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Notes for Examinees:

1.
2.
3.

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 39
pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

Thirteen 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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1. UFORAEBERLERIZOWTEHBH LRI,

Explain the following terms and events.

(1) Mkt MMt FIc BT 2 ErHA
Qualitative research in Regional and Community Studies or Urban Sociology
(2) BT ~DHER]
Right to the city
(3) Hlittax & sl Ty O
Local communities and increase in the number of elderly households
(4) JF )3 E T & #ilsirh =
Nuclear power plants and local communities
(5) BIAE=ITI T 5 sk RO O & HI 21 b

Changing role of residents' association in modern society

2. B IITHUER BRI C B9~ D hk 2 It RS AR L. £ OREIZE Y #Te(E
FOfHE), iRGER), mRIEHNTZSALELTND,

In modern society, various social problems concerned with the local environment have arisen,
and there have been many residents' movements, citizens' movements, and citizens' activities
to tackle these problems.

(1) Zh b OEEFCTFER DL HH L2 — 2% TEREMICEIR L, HR7T-DZT T ET)
RVEEDH D A TWD W SMEICE T2 U b —F 7 = 2 F 9 & Hulilkth
. BSOS D T2 TR S,

Show a case example of those movements or activities concretely, and make a research question

regarding the social problem that the movement or activity you have chosen is /was tackling

from the perspective of Regional and Community Studies or Urban Sociology.

(2) DTHELIZY) Y —F 7 = AF a U &2T 5 72O BRI 22 JEE Hl 4 72 T/
SV, WETE, SITRBRIIKL L L O R, Z OMEDOERIC OV TE
ERIICRHBA LR S Uy,

Make your specific research plan for the research question that you answered in (1). Describe
in detail the research methodology, the theoretical framework that may be useful for analysis

and discussion, and possible significant contributions of this research.



fEiRd 2 Question 2 (2 pages)

1. RO 4SOBREME - REASTOHOHEOMAG DY E TR~ TNENDOH
FED IR & HEER L O BRI OV THEL L7 S0, Read four following combinations
of terms on environmental ethics and environmental sociology, and explain each term’s

meaning and their relationships of each combination.

(1) FE- NP EFE & BREMEES:  non-anthropocentrism and environmental ethics
(2) ZfEFEFE L BRERIEFE  climate justice and environmental justice

(B)EF /N> /I —LET moral economy and cities

(4) =2V —1 XA EULDOEARIL  ecotourism and objectification of culture

2. WOXLFEEFEH, MWVITE 272 2V, Read the following sentences and answer the

questions.

Y AT T T NRBRERTOAE L v — L7 TH S, AT TR, IDEHBOH
BAFSHIX N A 7T 7OV AR BREERR T & U CHEE S, #r LW ERNE 2 72, 2k
W, Z) =0V M) 74— a PRI BSENEE TV D,

7V = AMUIZ L O IO P& E D EEEMESCEED LA Z 5, 22T
579—mGﬁ\%ﬁ%§\%ﬁ7 EME T 0 ST N Avw— NT 4 KRR B,
KRB CHA T OFif rl R E OB A2 T =T Z L 2 f5d, 29 LIEREORME

£, B EEREFEDIAL, ﬁ%%@ﬂ#i%&k74ﬂ—&ﬁofwé

ORI 77V — el & | # L < B8 OJREE 1S ORI A
L., 5O ADbEZE R ANE T DR E 725, 5T, LRI HEATH
HIRFTEOREZTZBIL, EEEO L, ala=7 s fiikBLOERB LA =X
2 =7 4 O, ABMtE SRy N — 7 OBRICHEE L., iBEH D WITILNALOfE
BlosbE&hd, ZOBRERT V=0T M) 74— arThbd,

Creating sustainable green cities is a global challenge. In City A, a coastal redevelopment
area has attracted attention as a sustainable green city, and the number of new residents has
increased. As a result, a phenomenon called green gentrification has appeared.

Greening increases the attractiveness of an area, leading to rapid increases in property
values and rents. Here, greening means environmental investments, sustainability programs,
smart city initiatives, etc., driven by the logic of climate change and urban sustainability. The
commodification of the environment as such has become a major market driver, attracting
wealth and capital.

As cities go green through redevelopment, new affluent residents move into the area,

making it a magnet for businesses that cater to their tastes. On the other hand, longer-term



lower-income residents face higher costs of living, the disappearance of community facilities
and familiar communities, and the loss of reciprocal social networks, putting them at risk of

displacement or isolation. This phenomenon is green gentrification.

(1) L ORVIZZE 2 L, Answer the following questions.

O 7=z )T qar—arid, E0 X R E Aokt
HIEHLTWDEEZXLNDN, THRINLMEELEZE XSO EITEZI DA
REYIZFCIR L7 V>, What problems and issues has green gentrification brought in
the local communities in City A? Describe the expected problems and issues as many
and specific as you think of.

@ LRETHRRLEMEEZ —2ORY, BRZERTL572DICED L) ebtEoT
DOV (research question) 33T HALH ), WFFEDOE 5 & 6O TRtal L 72
S VY,  Then, choose one of the problems and issues you showed above, and describe
what research question you can design to resolve such problems, including the research
background.

(2) H7RT=N(1) T CEFREOT-ODOMNEIERT H7-012, ED X 5 7 BikEy7e
FIERTEINE 2 B DD, a) RO O 7= O, b) HFFETT1E, o) HireE s
AL B2 O REERREPERL, d) b7 B S 4L D DIFZERERIC OV TEARAYICHE L 72
SV,  What specific research plan do you make in order to seek for your research question
you made in (1)? Explain in detail a) your hypothesis for your research question, b) research
methodology, c) theoretical frameworks useful for analysis or discussion, and d) possible
research outcomes.



