE),

Describe the bore celerity C (Do not use u, in the answer).

Uy=4m/s, hy=05m, hy=2m, h.=2.5m & L7285 DB OEITHE C 2K X,

Determine the bore celerity C when u, =4 m/s, h,=0.5 m, h,=2 m, h,=2.5 m.

Bk 7K
hydraulic jump
\Vi
A= U _»le hb
h, _Ya
4 4
[X| 2 : Figure 2
135974
bore
C/ e, |
—
< . ~ .
hI U
a —l

3 : Figure 3
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1. ITOMGENG 3FFEZRD, Th b2 fiRBICH LS vy,

Choose three terms out of the followings and explain them briefly.

1) 77 A% Y 7 Clustering

2) BEWE  Machine learning

3) ¥y /7 —% Bigdata

4) AR EESE  Shortest path search

5) A—7>27—% Open data

6) fizZL—HHlE  Airborne laser scanning

7) TV SAR Interferometric SAR

8) ZE[Mfi#RE  Spatial resolution

9) GCP (Ground Control Point)

10) NDVI (Normalized Differential Vegetation Index)

2. MEA, B, Cho—o@ 0, iEE L,
Choose one among Questions A through C and answer it.

A, HDHHIRTEFEANCDONT 1 B E OMEFRGEE -BE LAY T T —X)
D IAERICOIED/ION TS T AEFHIT 10 A — FARBREORENRH D |
1 H 24 e, 365 HEGAICHE SN TV D, 2B, ZOHIKTIIETOADBE)
DINICEE > TS ERET D, £, ZOHIKIZHOWTIE, 2 TORYONER
(K72 ) ONEZETIFMARXNS 5 EBEE L, LFOMOCEZ L,
1) HAEANOALEEREFNTTH LT, TOADBRBEEZ L TNDLDN, E2hn

I ES>TWDDONRDLNHIET THDH, EOX I RT —Ffr2iT 21X L0
DH, W X,

2) BE-> TV HHENEE, BRASNTWDEARIL, TOHRNLZDAIMEAT
WAHIE AHEET AT E ) TR LW HEEDE 2 AT X, Nz T,
ZOHEED D EL VDR WGEITED X 5 oGA. 2, BRERWT 00
ZOLH L7 S0,

3) ZTOAPBEHL CWDLEHAEIC, E0 XD @i fES L ETe) Z2F0H LT
LHONEWHET H7DITIE, EO LD RN 2T 20D, Z0E 2 &
X, £72. REHEOHENKREIC 225600155, WD 7r—
AELTEDIIBRGENEZ LD, AT X,
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A. Suppose you have position data (longitude, latitude and time stamp data) of each person

B.

with 1 minute interval for a whole year. The position data has 10 meter accuracy and is

continuously collected for 24 hours a day and 365 days a year. Assume that all the people

move only inside the region. In addition, you have a detailed map showing the location of
all buildings and facilities such as roads in the region. Answer the following questions.

1) By analyzing the position data of a person, you can estimate whether the person moves
or stays at somewhere. For the estimation, what kinds of analysis will you conduct?
Explain about how you analyze the data.

2) When you find multiple points of stay (stay points) of a person, how can you estimate
where the person lives? Explain how you analyze the data. Also, under what conditions
may your estimation fail? Explain the conditions and why your estimation fails.

3) When a person is found to be moving, how do you estimate which transportation mode
(including walk) the person is using? Explain how you analyze the data. In some cases,
you may have difficulties in estimating the transportation modes. Explain about such

cascs.

W, A2 —xy b ETCATF - FIHATRERZEMT — 2 D2 Lo>2dH 5, Google

Maps <° OpenStreetMap 72 & O HI T — Z 7213 T2 < | {FHRIEE HA DAL EF R

FMENTEYA v =R T =2 A AT 7 REDY =T ¥ )by NU—7 « H—1

2 (SNS) OF —# L2 T =2 O~ TH D,

1) OpenStreetMap <° Google Maps D~ A « <> 772 & H AL H FERUT/ER - &
B3 2227 — & &, ARIBERECRA R ENTERIRME L TE oM T — & & g
L. EZzTRen bz ENORE & ETZimt X

2) SNS (ZHA L ZEMT —# 2 RICHTT 258 DR E R & £ OfRRTTIEZ b~
X

3) AARBUMIZ, AEANBE ZFHET 5720 Ok 4 22 BUEHIK 2 Fhii L T\ 5,
GIS oA > #—F v I, SNS 72 LG L, AEABUEEE B A
AIREE L,

. Spatial data have become rapidly and widely available on the Internet. Examples include

digital maps such as Google Maps and OpenStreetMap as well as data with locational

information obtained through Social Network Services (SNS) such as Twitter and

Facebook.

1) Discuss the advantages and disadvantages of two types of spatial data with concrete
illustrations, i.e., voluntary spatial data such as OpenStreetMap and My Maps on
Google Maps, and traditional spatial data provided by public sectors and private

companies.
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2)

3)

C. 1

1)

2)

3)

Discuss what we should take care of and how we should deal with them in the usage of
spatial data obtained through SNS in scientific research.

Japanese government is running a tourism promotion campaign to attract foreign
visitors. Propose a system useful for attracting foreign visitors by using GIS, the
Internet, SNS and so forth.

