TFHERZRZERE TP R R OB B2 2e s
Rk 2 94 AANFER R 2 841 0 A A
LT R AERR S I RERE
HEFEE
(B - HHRFER HMERREI AT La—X)

EEEE

(1) ZoMBEmFIE, THRFEREE - BHASEER BHREVATLa—R (Bt

(2)

(6)

(7)
(8)

ATEIERIR R 29 E4 A AR U 28 F 10 A A% 2 ELETHIZREICILET
b—a_o

RZEIZ U] OAENHHET, ZORERFE2REOTIERWTEEA,

FIREfFICIERIRE | 2 ORE 8 ETHARLTHV E¥, FEI~HES DI BN
FEO—>OBBELZBIR L THE LRIV, = 2U LOBBEICHE LI HE1TeT
0RELRVET,

Bt Sh- £ TORERARORBRESMCZBRES LB LRSIV,

ERT A RAMKICIE, TOMBEESHICHBEES LBAIT (abe) ZHALEL TH
ZLE (Bl 1a), £z, THLTHh | oL ERERBEZAVR SV,

BIfE 2 #BIR LB E, Ra]OMEICIREEOHERE (REEEMIC 2a) &H
EINTWBEHD) ZHWVWREL,

EA LW RE BRI RE S RRES E R avy,

A FERIXEEE 3 BRI T



Fl:ﬁ%E_'I [1a]

REE 1 258N+ 5BE1E, LT [1a], [1b], [le] iZhFh 1 HoLERERAKE A, T XTUHE
BELIREWY,

[1a]

i1

(M

2

[ 2

M

(2)

)

4)

RDT ~FADEMERDIRIN,

# 4 EES (Urban ecology) &I3ERMiZ—2OF#ELIELZ, HMHAORESLEMOFEEER L
#HULAbOTHD, EWA—T = R (Ernest Watson Burgess) (X7 OB 2B LT, #HHD
ERBIIONTHLEB MR 2 FLE L, NEEZIEREEMELTEHHOD ( 7o) 1E
EEmTEHR U, FD%, HiA b (Homer Hoyt) I OEBEZIEIE L, EHOMREIIBEHE
BCif - CEm DAl m > TR TS ( A ) BRI, £ CAAU AR
(Chauncy Harris) & E.» /L= (Edward Hllman) IZE8MORZFIZITNW 2OERFEL, T b
9N S HIA F O RCEE RS SIS ( v ) EmriEa L,

7 A Y A OBIMBEHFHEOERIL, AREES L L bz, TROAFBICESEEEL 5 X 588
HESHFICBWTHLELMICERBLTEE, Y= — T RAZA L (S. Amstein) 1%, BF A
Ladder of Citizen Participation] D THRSMOFEZ L L Z7icplz, NERICHE LMHEH LT
Wb, 22T, E—~F _BMEIETIX (2 (nonparticipation) |, FE=Z~FHEETZ
" = ), SEA~ENERETcE2 (=  )) &L, TRAOERSERZEHEK
DHBHTESMTHS EFRLTNS,

LT OfEAI%Z 100 FRRETHA LRV,

F 33}/ kZ Ak (National Trust)

K.U>FD [#HdDA A— (The Image of the City)]

THA BEEBIE (Design Review)

NIMBY



[1b]

[16]

Bl ZEHPBREOT VA VIEBWTERSNAROHABEMIB LB E,
(%& 100 F=~200 FRE, FHA— 1 —i3Ea L2, UTFELE)
(1) 77 #—#% A (affordance)

(2) /=Y FNAN—=2LT U VU — (personal space and territory)

3) Z—RTT 4 JHEE (co-operative housing)

