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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 33
pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

Twelve 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, drafting tape and color pencils (or marking pens etc.), only for a part of Question
3 and Question 5.
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MigE 1 Question 1 ¢ page)

1. UTOHESHELIIO W T LRI,
Explain the following terms or events.

(1) 7— R7 % — M  food deserts problem

(2) ¥ disaster risk reduction

(3) S EBIRAE  conservation of historic landscape

(4) &Y v A MEE)  settlement house movement

(5) HUBALSMFIE D= DR ZH Y FH4A  hearing survey for community research

2. BMRASICITHIEEREEICB T 2 RiES), HRES), S EHN-IALD F
T, 2O OEER) S HH A — 0% T CEMARMIZEER L, FOHEFNET HEK
AW RN B U7 S,

In modern society, there are many resident movements, civil movements and social
movements concerned with local environment. Show a case example of those movements
and describe it concretely. Moreover, discuss the significance of the case from the
viewpoint of sociology.




fEied 2 Question 2 (2 pages)

1.

2.

RD A ODEREEMEL « REMERFBHOMFEOMAEDOEND 2 2R, Th
RO HFEDOENR L FFER L OBRMIEIZ VTR L2z S0,

Choose any two of four following combinations of terms, and explain each term’s meaning
and their relationships of each combination.

- TEMmERY: L BRIEMM IR Virtue ethics and environmental ethics
- XSy L E# Climate change and justice
HHEHOERE aT T =R« v RV AU ]
Tragedy of the commons and common pool resources management
- SDGs (sustainable development goals) & #xDE&E AT
SDGs (sustainable development goals) and green capitalism

ROBREBRFEIZOWTOXEZHA, FIWVIZEZ RS,
Read the following sentences, and answer the questions.

B AE RELREOADREL, 2T EDOIITHEEIRETESL I M,
NOT AT T, ALFEEEN G725 LTIRA 72K E 15 & 5% X - <
<DONONE P L fEFEEHRR -7, LT, kﬁﬁ&ﬁ&%@%kﬁﬂ#k_
ST, BIETITEMOKRE T Oy R & LTHBBNPEAL TS, BES
HEISCRRE OISR, AFORREDOFEY F07e kb —1 T, BRI
PEO T LOWHER-S < D BERSEBEISRD LTS, £DRNT, ADFRIE
HEDI OIS REDPNRBRBROREL 2o T D,

Wars, pollutions or disasters, how is our society ought to be face such negative social
memories? In the past, city A had experienced serious water and soil pollutions, caused by
the chemical industries, and many residents there have suffered their lives and health from
those. They had the broad anti-pollution movements and lawsuits. Nowadays, the city has
been being redeveloped as a bed town for a neighbor larger city. Aging of the survivors and
supporters in the movements has lessened the number of people who can tell the memories
of pollutions, on the other hand, redevelopment demands a new community building to the
residents and stakeholders. There comes up as an urgent issue that how we can succeed
negative memories.



(1)

O XAEOADFIBIL, ED L) g Sz BEOHBH I 76 LTS EE X
HIDD, TRINDIFRIZOWTEEMIZER LIV, @ 20 T, MRz
BT D7D ED L S RO 7= H D (research question) 7332 T HA15 H»
FR L2 E W,

(D What arguments have negative memories of pollutions produced in a current local
community? Describe specifically the expected arguments. @ Then, what research
question can you design to resolve such problems?

(2)

BHIRT-3 (1) T TTMFRDOMNEBRT 572D, ED X 5 I BARA 72 i A5t
BN E R HILDDY, a) iz 5 ETOMRH., b) A E, o) TeBLIck
MHE D BRI, d) B2 5 S0 DFRARRICOW T ERRYICERB L &
AN

(2) What specific survey plan do you make in order to seek for your research question?
Explain a) your specific hypothesis for your research question, b) methodology,

c) theoretical frameworks useful for analysis or discussion, and d) possible research
outcomes.



fElE 3 Question 3 (3 pages)

1.

TN TV A L OBEERBERTHD [ALZEM | (2D TR HFEIZ O
T, TNEHERM 8 ITUN T L7 Sy,

1) ZA\BAZEH
2) TUT~HXT AL B
3) VA AAALFT T

Explain the following terms on “public space” as an important component of urban design.
Each of the explanations should be written within 12 lines in the answer sheet.