BB 3 Question 3 (3 pages)

1. #HFHE ORI EIZDWT, EHFE T O G (H AR T i S

REE R, 2021 AFIAT) Tl EHEIC AL % DB B # & 72 2 ARG D
o5& DIz, BESHBEOERNES < RS OWEEA T FHENZ X AR IE N
HD,] LIRTND,
HA, b LIIKBOHEMOE - #2310 5 H0 i5HE o AR E &2 30 4
MO EE LB X5 Z ORI, 3 L OHRIO R & FHE FIT OV T, 400 F-
DNTHBALZR S, B, BARUSOE « #Hilsic>WTEAT 25481, [ -
Hili4 & S CRLE T D 2 L,

1. Regarding the city planning system, the book "Structural Transformation of City Planning"
(edited by the City Planning Institute of Japan, published by Kajima Institute Publishing
Co., Ltd. in 2021) states, "Just as machines that appear complex have a basic structure that
serves as a skeleton, the statutory city planning of modern societies based on the legal
system of each country and region has a basic structure."

In 200 words or less, describe the basic structure of city planning in Japan or your home
country/region and the most important transformation in city planning for the past 30 years,
as well as the age and historical background in which the transformation occurred. If you
are describing a country/region other than Japan, please include the name of the

country/region in the text.

2. FRUFZEHHATEE L L TCHMBND 7 TV AT EE Y v L)L« 7— 1 T8 19
HACIRICIRB L. (77 T 27— EW ok BRER) =T vody
DIETHL, ZDO 17577 AT7—)v] OA—L4h (Q) BOEYEREEZ W T,
BROFHHHRICB T 5, TE RO, mimE i, Hy e & oLk
2B AT OWENILBOE 2 T CAEIET HEAFEEEZT AL, DA A—V
R T R EDAREEX, B OREEREEmX, FEimX o 3 o0
BTRBELLZRSV, o, BE LSRR OY A7 ZORMEEETENL
TREROT A RSB T 2 HBOE 2, (EHANOZEMERCHMEE & DT
FWA v EOFIZ OV T 200 FLARN TRt L 722 Sy,

HEOFEENICINET D IHEITEE 1,500 L 45, s 4 7L ZDEE,
SRR OB, BRI & VDo - SEHIBR BT RICERE L TEV, &Y
WZOWNWTIE, 77T AT =)V B LA — LR OBEIINLEFD T e R — 3
VERBSERL TV L < BB, B s S, AL, fEENFRC R OALE



HAD O, RTUZLEOE., ZXHBICRE LTIV, FHEUSA O iR,
BAAOHFHRLT v RAFr—HHBICT YA LTI,

R AR 2 BURNICFE S TRIZE LR SV, REREERX, 89 OFEER X,
ST TR X O RUTIE HRE Ly TS TR E L ARAT D Z &, ERO
AL EL~Y =V —FICLOEREZ L TH L,

. The figure below shows the building form of a cooperative model (dwelling) called a
“Phalanstere”, which was proposed by Charles Fourier, a French philosopher known as a
utopian socialist in the mid-19th century. Using this ohm-shaped () building form of
“Phalanstere”, design an collective housing complex in a modern urban society in which
various types of households (families with children, elderly families, and single-person) live
based on the concept of cooperation and mutual help, and express the image of the design
by drawing three plans; a site plan including the ground level plan of the building, a building
standard floor plan, and a site cross sectional plan. In 100 words or less, explain the types
of households you suppose, the concept of cooperation and mutual help for the proposed
design of the collective housing complex utilizing this ohm-shaped building form, and the
design features including the spatial organization within the residential building and the

exterior.

The total number of households to be accommodated in the collective housing complex is
set as 1,500. The types of households and their ratios, the location environment (i.e., urban
or suburban), and the size of the site may be freely determined by yourself. The building
shape should follow the approximate proportions of the ohm-shaped form of the
“Phalanstere”, and the size, number of stories, height, orientation, location of staircases and
passageways, entrances and exits, verandas and openings, etc., may be freely set by yourself.
Common facilities other than residences, outdoor plantings and landscaping may also be

freely designed by yourself.

Draw and write by hand in one or two answer sheets. The scale of the site plan, the building
standard floor plan, and site cross section plan should be set accordingly, and the scale and
orientation must be indicated in each of the plans. You may use rulers, color pencils and

marking pens.



JRREXNIEEHEE EOBIR NG 7 = 712 T EHADO T, Tt iz 2
T o0 REHOZATTRE LT EIN,
The original text 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.

X vy 7=UxD [ 757727 —/v| OB
Figure: Schematic Plan of Charles Fourier’s “Phalanstere”
Source: Leonardo Benevolo, “The History of the City”, The MIT Press, 1980.
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1. BEEELEET 2ROMHBOMAEDLED 5 H 3 2% T, BATCHAR DY
DZENENDOHFEONE % 400 FT-LIAN TRiHE X,

Choose three of the following combinations of terms related to building construction and
discuss each term within 300 words, respectively.

(1) ThisW R & TEf#%)  (Ceiling hanger and ceiling joist)

Q) 7T 2fEqH] & T4 %Y Zfh7~]  (Flemish bond and English bond)
(3) ME#kx1 & T2~ (Furring strips and brace)

4 TsnEE] & TdH L=< V] (Rabbetjoint and shiplap)

(5) Tk#EMERE) & TWrEMERE)  (Watertightness and heat insulation property)

2. PUEREE L RNERIEIZ OV T, TN TN DR Z BEEFTH R e Bl & BRET A 728
S5 PR LR

Explain the features of Steel Structure and Wooden Structure by comparing in the viewpoint
of structural design and environmental influence.

3. ARLEARDOPIKDEEIZ OWTHMAE &, 2k, OB RO HFEE VWD
Z&,
FE, FEES, LEX, @B5E

Explain the waterproof features of sloped roof using the following keywords: Equal pressure,
Thatched roof, Tile roof, Metal roof.