M2 BEMORETEAAY MIBLT, UTOMWIEZZE,
() BETERAAL FHEEEREFHBEERMEICBOTERSNDIBEICRBNT, FTEERET EAA Y b
(Environmental assessment in the planning stage) DEFH & ZHBRNEL SNABEHEZFA LRIV,
(100 F~200 FEE)
(2) THEHIERAZEE (Urbanredevelopment projects) Tlidk, BEMDOFTEEKET X A b OEA K
b, FREAEBLTCHHBATOEERE L WHENRS ), TOEBIZOWVWTEHRA LR SV, (150
F~300 FEEHE)



{1e]

[1c] A B ®B (population decline) & & fi(city) D BIRIZ DWW T, LA FORRBICEZ R &,

BI1 1 iEfgkLmo 1960 45 & 2005 £ DID miEZ, X 21X 1960 025 2040 FF TOAQHERS
(population trend) & Fifil(estimate) 27~ L T 5, 2040 FEl2B 1T 5 L H#FIH _EDFERE(land-use issue)
% 300 FRE TR LRIV,

(RO LR A BR LU TR
. . 1‘ 450 +
= 200 + - Ha -
- 350 *— 4
ol ..‘ {;:_,L 300 {: \l- :
;J\_, ZS.OT[— TN
) 200 é
i 150
:.,1 ] 00 L :
= -' T . i : ‘
" i Googery PELELLP: "&@ SLLELS
19602DID
_ 2005$D|D> #as
1 DID @O B2 1960 &5 2040 EETHOAOHER L TR

) http://www.mlit.go.jp/common/000996817.pdf

B2 1 CHRE L=t DR (issue) & AR (resolution) 3~ 5 72 12 1%, #HEE L, W2 a5 EE TR
EDICOWVT, UTOF—T—FhbH 20%2RG, HALRIW,

RG] & SNHEE{LETE  TOD PO THEMIEE LA E
TETA O T EICET A &R 54 TDR 74— ¥ —7%5@

B3 B2 TRBIRLIEF—TU—FETIZOWT, ZOEK%E 50~100 FREE THHA L2 XL,



78 2 [2a, 2b]

IRE 2 21BN DE AT, a3 ECHRERKE, [2b)1I3BMERKEZ AV, BHICHRE LRSI,

e, 2ETOTaRREEENA, oI 2T 4 ZAET AV EANERIITOA TV A,
DX P, TRISRT L 572, HHMFMHOEEHO—FIIHIBERD BFERRZTME ) 2284
4 (Community Space) CHRENIZE L 7zfigk (Facilities in front of the station) (FEEE THI 500 mf2E)

(about 500 mi' of single-story) #2<K B Z &iZi2 o,
RO ESRMIC, Z0onsr—a VIESEDLWEERZE 8D, RO, BAHNRASERZ,
B0 L ORERICEE L CTHE L SV, FICERS A TWRWEHE OREEIE, #EERE LTIV,

[2a]
ACEX (Site Plan) %347 1 P67 7> (Istfloor Plan) IZ22oWT, BXT2ANDZEROME, K
X, ERZLONIXCTKERRALRZIY, £, LB U THEARAEZZRAT S A hx2lf
HL,
[2b]
HAEOBHEREL IS KBATELRT VI VERELTERE (Perspective View) (A7 v FRET
V) ZRERIV,

\”@” DDUD@
IM =L L

%90 . SHER R

\ (46 3. 100 1)

DDE;/ | [
pol
b=\
B ﬂ
X0 —

10 20 50m

(org (AL

ot

7




fElRE 3 [3a]

fifE 3 ZIBIRT 2881, LT D[3a), Bblicth€h 1 OL@RAEREL R, FHICHRELZSV,

[3a]

i1

M
2
3)

ff2

M

(2)

3)
(€3]

Fig. 1 {2779 1 BUErE (I-shaped cross section) (22T, L FORWIZEZ 2E W,

1—103—1

- ]

18a
a
- e
La
Fig. 1

SEERE D Y (strong axis direction) DRI 2 RE— A > b+ (moment of inertia of area) ZKH72 X\,
SREME o ) OWTEREX (section modulus) ZRbH7e X1,
MELOBEIRIG S (yield stress) & oy & Lz & &, BRE—XA 2 b M, (yield moment) ZROZ IV,

Fig.2 DL 5 2T E (load) 3T A5 E 7 — A (statically determinate frame) (22 T, LATF DR

WIZEZ &, 7272 L, SIM0EE, BiEH, BIURANMEROEZETIERTI VDL TS,
Sk P

' !