1) Privately Owned Public Space
2) Town Management
3) Placemaking

. MALICEIREO H HERICE LB (K1, 22 8) (28T, FRiORFI

PEVN, F—T U AR— R AR OBCEFHEZRE LRI,

) AEMIL, HOTHESTE OFGLEIC SIS S 50 A — AT OEMTH D, F
7=, BEIERIT15 A — MO EIEENDH D,

b) HHNITHEE DA —T LV AR—RAEET D L, =T A= %, K
FRBER DO & e H LT, “PEtE”, Rl “HMTEOBE LT
X7 NN R ERBWEZERERE LTT A 95, ERiER LT A Dk
Iz oW TIE, SRR T 5 2 &,

Q) A—T L ANR—ANITIFERL A0 — T E2ED T L, mIKREDH 5 HLoE
B LEEHHNOETDOL—T LV AR=ZAIBITERNBIN TEX DL L IO MB - T
WhH ok,

d) RREHOFEMICE T 2 EKOEEIT 40 A— b, LRI HE T 2 EKEEIX
25 A— LT, ZRENHEMANIHE 4 A — MLV OBEEFFO,

e) BEAMERIL, P, ¥, FEOHBEZE A, MR mAZITA 5000 i & § 5,
R A _E oo e X psE 2 I & L CL BRER O LR A 200%, HfkR O LR
% 60%E 95, s DIFREIXEB &35,

f) EFELIAN ORI, AT IS ENDREE, E5 . FEOERERE O LR,
ZNLSNOBERE, B L OBEHLFITAHICRE L T, THOERS BB
fToTInbotd 5,



RO NMEZERMIZ, 1) IRBHAEOREEK (EEEROHAY 0%

XoR) . 2) B o WX, 3) Eaﬁa+¥kﬁ~7 VAN—ADTYA DB Z
T iEAN, A& X, F£2,4) BERE EA—T U AR—=ZADT VA
VD % J7% 500 FLAN T L Sy, BoE M. WrimB o R I3 e R E
L. EROBHASCOMESC~Y— DT —5ICLDEREZLTH LU,

Propose a site plan for constructing open spaces and complex buildings under the following
conditions in the target site located between two streets (See Fig.1 and Fig.2). The ground
level of the northern street is elevated 15 meters higher than the southern street.

a) The target site, which is located in the downtown of a local city, is a square of 50 meters
side. There is 15 meters of difference of level in north and south in the target site.

b) Design and allocate more than one open spaces in the site. Consider that each of the
open spaces should include the places for the recreation and relaxation for the visitors
and residents, and that the open spaces should be designed as spatial composition by
taking account of “comfort”, “landscape” and “mobility of pedestrians”. Describe the
characteristic points of spatial composition design of your proposal in your explanation.

c) Stairs and slopes can be part of these open spaces. These open spaces, the southern street
and the northern street should be connected as a pathway for pedestrians to walk through
between the streets.

d) The street width of south side of the site is 40 meters, and that of north side is 25 meters,
and there are pedestrian lanes with the width of 4 meters in both streets.

e) The proposed complex buildings should include the uses of housing, retail or office. The
total floor area of all the buildings proposed in the target site should be approximately
5,000m?2. The site is designated as the Commercial District that limits the building
coverage ratio lower than 60% and the floor area ratio (FAR) lower than 200%. There is
no condition for the building form.

f) You may assume a specific surrounding environment of the site. There is no restriction
on the ratio of residential floor areas and commercial floor areas within the total building
floor areas, and you may include additional functions in the buildings and car parking
spaces besides the above conditions. You may change the land form following your plan.

Draw the followings in the answer sheet without ruled lines;

1) A site plan of the whole target site. The plan should indicate the entrances of the

buildings.

2) A section plan of the whole target site.

3) A diagram or figure for showing the concept of site plan and open space design.
Explain the concept for the proposed site plan and open space design 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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Mg 4 Question 4 (1 page)

)

1) FEZEIERHE & B 5 R 5k
B X

IZDOWT, FNLEFNONEE 3 0 0FLUN T

Explain the following terms related to building construction within 200 words, respectively.

i) [1F BIXE (Gable roof tile)

i) [=#2] (Tongue)

i) [S T4 (Sl Housing)

iv) T#E L b~ ¢ v k| (Base Isolation Retrofit)

2) WOMEREIZ W TIAE &,
Explain the performance of window.
3) BEEIR & AELERIZOWT, ZNEN DR E BN & A M OBLE ) b
J:o

Explain the features of flat roof and sloped roof, respectively, from the points of view of
waterproof and durability.

4) KIERFEY ORI HT HHBIZONT, LLFTOXF—U— & HVTHBHE &,
ERER . A OBIENE, Rt TaER M E ., VYA 7

Explain the environmental influence of wooden buildings, using the following keywords:
Domestic lumber, Legality of wood, Sustainable forestry management, Recycle.



fEIRE 5 Question D (4 pages)

1. FRoOmE, BESEF YA L OXIRT, 2/FHATHRE LA S,

A RNAFIIT Y —
B. Tty

C. 77 x&E=®

D. WEk FikE

1. Explain the following terms and phrases in the context of architectural environmental
design, within three lines each.