4. WIEOIAT TR ORI IR T 25 2 71250, TRRd ek Z2 v Tl
J:o
BB BxbEi, T, i TR

Explain the concept of detail design in interior mounting using the following keywords: Face
side, Hidden side, Workability, Installation error.
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1. A~D IZEHD H D 2 DOFEA A DOETWE T, BERET VA O8N
NH, A~DIZDOWT, 2 O0FREMEEZK 21TLAN T L2 S0,

A RIRETIZ

B. ZEXFKLPAHE

C. V—Fagd—x2a/)I—-LUT=RxT7T7 47T

D. HLtarbv=

1. Each of A to D combines two related terms. Explain A to D focusing on the relation between
the two within three lines each from the perspective of architectural environmental design.

A. Polis and Agora

B. Vacant Houses and Property Rights

C. Circular Economy and Regenerative Design

D. Public Bath and Convenience Store



2. FEETV LI, 1963 FEE TRFITAEX TV ] CEMER) 22 L C0nET,
TEiX, RENS O HTTT,

JARTERZE VR L OB D U = 7T TE FEADOT, FROMMEZIT 50,
AREHEOZA TR LTI Z S0,

AT R TV TRFEITAE T EflsEE, 1963 4F, 25-26 B (—HckZy)

R TRFE] 2E RO GERAZMA L TV IR AARDFEED Z L
ELTWD,

HADRZFIZOWT, FTRe@BWIZE XS0,

2-1. FRFOHANSH, BRATED SN TWET, O 5L IO —RENN %
B L2 SV, (24T78N)

2-2. HESCHIZH D TBRIZEBIT D FHEDA A=V 8 26, Sl IXBERIC
A% BRI ET 0, The, K 1R KFEBICHHT 2/ EHEE LT b
IZLTIRELR IV,

7212 L, ZEOHIIIEMIRE & BEMBER R > TWDH Z & if:uTOD%{ﬁF%%
BT 8, EMEL 5TUNTRRL, a7 NEAT 7T A, BEX,
ATRILLZIV, EERIITSFTOEOLON OB EZEZ AT Z L, 2-1, 22@%@
FBIXEBORVHKEZ S Z b, Fo A ESLY— I —Z2 o TEHEE LT LUy,

ESLa

cEER (K1) 01X 1960 £ A0 L OT, LRI, FRTHHEBRORFE TH D,
BEOEFTNTE o720, BUEMEDIL TV 70,

c HEALL DS 20km (ZNEHE L, HIU & HORZ RS SR SRR IRV (BRI AD & 5
HENEAZREO L OEFHER) (2 LTV 5D,

c ZORZFIEATOIEFEIZL, 20 AT E TEHRXZ O U IV 127> T
Y



2. Teiji Ito wrote a book titled “Minka Has Been Alive” in 1963. The following text is cited

from it.

The original text 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.

Source: Teiji Ito, Minka Wa Ikiteita (Minka Has Been Alive), Bijutsu Sensho, 1963, pp.25-
26. (Partially modified)

*According to Ito, “minka” is a traditional Japanese house that follows the architectural style

of the feudal period.

Answer the following questions about minka.

2-1. The renovation of old minkas is now promoted in Japan. Explain its background and its

current general trend (within three lines).

House K shown in Figure 1. Please take into consideration of the traditional minka and its
adjacent buildings that stand on the site, as well as conditions listed below. Explain the outline
of your proposal within five lines. Express your proposal by drawing a concept diagram, site
plan, and perspective view. Add some spot explanations in the site plan about how the places

will be used. The separate answer sheet without ruled lines should be used for the answers to

2-1 and 2-2. You may color your drawings with colored pencils or marking pens.

Conditions:

* The site plan (Figure 1) shows the state in around 1960. The main building is a minka with
one story and with a hipped roof. It had been used as a farmer’s family house but is not currently
in use.

* It is located 20km from the center of Tokyo and faces a historical road (current main road,
tree-lined, with heavy traffic) connecting local cities and Tokyo.

* The family that was living in this minka cultivated vegetables to sell to Tokyo inhabitants



until the middle of the 20th century.



SRR T E RS EOBM NS U = 7B TE S HAD T, Tl a2 2R3 590,
AHELOZATHEL T EE0,
The original text 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.

1 KZFEEAEKX  Figure 1 Site plan, House K

AT - Z)IEde A - 3, BTV SO M 7o v (1980) TR ARDRE -
#Hhl]  A.D.A.Edita Tokyo, 74 H % —¥FdZs,

Source: Planned & photographed by Yukio Futagawa, written by Teiji Ito, designed by Iwao
Hosoya (1980) Minka in Japan, new edition, A. D. A. Edita Tokyo: p.74 (partially modified).
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1. EFREEICEET LU TO 3207 —v D9 H 2 0BV, £Eh20 0%
VLB TR L, DDA v F 2N TH L, #ET ¥ I3 E
DREERET DI L,

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. Propose

your original ideas on the structural design.

(1) EPIMEZROEMEE T OWET A o ~DTEH

A deployable frame structures and its application to structural design.

(2) ZTVINT 7TV r—va BN E 2 @BOIMT L ZOMET V1 2~
DI
Metal processing using digital fabrication technology and its application to

structural design.

(3) Bl 7z KR OYIFIERES & 2 2 TR SN AMIET P v
The physical environment on the moon or Mars and practical structural design

there.

2. WOMHDFFEPEEMREN LKES P 22T 225G ONT, ROFMFOL &
TUTORMCEZ L, HADIZDICAT v FafilinTh Lvy, FHEER SR
I oL,

In the case of this frame under 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.

N

P/'TS>I R

R D
e R W & S1, 52 I
o— 2 o

\ c c
z ¢ [ |H

A |
X \\\

JS X B (B B72X)
Bird’s eye view Plan (Top view)



84 Members
- C: HEAE Rectangular column, B XD =200mm X 1200mm
+ S1,S2, R: +43ITHE 42 Beams that have enough stiffness

~T¥£ Dimensions
78 & Height: H=12m

i Loads
SAEATE Vertical load : N = 6000 kN
KM EE Horizontal load : P = 1800 kN

48} Material Properties of column C
Y > 73 Young’s modulus : E =200 kN/mm?
BRI T Yield stress 1 o, = 300 N/mm?