WCHENTZHHEHICRBNT, AARER D T 5,

FEREIPN D & 2 1R B kD 2 ZBUZ W T, 7 O LS EN ORERIZ R T L
Fo TV L5 E EEOE S Z ENETERT ST Z DAk TE 50,
ZOEEDIZDIT T — & LFHA - fftT FiE 2 1R K.

BUCK I L, RO ER R G OBDLE Rzt 256, ATHEZ
MWIENLFHEZEM T2 2 8B A b5, £ ORMTFIEDL IR & B2 ff
HUZIR A2 BT BUETE®R & 6O TRIHT 256 ORI & Rz fRIC il
T

ERL 2) TR LI FEOMIC [FAERD B B THIA T & 2RI FIEIZIITR & 5 0,
—BlEZET, ORI L REERICFLIEE X,

C. There is a Japanese garden in a city surrounded by mountains.

1)

2)

3)

If mountain peaks are invisible from a viewpoint in the garden due to vegetation of the
garden, how can we assess the height amount of the vegetation to be cut? Propose
necessary data and a method of measurement and analysis.

When providing sight information including location information within the garden for
tourists, a positioning method using satellites would be available. Describe briefly the
name and basics of such method, and its strengths and limitations when used for
providing sight information.

Except the method noted above 2), what kind of positioning method is feasible?

Describe briefly one example and its strengths and limitations.
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1. TRROHFED O BILE D 5 DA OME HIZHHE X,
Choose five terms among the followings and explain them briefly.

1) 57— & Abstract data type

2) EE87' 127 I 7 Declarative programming
3) H—~_—T a7 a Garbage collection

4) A€V YU—2 Memory leak

5) #ViAZ  Interrupt

6) A7 A KT Dijkstra's algorithm

7) 7y 7%y 7  Knapsack problem

8) /V=x A7 47 « a2 X C(Creative commons

2. JavaDa— R A DFATHIER A WL T, Java D2 — R B OFEITHER ZRHE,
Take a look at the result from running Code A in Java, and write the result from running
Code B in Java.

IJava ®=— K A (Code A in Java) ‘
public class BaseClass {
String s = "base";
void performAction(){
System.out.printin("BASE/" + s);

}
}

public class SubClass extends BaseClass {

String s = "sub";

@Override void performAction() {
System.out.printin("SUB/" + s);

H

public static void main(String[] args){
SubClass ¢ = new SubClass();
c.performAction();

}

}
| =— N A ®FEFTHH (The result from running Code A) |

SUB/sub
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| Java ® =2 — K B (Code B in Java) ‘
public class BaseClass {
String s = "base";

void performAction(){
System.out.printin("BASE/" + s);

H
H
public class SubClass extends BaseClass {
String s = "sub";
@Override void performAction() {
System.out.println("SUB/" + super.s);
H

public static void main(String[] args){
BaseClass c1 = new BaseClass();
cl.performAction();
SubClass c2 = new SubClass();
c2.performAction();

3. 2020 FITIFHATA Y U By I DB S D, BANAVIT A > 7 T 2Bl Lot
D DFATE IR R BREE A 4R I 2 72 DI, BUEDENA VT A 7 7 ORiE
SR E PR DT 2 LUF O il 72 28 GaamtE o (800 “2LAN)

1) == LT A

2) BEANAINVIT A > 7 T OFGH 723

3) FTA N —

The Olympic Games will take place in Tokyo in 2020. Discuss the issues of the current
mobile IT infrastructure and the resolutions of the issues to provide travellers from
overseas with comfortable environments. In discussing them, refer to the following points
(within 500 words).

1) Universal design

2) Sustainable operation of the mobile IT infrastructure

3) Privacy
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1.

2.

ROFER) & RIS X
Explain the following terms briefly.

1) ZEMIAR AT REMEE ff% spatial impossibility theorem

2) =T VTIT 72l 4EFE  spatial agglomeration due to sharing

3) PHEHERT &/ Faﬁfi&%‘ﬁ M closed city and small open city

4) FHLFEOIREFE  imputed rent of owner-occupied dwellings

5) THIREEFTEBLOMEAEZIFR  lock-in effect of capital gains tax in the land market

3l Té/miﬁﬁ@ﬁ'ﬁ B2 R 2 R BORIZ | TRMERH & (RMERD) OEAND 5,
RERNCAZ @2, fEENC &8 A & > T E VT, UTFTORWIZEZ RS0,
Among the economic policies aimed at ameliorating the problem of traffic congestion is
the introduction of congestion toll (congestion tax). Answer the following questions

using the diagrams with the horizontal axis being the volume of traffic and the vertical axis

being the amount of money.

(1) FERIBHEEIESOFENE D X D KB 250, IR LRI, 2, 2EFN

ISR DD, A L7 S0,
Indicate the optimal level of the congestion toll in the diagram. Further, explain why it is

optimal.

) IBMER &2 T 7 & & BB RTIORE ST EDETDHEE TR SN DD,

AL L7 &0,

Without the congestion toll, what area represents the amount of social surplus? Explain.

(3) B /RIRMEEM S 2 T2 & & BRI ARREIORE JXEOE OB TR IN

DM B LS,

With the congestion toll, what area represents the amount of social surplus? Explain.
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