A. biomimicry

B. urban farmlands
C. Charter of Athens
D. Myokian Taian



2. BRIRDOBIHXL, WA AT nE [BEnoni-BEAN] O—HfizHA T, LLTD
FANTE 2 72 &,

JRRIRE ST B EOBEMR N U = 7I2B# TE EHADO T, Filo Ml 2SR
TL0, RHEOZAMATHREL TSN,

The original texts cannot be placed on the website for reasons of copyright law. Please refer
to the following source, or view the original print at the reception room of the department.

(W ZXA - A r7m3, LRERHE R [Ehon/zBE AL 2015 4, —#kik)



2-1. 77BN ERT MU ZDEATWEREMNZEE L, LD Ra—A 7 Z1ERK
L7 &0,

1) MEFEOREXBIOWHEN (Z7r—AB3RETELL5ICT52 L)
2) FEZHMEIANIZZOVEK (RA7— AR ETEL5L512T5628)
3) T Rkl

4) RIRED/S—2A

EZL, BROBRVWAAM S Z &, £, ARES~Y— I —%2flioTHEELT
L,

2-2. [EE~DOHER] (righttohousing) ] TWhbih b [ e EE] o7 5%
filpzE@EEEXICLE BT, MER LI 1220V T 20 {[TLANT, 2-1 ORZ
ELTHIWEREMICER LR G, Galravy,

2. Read the quotation below from The Buried Giant written by Kazuo Ishiguro and answer

the following questions.

JRRE ST EEMEE EOBR O U = 7I2#li CE EHA DT, Lo Hi a4 S/
L0, KRHEOZAMATHEL TSV,

The original texts cannot be placed on the website for reasons of copyright law. Please refer
to the following source, or view the original print at the reception room of the department.




SRS EARAELE EOBENL U = 7B TE EHADO T, TRiOHilZ 2R

TLM RELOZATHE L TIZSV,
The original texts cannot be placed on the website for reasons of copyright law. Please refer

to the following source, or view the original print at the reception room of the department.

(Kazuo Ishiguro, The Buried Giant, 2015. Adapted in part)

2-1. Imagine the house and the village where AxI and Beatrice were living and make the

following drawings:

1) The site plan and the section of the whole village (the scale must be specified)
2) The plan of their house with furniture (the scale must be specified)

3) The bird’s eye view of the village
4) The perspective view of the Great Chamber

The separate answer sheet without ruled line should be used for the answers. You may color

your drawing by color pencils or marking pens.

2-2. Itemize the general conditions of “adequate housing” in accordance with the “right to
housing” and discuss about ‘what is housing?’ within 20 lines, referring to the house and

the village you drew responding to 2-1.



fElRE 6 Question 0 (1 page)

1. BE - REEEPIIET LU TOHGESCHOWT, £4 5ATLLIN TRIRIZHA L
IRV,
Explain briefly the following pairs of terms on Environmental and Architectural Acoustics
in 5 lines or less, respectively.

(1) femz, Wk
Longitudinal wave, Wave length

(2) B/ ATHEfE, DR
Minimum hearing threshold, Hearing loss

(3) =M FE L~V IREEST L ~L
Sound pressure level difference between rooms, Floor impact sound level

(4) s, A LR

Rockwool sound absorption panel, Perforated panel

2. BE - REFEPLICEATOUTORWIZEZ RSV,
Answer the following questions on Environmental and Architectural Acoustics.

(1) % (b8 20m, BATX 20m, & 5m) OFRERMZ 0.8 & Lizv, KIFL #%hE
DHREMEL TG, WEREZ WS DITRET DUENDH LNERZRIV,
A lecture hall (width 20 m, depth 20 m, height 5 m) requires a reverberation time of 0.8
seconds. Supposing that the ceiling and the back wall are absorbent, answer the required
absorption coefficient.

(2) FaHEK 20dB OB 4 AMERQ T W56, £OZBEHEKITN HIZ
IRDMERTREVN,
Answer the transmission loss of a laminated wall with four layers of panels, each of which
has a transmission loss of 20 dB.

B BiET7r—I T OERY XA 7L ZHERY A T O 2FFUTONT, R
WrEBE DR A T Tk~ 72 Sy,
Regarding two types of soundproofing flooring: direct-stick type and double-floor type,
explain the characteristics of insulation performance for floor impact noise, respectively.