Z=f Conditions

S, Sy ITIMECICHEAEEIN TSI HED LT 5,

< HEC OWAINET o RE Vb D LT D,

ATV IR, O r#EeERT,

s R VB, BUEE., REEEIEELLRNbD LT 5,

HE C OAA T —PEEMEIT KFENCLDEERECTHREL RV D LT
2o

-HEE O 2RI 10, V2 1 F14 E L TR,

* Assume beams S and S> to be connected to column C with rigid joints.

* Assume column C to have enough axial stiffness.

- A indicates hinge support, while 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.

* You can use 10 for the square of circular constant 7, and 1.4 for /2.



(1) HEComRFE—A b ERRENMEZRKD X, SERE NI X240
T ARITEHETE LD LT 5,
Determine the maximum bending moment and the maximum deformation of
column C, respectively. Assume that the extra bending deformation due to vertical

load N is small enough to be neglected.

(2) FECIZOWT, MENIZX DA A T —FRHELY KD X,

Determine the Euler’s buckling load of column C due to load N.

(3) B EMBOBRZBBL T, 26O EN, P IHT 5RO
THEZE L,
Discuss the safety against these loads N and P, considering the buckling

phenomenon and the yield stress of the material.

(4) ZS,SDOESNELEAD L EBERD, TECDOAA T —HIEFEZ K
%<#ét@@%ﬂ%ﬂ@ﬁ%%%%&mé&%%*@&éwoit%@
RFOIE C DA A T —HEJE B 25K D &

Suppose relocating beams S; and S,. Determine their vertical locations to
maximize the Euler’s buckling load of column C, respectively. Also determine the

Euler’s buckling load of column C under this condition.
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G - RERBEICET 2L T D 3 DOHGEDMAEDEND 2 DEBRIRL |
%ﬂ%}h@ﬁﬁ FEOEIR L 2O DORERIEIZ DN T, 200 FLINTENENRRIZ
A L7222 S0,

Select 2 out of 3 sets of two terms related to Light and Visual Environment in Architecture,
and briefly explain each term and their relationships within 150 words.
(1) (R, MEIE
Cones, Adaptation
(2) RE, SCIRMAERHR
Skylight, Configuration factor
(3) eSS RIBE, iR

Planckian locus, Color temperature

BEDOMRE 2 OFF, TRIZOWVWTENLENMERIZTLER L7z S0y,
1) PR, 2) 2RO, 3) &7 H =5
Present 2 color effects, and briefly write the following for each effect.

1) Its name, 2) its explanation and 3) a familiar application example of it.

HEEAGHHIC DWW T, UTFDORWVIZE R 7R SV,
Answer the following questions related to lighting plan.

(1) JEIROBLEHIFR 2 BRI L Z vy,
Briefly explain what distribution of luminous intensity curve of a light
source means.

(2) BEARZERICHA LIV, £ 1 0BBERNOFEARND Z &%
3 OB X &,
Briefly explain what utilization factor means. Answer three things you
can interpret from the table of utilization factor in Figure 1.

(3) HHRELZH TR 2 0FE (Ki 2800mm) DKM EHRE (&3
800mm) %R &, &E L HESCHERREL~TZ &,
Calculate average horizontal illuminance (Height: 800mm) of a room
(Room height: 2800mm) in Figure 2 using luminous flux method. Show
the set value and calculation process as well.

(4) BriEzEHWTH 2 O A BT 2K EmEZEREZFHEE L, fHREE

ERT 2L, V2=14 LT 5,

Calculate the horizontal direct illuminance value at Point A in Figure 2

using point-by-point method. Show the calculation process as well. Use



1.4 fory 2.

(5) (3) ICTRHRE L PHMRELBEERE LMEREICTsET5E, £
NZENNL D72 D0, FHREIEREZRT I &,
What would the amount of direct and indirect illuminance be for the

calculated average illuminance in (3)? Show the calculation process as

well.
e Product Number: LL2023S LL2023S [cd/luminous flux 1000 Im]
— (0° AA' ===180° BB
YGRS IR Luminous flux: 5918 Im
#3220 Luminaire efficiency: 0.98
73 B¢ Installation luminous flux: 5800 Im
fR5FER Maintenance factor: Good 0.9
Usual 0.9
Bad 0.8
60mmH 1200mm J‘
ﬁA’
B- B
A

[cd/luminous flux 1000 Im]

0° 5° 10° |15° |20° ([25° |30° |35° |40° (45° ([50° |55° |60° |65° (70° (75" |80° |85°

0° 240| 239 237| 233| 229| 223| 215| 208| 199| 189| 179| 169| 158 147| 136| 126 115| 104

180° 240 239| 235| 229| 221| 210| 198| 185| 169| 154| 136 118 99 81 60 41 23| 85
90° (95° |100° |105° |110° |115° [120° |125° |130° |135° [140° [145° |150° |155° (160° [165° [170° |175° |180°

0° 92 79 62 56 49 43 38 33 29 24 21 18 15| 9.6 27 23| 24| 25 24

180° 1.6 1.4 13| 12| 11 1 12| 1.4 14 16| 1.8 2 24 24| 24| 24 24| 24| 24

R HA 22 3% Table of utilization factor

K FHCeiling 70% 50% 30% 0%

EEWall 50% 30% 10% 50% 30% 10% 50% 30% 10% 0%

FRFloor 30%| 10%| 30%| 10%]| 30%| 10%| 30%| 10%| 30%| 10%| 30%| 10%| 30%| 10%| 30%| 10%| 30%| 10%| 0%

0.6/ 0.41| 0.39| 0.32| 0.31] 0.26 0.26| 0.38| 0.37| 0.31| 0.30| 0.25| 0.25| 0.36| 0.35[ 0.29| 0.29| 0.24| 0.24| 0.21