3. Rarya—20FREFTEIZEOTRET NS EALZ 20 TN Tm LR 3,

Describe the points which should be considered in the sound environment planning for
railway station concourses in 20 lines or less.



Mg 7 Question T (3 pages)

1. BEEEICEETAIUTD3I DT —~D I H 20BN, TN 200F

PLETHRE X, DDA T v F 2/ TH LWy,
Select two out of the following three subjects related to architectural structures, and
discuss them with more than 120 words for each, and with sketches if necessary.

(1) 8k, 7AI=0UL, U7 AOHMBE & LRIME, 2 OdtgumE & O BN
Strength-to-weight ratio and stiffness-to-weight ratio of steel, aluminum and glass,
respectively, and their relationships with architectural structures

(2) 2L EOFAME O & 2 D 7Rk
Mechanical characteristics of more than two species of transparent material

(3) HRAEMIETHZ LIZL o THITRIZT 2 Z & DO TE D %M
Geometrical forms that make a thin plate stiffened and strengthened

KOO EAAPEEREN KNP 22T L5EICONT, ROFMFDOE &

TLLTFOBRMNCEZ Ly MBAOEOICA T v FEHHNTS L, HEBERE LT

T DL,

In the case of this frame with vertical load N and horizontal load P, answer the following

questions under the following conditions, with sketches if necessary, and also write down

the calculation process.

A}c

=N s

JAY

S ~ 2

| .
I -
H
B
T T_T T D
! c OOI
< T

X p

Wi (S, T % Eovd FL7-X)
Plan (Top view of beam S, T)

S

Bird’s eye view



#kF Members
C: & (W) Column (Rectangular section shape)
R,S,T: % Beam

<% Dimensions
& & Height: H=28m
A/ Span:L=14m
FED AT Depth of column : D = 600 mm
FEDOWE  Width of column : B = 200 mm
RT3 C LRk &3 5,
Suppose the section shape of beam T is the same as that of column C.

fri 85 Loads
SABLfHTEE Vertical load : N = 6000 kN
K4 EE Horizontal load ; P = 720 kN

¥ Material Properties of column C
Y > 7'# Young’s modulus : E =200 kN/mm*
BEARIS I Yield stress @ o, =300 N/mm?

2/ Conditions

" RR,SIFHSICHELS RN D ET D,

R TIIH CITAEE SN TVWDI D LT 5,

A C OHHAMEIZ T RENBD LT D,

CAREVEA, B EXAROR—F—YE, Ol EAEET,

- RUIVEE. BUEE. REEETEAE LRV D ET 5,

- HEC DA A T —ERMBEITAKTENCEDEENECTHEROARNED LT D,

- SRIEME N IZ X D4 C O FERITEH T2 b0 LT 5,

- MJEE o 1E 314, V2 1 F14 & T D,

+ Assume beams R, S to have enough stiffness and enough strength.

+ Assume beams T to be connected to column C with rigid joint.

+ Assume column C to have enough axial stiffness.

+ /\ indicates hinge support, C% indicates roller support which can slide in X
direction, O indicates hinge joint.

+ Assume that all the torsion buckling, lateral buckling and local buckling can be
neglected.

+ Assume that Euler’s buckling load of column C does not decrease under the
deformation by the horizontal load.

+ Assume that the extra bending deformation of column C due to load N is small
enough to be neglected.

- Use 3.14 for circular constant 7 and use 1.4 for V2.



(1) ¥ C oRTo, EEL, HCERTOHITE—AY NEZnEikD
L, ZOLE, BRIIWEPIZLE>TORELLZ D LT 50, #hifE—
AV MIIMEN ORBELERTHZ &,

Determine the deformation and the bending moment of column C and beams T,
respectively, at the mid point of column C. The deformation can only be due to
load P. The effect of not only load P but load N should be considered for the
bending moment.

(2) HECIZONWT, MENIZLDLAA T—EMEZROL, ZoLx, 3
TiZ. ALV EGUIZRW SO & L, sl TRPEII 0 REWVE D LT 5,
Determine the Euler’s buckling load of column C due to load N. Assume the
torsional resistance of beams T is small enough to be neglected, while the weak
axis bending of beams T has enough stiffness.

(3) AT —JBHEMBIOBRREEZBE LT, ZAOLOHE N, P IZKT L4
PEIZOWTEZEY X,
Discuss the safety against these loads N and P, considering Euler’s buckling
phenomenon and the yield stress of the material.