0.8/ 0.50| 0.47| 0.41| 0.39| 0.34 0.34| 0.46| 0.44| 0.39| 0.37| 0.33| 0.32| 0.43| 0.43| 0.36| 0.36| 0.31| 0.31| 0.28

1| 0.57| 0.54| 0.48| 0.46( 0.41| 0.40| 0.53| 0.50| 0.45| 0.44| 0.39| 0.39| 0.49( 0.47| 0.43| 0.42| 0.38| 0.37| 0.33

1.25| 0.65| 0.60| 0.56| 0.53| 0.49| 0.47| 0.60| 0.57| 0.52| 0.50| 0.46| 0.45| 0.55 0.53| 0.49| 0.48| 0.44| 0.43| 0.39

1.5 0.71| 0.65| 0.62| 0.58| 0.55| 0.52| 0.65| 0.61| 0.58| 0.55 0.52| 0.50| 0.60| 0.57| 0.54| 0.52| 0.49| 0.48| 0.43

2| 0.80f 0.72| 0.71| 0.66| 0.65| 0.61| 0.73| 0.68| 0.66| 0.63| 0.61| 0.58| 0.67| 0.64| 0.62| 0.59| 0.57| 0.55| 0.50

2.5| 0.86 0.77| 0.78| 0.71| 0.71f 0.66| 0.78| 0.72| 0.72| 0.67| 0.67| 0.63| 0.72| 0.68| 0.67| 0.64| 0.62| 0.60{ 0.55

3| 0.90f 0.80| 0.83| 0.75| 0.77| 0.70| 0.82| 0.75| 0.76 0.71| 0.71| 0.67| 0.75| 0.71| 0.70| 0.67| 0.66| 0.64| 0.59

4| 0.96| 0.84| 0.90| 0.80| 0.84| 0.76| 0.87| 0.80| 0.82| 0.76( 0.78| 0.73| 0.79| 0.75| 0.76| 0.72| 0.72| 0.69| 0.63

5/ 1.00| 0.87| 0.94| 0.84| 0.90| 0.80| 0.91| 0.83| 0.86| 0.79| 0.83| 0.76| 0.82| 0.78| 0.79| 0.75| 0.76| 0.73| 0.67

10 1.09| 0.94| 1.05| 0.92| 1.02| 0.89| 0.98| 0.89| 0.96| 0.87| 0.93| 0.85| 0.89| 0.84| 0.87| 0.82| 0.85| 0.81| 0.74

1 : MBAZRE LL2023S
Figure 1: Lighting fixture LL.2023S



6000mm

' 1000mm! 2000mm | 2000mm i 1000mm!
S 0 0
= T Point A g ,
= o[t H:800mm (3 !
o 1 — _l
< 1l e
&
— (@]
(@]
(@]
‘ =

- - .:]A
4

3000mm

2 HRE 1 OMBIRLER (B AE )

Figure 2: Lighting plan of Room 1 (Luminaires direct-mounted at ceiling)
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1.

(1)

(2)

&)

2.

(1)

TR R BAF 22 K BREE DR AT AT KUV E BT 2 23, =R A 2 D
IR O BIFIRICOWTHHBARD SN D X IZR> TETWD,
Sewage treatment contributes greatly to the preservation and formation of a favorable
water environment, but it is also increasingly required to contribute to the reduction of
greenhouse gas emissions and nutrient recovery and utilization.

TR ALEREPICKRBRBE R L2 B IS E L D DRBEIZOW T, SR
B, BROEBR~ORBOBLEND, TNLTHSITRETHIA LRIV,
Explain the problems that can occur if sewage is discharged into the water environment
without treatment, in terms of hygienic safety and ecological impact, in around 5 lines
each.

SHb 2 LB HNHI TS FAREE I TIEEGIRIEZD, =1 F—
HENORKRE 2 Z ERREE o TS, PARLBICE ST =L X —HE
IO TTIZOITHRF SN TV D HEATE 3 0BT, TNENITONTH 5 TR
T L7 S vy,

The most widely used sewage treatment technology today is the activated sludge process,
but its somewhat high energy consumption is a challenge. List three technologies that are
being considered to reduce energy consumption for sewage treatment and explain each in
around 5 lines each.

TR Y CBREIEMEGIRIE(EBPR X F AN G U U A RET DHEiTo—o72
By TP Y 2B SO bIEHTE 5, EWFNY CBREEEGTE
EDIFHIZOWT, a2z L, 72, 10TRETHH LR S
Uy,

The enhanced biological phosphorus removal (EBPR) activated sludge process is one of
the technologies used to remove phosphorus from sewage, but it can also be used to
recover phosphorus from sewage. Describe the principle of the biological phosphorus

removal activated sludge process in around 10 lines, and show a diagram of the process.

PUTF ORI 272 2, Answer the following questions.

A ARREHE E & 100 mg 705 DNA 2 L7= & 2 A, 1.0 mg @ DNA 734%
bz, ZOMBEDY ) LY A X% 400 iR, —HiEdH 0 oXNE%
600 /L~ TART RuiE#% 6.0X1028mol1 & LTZORE 1 7T LbT
D ORI Z RS D S0,

DNA was extracted from 100 mg (wet weight) of a bacterial cell sample, yielding 1.0 mg
of DNA. Estimate the number of bacterial cells per gram of this sample assuming that the
genome size of the bacteria is 4.0 million base pairs, the formula volume per base pair is
600 Daltons, and the Avogadro constant is 6.0 x 10> mol!.