MR 8 Question & @ pages)

L U Z 31T DR DOFFIZ OV T, IROFFEHZ AW T 20 TEIN Thim CLZa S,
=R - U BRE. BB REAEE. TAKEVAT A
Discuss management of nutrients in a region using following words within 20 lines.
Nitrogen and phosphorus, eutrophication, fertilizer, food production, sewer system

2. IEMEIGIEIE 2 W TR IE R BT OV T, 30/TUIN TR L7e S0y,
Explain nutrient removal by activated sludge processes within 30 lines.

3. AFH 1L OFZIZHE/K 100mL (CODcr & LT 2,000mg/L) Z AFVEPA L, X < i
L7223 BIRE S C 20°CI2C 5 HIAIERER L7z, BEaEBRAAREICIX 0.21 RUETS o 7= Ks
NGFEH DOEESE /7 TR TRIZIEL 0.10 RUEICE TIR T L7z, BAFORWICE
RIRE, Ik, REICHTZY . ROFEZ V72 S0,

FEHEIRRE (0C., 1XUE) ICBWT 1 E/LOIBKEOMRIEI 22.4L
-WFEST (0 O FEITIZ XNV
F7-. CODc ITEH 7 v AfpZ Rt & L THIE Lo b PRI FEERETH 5,
Into a container with 1 L capacity, 100 mL of wastewater (2,000 mg/L as CODcr) was added,
the container was closed tight, and incubated with stirring under dark condition at 20°C for
5days. Oxygen partial pressure in the head space of the container, which was 0.21 atm at
the beginning of incubation, dropped to 0.10 atm at the end of incubation. Answer the
following questions. Here, use the following conditions to answer the questions.
Under standard condition (0°C, 1 atm), 1 mole of ideal gas occupy has a volume of 22.4L.
Molecular weight of oxygen gas (O.) is 32 dalton.
Note that CODc: stands for chemical oxygen demand using dichromate as the oxidizing
reagent.

3.1 KEBATORMNOMEFERE (mg) 2ZF X7V, 2B, KEMARTOBEKF O
FIEE T 1 mg/lL 72 - 7=,
Answer the amount of oxygen (mg) in the container before incubation. As an
additional note, dissolved oxygen concentration in the wastewater before incubation was
1 mg/L.

3.2 iR TREORGNOMEFZE (mg) Z2Z X3V,
Answer the amount of oxygen (mg) in the container at the end of incubation.

3.3 BEK TREDBEAKH D CODer DIRE (mg/ll) ZHEE L7e S0y,
Estimate the CODcr concentration (mg/L) in the wastewater at the end of incubation.



34 ZOREERIINRMETIT o7z, FAROFEBRZWASRMTIT o et B
RIZED LI RBONELT HH, BRI,
This incubation experiment was performed under dark condition. If the same experiment
is performed under light condition, explain how the result would be affected by the

change.

4, WDOZHEIZOWTHH LR E W,
Explain the following terms.
1) A% ERKE methanogens
2) BT =7 H{k anaerobic ammonia oxidation
3) kARAI L — 7 = H— next generation sequencer



BIRE 9 Question 9 © pages)

1. WO HE)ITHRIZE 2 e S0,

Answer briefly the following questions (1) to (5).

(1) ERENRE LTO~Ny 7 FOBREZHI LRIV,
Explain functions of headlands as a measure for coastal erosion.

(2) WiDWFREOFERFIRZFH L2 S vy,
Explain major causes of coastal beach erosion.

) IWFEBA DY A =X L EF L7 Z W,
Explain the physical mechanism of coastal upwelling.

(4) HBOWER R AT L S0y,
Explain physical characteristics of tsunamis.

(5) TR - &SGR T D IEERIE AT DM BRI AL R 2 3 B L 72 S U,
Explain physical factors controlling distribution of bed sediment grain size in tidal
flats and shallow water areas.

2. XUEEE &R FEEIZET 2 LT ORI S RNIE R R SV,

Answer the following questions (1) to (3) concerning climate change and coastal areas.

(1) KUEZE IR KT T O — DT EmEIRAKEE O KRBT 55,
IHNLMIIRE SN D% 3 %, TN ENRHIS L LERB ) A
B = AL EfFERIO X O ITHBERICHA LS,
fREB
R KA DR
BIEBBOHEKICE > T, PLORED T, JFIEROE K, WO K3 E
0. ENEARN TR, RETFER, I LTV wave set-up 12 K DAKAL
FALOBPNC L DR EIE S D & B A Db D,
One of the influences of climate change upon coastal areas is considered an increase
in damage due to storm surge inundation. Itemize three examples of expected
influences other than the increase in damage due to storm surge inundation and briefly
explain each of their major scientific mechanisms. An example of answer is shown
below:
Example of answer
Increase in damage due to storm surge inundation:
An increase in the magnitude of typhoon is expected to intensify a decrease in the
cyclonic central pressure, and increases in the wind speed and wave height, leading to
further increases in the sea level anomaly due to the inverse barometer effect, wind set-
up, and wave set-up, respectively, along with overflow due to wave overtopping.