(2) ERCMIEE X7 r N —v (CHsCH2CH20H) # 45 HIH L CHSE T 5 E IR
KEMETHD LT D, MEBILESKER, BLIOAKEEL L TT v N —
1.0 g Z H e IR L 24 FRES R L. BB T OEA RN L7z, HiHd
CHERGT OABREEORIIERL S 21FETHY , 1HFETOT m/R —/LHH
TNt BhENT, —F., B LEEEZ 2R L-E 2 A, 0.60 g DEEHE
DHE ST, BREPICHESNCBREORZ BBV &SV, RS Y OFHIEI
DOWTHBA LS,

Here, assume that the above bacteria are heterotrophic that utilize propanol
(CH3CH,CH20H) aerobically for growth. The bacteria were inoculated into a medium
containing trace elements, nutrients, and 1.0 g of propanol as an organic substrate,
incubated for 24 hours, and the bacteria and medium were collected. The amount of
organic substrate remaining in the medium was negligible, indicating that almost all
propanol had been consumed. On the other hand, complete oxidation of the recovered
bacterial mass resulted in the consumption of 0.60 g of oxygen. Estimate the amount of

oxygen consumed during the incubation. Also explain the method of the estimation.

3. MDOFEEIZDOVWT 5 TR TRl L72 S\, Explain the following terms in around 5
lines each.

(1) AEW)PRH#E biological concentration

(2) PUAEWEER antibiotic-resistant bacteria

(8) T/KJES: wastewater-based epidemiology
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1.

ORI (1) 726 (6) ITZENENIITRETEZRI V.
Answer the following questions (1) to (6) in about three lines each.
(1) MEFRENRE L TOMRFROEZHIH L2 S .
Explain the functions of detached breakwaters as a coastal erosion control measure.
(2) T - BHICH T D EEREO YR SRR Z 7 L7e S0,
Explain the physical controlling factors of sediment grain size in tidal flats and shallow
water areas.
@) AT ¥ U—ERNBET DAV =ALZBH LS.
Explain the mechanism by which estuarine circulation occurs.
(4) WEEROURHE &\ o 7o VR RAEIIC K 2 IRFBATREHERE 2 3 L 72 &\,
Describe the carbon sequestration functions of coastal vegetation such as seagrasses
and seaweeds.
(5) WIBIZBIT 2@ OREA T = AL EHH LRI,
Explain the mechanism of storm surge in bays.
(6) T « WHOKEFALEREZ B L7a S\,

Explain the water purification functions of tidal flats and shallow water areas.

FRB OB BT &> TR SN ERRBEMAFIET H. ZOEMAT
FEFIC U VTR AN ET S, 2oL 2D TOMWCEREN 41T
ETERRE .
There is a huge borrow pit (trench) formed by dredging at the head of Tokyo Bay. In this
borrow pit, anoxic waters often appear in summer. Answer the following questions in about
4 lines each.
(1) Z OEERSRKIL AT 2R AT = XA L2 L7 S0,
Explain the physical mechanism by which the anoxic waters are generated.
(2) T ORISR AT DEMEFRRA D =X L EFHA LS.
Explain the biochemical mechanism by which the anoxic waters are generated.
() ZOEMRFBAANPEEE TEFTLLHFWNRET LI ENHD. ZOWHH
W Z DA A T = A L E I L7 S0,
Blue tides can occur when these anoxic waters upwell (rise) to the surface. Explain
the physical mechanism by which this upwelling occurs.

REZEIC L DIRFERE~DREZZZ D, ZOLELUTOMWICEZ RSV,

Consider the impact of climate change on the coastal environment and answer the

following questions.

(1) BRI 8% 2%, TN OORNREZ TN LI 4TRE THIA L2 3.
List two specific impacts and describe them in about four lines each.

2 (1) THRITZEBEO—-OZRY, TOXNRE SITRETRELRI V.
Select one of the impacts listed in (1) and propose countermeasures for the impact in
about 5 lines.



4,

BHIRTeNEE L Z X DIRFEREICEAD DUEREZ — oY, LLFORWIZE X
RSV,
Select one research topic related to the coastal environment that you consider important
and answer the following questions.
() WHERVEOBE 2 2 TN TEHEZ R &0,
Write the title of the research topic within 2 lines.
(2) MZEDT R & HRY%Z 10 TTRE TR LR SV,
Explain the research background and objectives in about 10 lines.
(3) WHFEDITiEZ 10 /TR TR La S0,
Explain the methodology of the research in about 10 lines.



fBiE 10 ~ Question 10 @3 pages)

1. UTFOHEBIZOWT, RICHAE X,
Explain the following terms briefly.

(1) GPSHEZHAWZY TNAE A Lxx~T 47 (RTK) GPS HINOfLHE & K
(=
The mechanism and characteristics of Real Time Kinematic GPS positioning using GPS

satellites

Q) GISIZBITFDHTAX—T —H Xy Z—F—ZDiENE | ITF Web TIAL H
HNTWDHHI X A VAT (TAZ—Z AN /X7 2 =52 1)) OfH
The difference between raster data and vector data in GIS, and the mechanism of map
tiling technology (raster tile data and vector tile data) widely used on the Web in recent

years

(3) RZRIZI T DEELD —IRICEIE D & =R e Z HEE T 5 SIM  (Structure
from Motion) OMLEE T v —
The processing flow of SfM  (Structure from Motion) estimating three dimensional

structure from two dimensional images for target object

(4) #1 D Wikipedia & & FEIXHL 25 OpenStreetMap OFH% & K « FPT
Characteristics, advantages and disadvantages of OpenStreetMap, which is called as

“Wikipedia of map”



2. UTOXFEEGA, BWICEZ K,

Read the following sentences and answer the questions.

BB D A& OFiEhZ 58T 272912, 1EMO 100 5 A DOFEZ] b R E
WEERI NI GPS 7 — 4% (A HRIZHIBRE) b5 L RET 5, 272, ot
119 7=ONT GPS 7 — % ZEHEEET 5 (X H I b 720, ATLEE 2170, & A
DRY)y THAOT —ZIZEBLTHB ZEE2EZ2 D, /B, 2ZTO M) v 7%
HRH L kD B E COBENZ 53,

To analyze the people flow in a city, we assume that we have GPS data (personal information

Vi

has been deleted) that records the time and latitude/longitude of one million people over a
one-year period. However, since it is labor-intensive to directly process the GPS data each
time an analysis is performed, we consider pre-processing the data and converting it into data
for each person's trip. Note that a trip here refers to a travel between the origin place and the

next destination.

() EFIEENEND GPS 7T —XIZxt LT, BEVHOEFRIEF DO T~V ED1F5
LD, EOXDRMEIENE Z b Fit,
First, we would like to label each GPS data as moving or stationary. Describe the possible

processing method.

(2) WITHEIEHF DO T~V OGETL, BREIE L TV D56 & BIVH-IZEIZE LTk L
TWOLENEZbND, HIHICEE Lz LRI 21213 8D X 5 Zpupfiikn
Bz b DG,

Next, in the case of a label that is stationary, there are two possible cases: one is that the
label is stationary by chance and the other is that the person has arrived at its destination.
Describe the possible processing method to determine if the person has arrived at its

destination or not.

(3) (2) THRIMIT R L7z &Il L7=t2ic, BHIZ S SBET 0 8800 5 288 F
BaMETE D, EDX I RAHENRE 2 BN DD EEE,
After determining that the destination has been reached in (2), the means of transportation
can be estimated from the moving point sequence connecting the destinations. Describe

the possible processing method.

(4) AFETOTrEATHY v THADOT —XIZEBMT LHENRNTELN, b v 7D



HAJHU IR IR, BERE CRIIN TS, BFIZEBEEEOHRMTHY v 70
At D EAT O FERZ VI, MEREICNZ BInka— FED T V245
TOREEXD, EOX D RUHENRE 2 BN D EEE,

By the process up to (3), the data can be converted to trip unit data, but trip destinations
are still expressed in terms of latitude and longitude. Since trips are usually aggregated
and analyzed by unit such as municipality, it is considered to put a label such as a
municipality code in addition to latitude and longitude. Describe the possible processing

method.

(5) £7o. W~Q@)TEENELDIGEbH D, BADONDIRAEL LT OBELH O T
Te OO R A2 1 2T K,
In addition, errors may occur in (1) through (3). Give one possible error and one example

of a countermeasure to reduce the error.
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1. TRRICOW T EIZHE &L,

(a) KBS FEE T /L (Large Language Models)

(b) ZABH#EFEAE(Public Key Authentication)

(c) LiDAR (Light Detection And Ranging)

(d) =7V 7 EE YT 1 (Sharing Mobility)

(e) B RIHEE7R Al(Explainable Al)

(f) 3 Transmission Modes (Simplex, Half-Duplex and Full-Duplex) in Computer Networks

(g) SaaS (Software as a Service)

Explain the followings briefly.

(a) LLM (Large Language Models)

(b) Public Key Authentication

(c) LiDAR (Light Detection And Ranging)

(d) Sharing Mobility

(e) Explainable Al

(f) 3 Transmission Modes (Simplex, Half-Duplex and Full-Duplex) in Computer Networks

(g) SaaS (Software as a Service)



2. (A) ~ (C) IT&Ex L
Answer (A) to (C).

(A) Ed%] (list=[0,1,2,3,4,5,6,7,8]) (Zxf LT, FitDBla— K&EFETLZGED
Bel oo ) stk &,

(A) Write the output of the list when the following pseudocode is executed for the list (list
=1[0,1,2,3,4,5,6,7,8]).

"""" [£¢ftl==— K (Pseudocode) ]-------
list = [0.1,2.3.4.5.6.7.8]

function(list):
THRESHOLD =3
temp val =0
i=0
results = []
for val in list:
i=i+1
temp val =temp val + val
if i >= THRESHOLD:
results.append(temp val/THRESHOLD)
i=0
temp val=0

return results

(B)  (A) Ol =— NIIESINIK LTI ZAT 5 7 v Y XA Efin i X,
(B) Explain what algorithm is described by pseudocode of (A) for the list.

(C) BADRSH N OG0, ERROBM = — FICxT % KEGHRRRH 24— 5
—RiEZ W TR K, B X DAHRYE,
(C) Describe the worst-case computation time of the pseudocode for list of length N using

Order Notation. Show the answer only.
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1.

LITDORUVICE R 72 S0,

(1) (EEHIZH D T3 A BNEFIIERE 28 LT 5 720, BB LT 5 (F
EBNEEEZH S TNWDHETSH, ZoLE, JEHEIZSU TS A ICHEBT 5
e, PEHBEOHIFIZIS U CLE A ICHiB&% 5 2 2BORO B OBIRE S 2
HZENTED, Tho ZFHEOBERIIBRFEFIINCED X 5 I S TEWDRH D),
ZLTEDL IR TEVDRZ2WD, UUFOFEMEZ T X THWTEZRI,

AL Sy FThs o id a—Z2ADEH

(2) ZEMRFEFITRIT D Tmatching] 1233 < BRFIREBNOERE & 13Mh, Bl & H 1T
T L2 S0y,

Q) IT HAF OREERA 72 T BRI WRIBTIE B O KBS TH~OEF T8 3 5 & Ebiniz
D3 BRI R DOL L OFEHI TR L L TEFOEANEFENTWS, ZoHbm %
ZERRE F OB Dim U7 W,

@) KFTEE IEREITEELE 720, BUNIX, FZEICH L THiBez 52720

(&M, HiEEREET %%é%@zt@(ﬁ%@%)#é_kﬂﬁéo

SRR OB HKAE L EEHE RIS T DREBIZOW T, FZERMB) & TS o0&
A L7e &0y,

[ CIEAF & G2 b OMHBEB DL TOW DL E—FLE T 2B 2 5, 2o

WEEIL. (EEOT O LA b A SR A 2 BATHE LT, hiz BLO

BN ZF:5, @EEHNTA OO OREEx (AL, 3xiZF LD LT D, iH
FEN L RN TE D803, TGOy romEE M Z 2 L5\
B2 D, BALEEO D oML r T, ARMOMIE 1 ITHEL S T
Do LT DRIWIZEZ RSN,

(1) ZOFFFOTHEAFIXNERDRE .