(2) KUEEBNEEEA~OESRIZOWNT, I5ITRE TR LRIV,
Discuss measures for adaptation to climate change in around 15 lines.

(3) KURAEBDFEFIHRIZONWT, a7 4 v POBLALED, 15 1THE Tin L
IREVN,
Discuss climate change mitigation measures, including perspectives on co-benefits, in
around 12 lines.

3. WEDIRAAM O RN Lo TRESCAERE RS HE LIZF BT DN T,

PIFORQ) EQ@IZE Z 72 S0,

Answer the following questions (1) and (2) concerning Tokyo Bay suffering from

degradation of environments and ecosystems due to the excess pollutant loads and

reclamation of the foreshore in the past.

(1) BEHLO—2>TH HIEROEMRB KN ET DR FRIA I =X L% 1517
FREE TR L2 S,
Explain scientific mechanisms of development of oxygen depleted waters in the
bottom (part of environmental degradation) in around 15 lines.

(2) T - TG OERIZ X A BREFAEOA I Lt FkIc BT 2% 1517/
JETHm U0,
Discuss the effectiveness of the environmental restoration based on the construction
of artificial tidal flats and shallow water areas, and challenges in societal
implementation of the environmental restoration in around 15 lines.



g 10 ~ Question 10 & pages)

1. UTOMGEND ATV, T o 2RI LRIV,
Choose 5 terms out of the followings and explain them briefly.

1) ZIETHE TR D7D O M BLFEHEE L The four-step travel demand model
2) ¥ A 7 A b 7% Dijkstra's algorithm

3) {BFRFEZE Random error

4) 1EHFALXE Azimuthal equidistant projection

5) FFZ2[]~" U X 2 The space-time prism

6) GNSS Global Navigation Satellite System

7) NSDI National Spatial Data Infrastructure

8) 7 — XA~ —% U7 ¢ Dataportability

9) =—Y = hET /L Agent-based Model

10) <A A4HEE Bayesian estimation

2. ME[A] [B]»BH—2WN, HIZE LRIV,
Choose Question [A] or [B] and answer it.

[A] A0 30 HAREOHTAH Y, TTROTRTIZHOWNT 10 X IIfET —4
(MR ERAE) NMEHNTWD ET 5D, FRrROfWICEz X,

1) fLET =06, TRAEZICHEL, POLHITBEIL TWDDONEHTET 57
OIZIX, T—F 2 EDO LT T DUERH D D0, O HELAZTERE X,

2) AT ROWR MR LT, BAEA, (FS, BvED T L Z2 851X, ff
BT —XIZx, EOXIRT—2EZRE L CHEEZTUTIVON, BfGFT
T — X LHEE DO HIE AR X

) HHERNDBENCEL T, EO X9 L l#EEZFHA L WD onEZHET HITIT
ED TR IV, O TORBETEIT, /4, Al AFHE, ¥ 7 v—,
INALMDRWEBE L X, MMET — XM EDL I BT —2 2 HE L T
HEEZTHIEZ VDD, @%7“%7 X L HEE O ik ARl X,

4) EREo ETTHESINZT =X 2FH LT, "NARBE I —EADOHELITV
VW EDOX DT —FERITTNE 0, BEE L,

[A] Suppose there is a city with 300,000 population, and position data (longitude and latitude
data) with 10 second interval are collected for all citizens. Answer the following questions.



1) In order to estimate where citizens stay and how they move from the position data, how
should we analyze the position data? Describe how to analyze the data.
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2) In order to attach labels like “home location”, shopping” etc. to stay points of
citizens, what kinds of data should we collect in addition to the position data and how should
we analyze them? Describe data to collect and how to analyze the data.

3) In order to estimate transportation modes when citizens move, how can we conduct

workplace”,
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estimation? Suppose there are only “walking”, “bicycle”, “passenger car”, “taxi”” and “bus”
in the city. What kinds of data should we collect in addition to the position data and how
should we analyze them? Describe data to collect and how to analyze the data.

4) Using the data estimated through the above three questions, we have to improve bus
transportation services. Propose how to analyze the data.

[B] #lri r &R s 2/ SAARWITEE L SANH 5, R a IXEREIC L DR
ThV ., BEDIZINRICLAIRETH S,
FRATE DM € {a, D}ZRBRIRLT-LEDT X A%,
Up =V + €m = BrXpm + BrrXrrm + €Em
EERT D,
7272 0. Vi3 BEmOMEENH 2R L. enld o UL ARIC L2 ) HERIE T H
Do Xpm }:xTTm ZENZNRREm A UIoBke[M]. IRITRRRI[2]. £72. Brd
Brrl XN Z B & RITRFENC RT3 2 BRI 2 7- 9,
8. Br=-001, Brr=-01L7 %,

1) AT ORFRUMAE[F /2] % KD 72 S vy,

2) ATEPREMZ EIRT D2z Yy NETATERIL LRIV,

3) #Ei a AR b OES k%%ﬁ%%%Bl@ioh&ﬁbkk%\ﬁ%a®@%%

4%mﬁﬁuF2mfﬁzﬁém 2L, HEICIE. B2 EZHWTEW,

4) SREOHHZRET D720 ﬁL%ﬁﬂﬁL@L EWETH & X, HhEOER

Fh 05 LA EIZT2ICiE, $REOEEZ EO X ) ITRETIULL WD,

5) $kiE Al O R a Tk, I EmEZEAT L2 LR | R EG Z W5 E TE
R c) EIERZ ST LT, B, B c &tk a0 HITRI%ETH DL &5,
ZOX IR TORBEELZ ROV Enn, BRI A R a, #RE b, R

ctLC. ZHuY Yy NETAZHWS LT LE MEREZDORREE DY
v NETVOREIZOWTI LZe SV, £, 2O X5 RREEZ MRS 5 Hik
IZDOWNWTIRAR7e S0,

& Bl AR O E & A ]

E Exp, [M] AT X [59]
Ba (BkhE) 200 45
BEb (") 100 50




& B2 exp(X) D

X exp(X)
0 1.00
0.1 1.11
0.2 1.22
0.3 1.35
04 1.49
0.5 1.65
0.6 1.82
0.7 2.01
0.8 2.23
0.9 2.46
1.0 2.72
1.1 3.00

[B] Cities r and s are connected by two types of public transport. Route a is a route with railway,
and Route b is a route with bus.
Random utility function when a traveller chooses Route m € {a, b} is defined as

Unp =V + €n = BrXpm + BrrXrrm + €Em,

where V,, is an observable component, and €, is the unobservable component described
by random variable following the Gumbel distribution. The variables xg,, [yen] and X7,
[min] are fare and travel time of Route m, respectively. The marginal utilities of fare and
travel time are denoted by B and Byr, respectively. And their values are S = —0.01
and By = —0.1.

1) Determine the value of time [yen/min].

2) Formulate a Logit model that represents the probability to choose Route m.

3) Let fare and travel time of Route a and b be set as Table B1. Determine the probability of
choosing Route a.

Note that the answer should be rounded off to two decimal places. Table B2 can be used for
the calculation.

4) In order to increase share of the railway passengers, the railway administrator is planning to
revise the fare of railway. Describe how the fare should be changed so that the probability
of choosing Route a becomes larger than 0.5.

5) A new model of vehicles is introduced to Route a. The railway administrator named train
operation using the new vehicles as "Route ¢". The utility of Route c is equivalent to that of
Route a. In order to estimate the travel demand, the railway administrator formulates a
multinomial Logit model whose choice set has Route a, b, and c. Discuss a problem of this
formulation, and characteristic of the Logit model which causes the problem. And explain
how we can fix the problem.



Table B1 Fare and travel time of each route.

Fare xg,, [yen]

Travel Time Xy, [Min]

Route a
Route b

(Railway)
(Bus)

200
100

45
50

Table B2 Mathematical table of exp(X)

X exp(X)
0 1.00
0.1 1.11
0.2 1.22
0.3 1.35
04 1.49
0.5 1.65
0.6 1.82
0.7 2.01
0.8 2.23
0.9 2.46
1.0 2.72
1.1 3.00
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1. LT OEAOFNE 5 OIR L, fHICHAE XL,
(a) LPWAN (Low Power Wide Area Network)
(b) 7 — @B 8T 2 FEE
© 77U Rarvta—T 47
(d) ToHNEEICBTLZ 7V v T Ty
(e) 77 7HGERIZIRIT HEEE
f H7oRLF+7TrER
(9 X v 7 RHE
(hy F=—V 7<= OfEIEE
(i) AImFFON L
() HWHHICB TS T o —

Choose five terms out of the followings and explain them briefly.
(a) LPWAN (Low Power Wide Area Network)
(b) Retransmission Control in Data Communication
(c) Cloud Computing
(d) Flip-flop in Digital Circuit
(e) Diameter in Graph Theory
(f) Parent Process and Child Process
(9) Hamming Distance
(h) Halting Problem
(1) Recursive Call
() Entropy in Information Theory