(2) h RN, z ZHENC & > 72 XINZ, AT G-OZhHKYAE u (233 5 =R ghf
RN LT 5, ZOBERIMBROEEZZ b & u DR E L TRD IV,



(3) WHEEIL, FrGORAKE u (TS L TR E-RZRD 5 L& ED L)
REEZHENTND EEZDBNLD, AREELHFIAZzEZ LRI,

4) Q)P ZfRENT, HIHEMARBEEZRD I Z v, 72720, T E# B
I, AT EHCE . DD OERE x & TSy B X O S-O R HKYE u DR
LLTERLEZLDOTH D,

(5) R EHARHRR L, O OBENDIZ L7 o TR EHIR DS E D K 5 1Tk
T 20a2RLELLDOTHD, —MIT, AT EHARIHBREORITED LS 72
Rt b ol HolZ WP L2 S0,

(6) FTIHEHARBIE D & D & 9 R BEERIMEE 3 (5) TR~ RIS KIS LT %

M, EOMEEZBH L BT, ) TH O T EIRER Y, EBRICZED
MEZMWI- L TWAZ EER LRI,



1. Answer the following questions.

(1) Suppose that Factory A located at a residential district discharges air pollutants, which
gives negative effects on Housing B nearby. In this case, two kinds of policies are
applicable. One is the policy to impose tax on Factory A based on the amount of
pollutant emission, and the other is the policy to give subsidy to Factory A according to
the amount of the reduction in emission. In terms of economic view point, in what
aspects are those two kinds of policies different from each other, and in what aspects

are they similar to each other? Answer the question using all the following terms.

resource allocation income distribution Coase theorem

(2) What is the agglomeration of economic activities based on "matching" in the spatial

economics? Explain with an example.

(3) Although the rapid progress in IT technology was believed to discourage the
concentration of economic activities into largest cities, we have been still observing the
concentration trend in a number of world cities indeed. Explain the reason in terms of

the spatial economics.

(4) To ensure that low income households can afford housing, governments may give a
subsidy for rent payment (rent subsidy) or give a subsidy without limiting its use
(income subsidy). Explain the difference between the rent subsidy and the income
subsidy with respect to their effects on the utility level and the amount of housing
consumption of the recipients.

2. Consider a monocentric city resided by the consumers with the same preference and the
same amount of income. Each consumer consumes / units of land for housing and z units

1 2
of composite good, and receives h3zz units of utility. Commuting costs are proportional

to the distance x from the city center and equal to 3x. A consumer can spend the given
amount of income y minus the commuting costs on the land and the composite good. The
land rent per unit area is 7, and the price of the composite good is normalized to 1. Answer
the following questions.

(1) Write down the budget constraint of a consumer.

(2) Suppose that you draw the indifference curve corresponding to the given level of



utility, u, in a diagram with its horizontal and vertical axes measuring / and z,

respectively. Derive the slope of this indifference curve as a function of /# and u.

(3) What problem do consumers solve when they decide bid rent corresponding to the

given utility level, u? Write down their objective function and constraints.

(4) Solve the problem in (3) and obtain the bid rent function, which expresses the bid rent
as a function of the distance from the city center, x, the income level, y, and the given

utility level, u.

(5) We can draw a bid rent curve that shows how bid rent changes with the distance from a
city center. In general, what characteristics does the curve's shape have? Explain

without using mathematics.
(6) What mathematical properties of the bid rent function correspond to the characteristics

mentioned in (5)? Explain the properties and show that the bid rent function derived in

(4) actually satisfies them.
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1. #RHZEMAITICR D 2 LT O MGE « HEIZOW T, AL 3ITUNTHA LA

él/\o

Explain the following terms/items related to urban spatial analysis, each up to 3 lines.

1) AR e B

2) AEREFHIRRE

3) ZEMr A M

4) ZERIMIMR EAERET v
5) ‘R N—HRE

1) The central limit theorem
2) Ecological fallacy

3) Spatial heterogeneity

4) Spatial interaction model

5) Maximum coverage problem



2.

WD FIED 1 D Th D it BEIEEEEICOW T, LTOMWZE e S

Uy,

Answer the following questions regarding the nearest neighbor distance method, which

is a method for spatial point pattern analysis.

1) FATHERBEEI IS A D ED X 5 B % T3 57200 DTk, i L7

2)

Explain what property of a point pattern the nearest neighbor distance method analyzes.

o D RN & B BEIREEE Totr Ll 2 A, LT OfENR GO, LD

AL L72EEIZOWT, ZORMRZMR LR SV, 7272, Hiflifbo

7%, V6.8=~26LT %,

An analysis of a given point pattern by the nearest neighbor distance method gave the
following result. Interpret the result regarding the property explained in the above

question 1). Note that here we assume V6.8 = 2.6 for simplicity.

BRI ek LBUA & 1072 SE T B R d = 87.0

SO n =400

SRR INTEAZEM T 2 B B D6 O S35 5l B R EE O I FHIE & 0 8L
WrEE E(d) = 100.0; 2k v(d) = 6.8

Average nearest neighbor distance observed for the point pattern d = 87.0
Number of points n =400
Expected value and variance of the average nearest neighbor distance when the
point pattern is complete spatial random, respectively:

Expected value E(J) = 100.0; variance V(J) = 6.8

3) st BEEEEHEORE R Z B L7 S,

Explain weaknesses of the nearest neighbor distance method.

4) st BRI L FERO AR TR 95 Z L O TE 2O Fika 1 o%

T RITBREREEES & e Lo AR, AR R a2 R L S0,
Give an example of analytical methods that can be used for the same purpose as the
nearest neighbor distance method and explain its advantages and disadvantages

compared to the nearest neighbor distance method.



(memo)



(memo)



(memo)



(memo)