2. WOBNZOWTHRIZT AT 7 Zitahd X,

BEGNICEER O o 2R E L, TEKSORIR S & O RSO BRI 2 1= [FEH
MHE=Z Y TTHIEEBERLNED LPFTIE 0 BRI R S E
T2 2 BIEA v F—y MIERATEE TH 205, BN O E OMOSGIT I3HE A
Tl DO REHIK TH U BROERTERWVWET L, ZOHAEDL S 72V AT A
B CE=Z ) VT TIUIRWEA I N2 B OKRE XX 5km WM ET5, &
PR, B(EEREE, ERFEME, ==XV T B OB EICEEY X,
B, BHNICIERABMBERELTEY, ZhboEict o HaEET 52
EHLARETH B,

Describe your idea freely about the following question.

Consider installing multiple sensors in a farm and monitoring farm environment
information such as soil moisture and temperature from a remote place. Sufficient electric
power is supplied in one particular place and from here connection is available to the
Internet. But other places in the farm are dead zones of mobile phones and electric power
can not be supplied. What kind of system configuration is suitable? The size of the farm
is 5 km square. Pay attention to electric power supply, communication distance, real time
property, monitoring frequency, and spatial density of the sensors. Wild animals are
inhabited in the farm, and sensors can be attached to these animals.
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1. LUFOHEBEOF D 3O L, fHICHARE L,
RN =
cp-AT 4T U RE
- 22 IC B B 38 AR TE
- BREEHHIRER O IEORFE DT & A DORF R
- EHIOEERAEZYT HER E 2o TS, HAROFGE R E O R A
- BRI B W TR E H O T PE T OB R & SITH X 58

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

+ Voronoi diagram

* p-median problem

« Heuristic approach in spatial optimization

+ Positive economic effects and negative economic effects of the deregulation of
floor-area ratio

+ Problems of Japanese inheritance tax system that prevent the efficient use of land

- Effect of a decrease in commuting costs upon the geographical size of a city in a small
open city

2. LFTOA, BOOH 1IRZSERL TEZ L,
Choose Question A or B and answer it.

A RN DITHEIZHOW T, LT ORIWICE 2 X

1) HAERST RS 2 5L 8T, 2 ehoRET 2k L,
2) ERHVIF TS 2 Ll T, e o RET 2k~ L,

A. Answer the following questions on point pattern analysis.

1) Give more than a single procedure of visual analysis and describe their advantages
and disadvantages, respectively.

2) Give more than a single procedure of quantitative analysis and describe their
advantages and disadvantages, respectively.

B. —odHik (Milk 1 (regionl) & Huik2 (region2)) MO HRFEEZE X D, B&RiIK
OFNIELIZZE LW, K1, k1 O A% O A5 mIcE Y, #ilk2 o



ANAOZ Qe BEFMICE ST DO TH D, FERITHIE 1 ITETHEH O HKIE
Zo . MR HUE 2 (T BB O HKYE (utility level) %37, 2 DO HUIIIH
BEOHHKEIZIBEAL CHHTH DL &35, T72b5, 2 DOMRIIRFHTH
Do IBIT, 2D0DFAT 7T NE, FEivcasel & case2 DERIp o> — A%
#zT, UToOEMIZEZ X,

1) 2507 —ADENLEIUIDWT, B DO NO DA ZRD, e EZn 6013
7D h, B L,

2) 20D —ADENEINUIDNWT, BERBEONASTZRD, e EZ
SMNLZEROD, i X,

3) DE L, WHNHBT HHFMHFICONT, EOXHI BRI EEFE>TND
73,

4) fr—A21ZOWT, LLTFOEMAZHAE X,

(@ vv 7 AR

(b) H)f5 0D I E

(€) NTA—FDEALDH XA " T 4 v 7 IR

Consider the economy with two regions, region 1 and region 2. Its total population is equal
to L. Figure 1 below measures the population of region 1 from O; to the right and the
population of region 2 from O, to the left. The solid line represents the utility level of a
consumer living in region 1 while the dashed line represents that of a consumer living in
region 2. It is assumed that the two regions are symmetric with respect to consumers' utility
levels, that is, the two curves are symmetric. In addition, the two diagrams show different
cases, case 1 and case 2, respectively. Answer the following questions.

1) For each of the two cases, derive the equilibrium population distributions, and explain
why they are supported as an equilibrium.
2) For each of the two cases, derive the stable equilibrium population distributions, and
explain why they are stable.
3) What does the answer to 2) imply on the condition for the emergence of a city?
4) For case 2, explain the following terms.
(@) lock-in effect
(b) indeterminacy of an equilibrium
(c) catastrophic effect of a change in a parameter
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