P> l C

B

KD —

| ost |

-—
oy

Fig. 2

AR, HAKTARE, T—A 2 FE (axial force diagram, shear force diagram, moment diagram) 7R
L7z SV,

£ BA, #E CD (column) D FEIME (flexural stiffness) % EI & L, 2 BC (beam) FEMAIAE (rigid body)
ThsdE LR, B RIZAE U 5 KIFEZEN 5 (horizontal displacement) X KD72 X1,

Q)DEFDFFE T — A L OEF O % # & 72 X4 (sketch the outline of deformation)

Z BC HBAMETIZZ2<H#EBA LR U (same) BITHHETH DEEDRE T — A OEFR OB 2
EREN,



[3b]

[3b]

£ S(length)2 L T—#72 W7 o it 1 AIHE % FFo#R ML ¥ (linear elastic beam with uniform flexural
stiffness), Fig. 1 DX 572 F#HI1X Y (cantilever beam) & L T B Hlfi(free end)iC K & X3 P DERE T
(vertical load) &1 2 72 & Z AN A D ZAi7 (displacement at applied-force point)iZd & 72 o7, XY OEA
R 25 (shear deformation)=° B E(gravity load) DEEBIIEBTEH L LT, UTORMIZEZL RSV,

A

1 Z oy olrE o IFHlEE R 2SN,
12 = Dix Y O3FEF S (support condition)Z Fig. 2(1)~@)D X 5 1ZE %, Fig. 2 THRIMBIZKE S
NPORENEMZTz, ZOLEOMOKRDENME, ENEFNSEES>TRLRE,

(1 2)
P l P l
A A A A
< > <4 P 4+—r <
L2 Li2 L3 2L13
3) “4)
P l P l
A A
L2 L2 L2 L2
Fig. 2



FuﬁLEE_E_‘Q- [4 a]

MIRE 4 #ZIRT 25413, LT ?[4a), [4b), [4clicEhTh | HOEBMRERELZHA Y, TATICHEE
L7z &y,

[4a]

Fig. 1 DX Y1z, BLPRKROLETEEm BLO 2m OES 1 (Mass 1) & &8 2 (Mass 2)73, 3 KD/ 3R
(Spring 1, Spring 2, and Spring )IZEEFE SN TS, 23R 1 & 23R 2 D3R EH(spring constant)iE k, /3
R 3DONRREEIL 2k L35, B 1 OEfL(displacement)® x;, BR2DEME x, & THLE, ROM
WIZE 2RIV, 2B, x, xid, & bIZFHF % IE(Take right to be positive.) & L, x1=0, x;=0 D & &
£ T ORI B # K (relaxed position) THB LD LT 5,

() EHal, BER2O0FBMNBENFN g, o0&E, AR 2OMBUEERAZEZEE LTEIRIV,
(Obtain the amount that the Spring 2 stretches.)

2 (OHoEx, BER1ELER2ERATINZAMEZIEL LTERREV, (Obtain the forces acting
on Mass 1 and Mass 2, respectively.)

3) Z®OF%DEBEIEE(free vibration) D EEI HFFEZLE 1T FIH = (equations of motion in matrix form) TR
L, Mi+Kx=0&723, 728, XIXMMEEZ b/l (acceleration vector), x 1 ZEM~<Z7 kb

(displacement vector) & & L, £ Z L% ={ } , X= [x] } THBHMBILUK 2% %72 X\, (Obtain

X3

X,
2!

M and K, respectively.)

X
@) 3)DEENHFEX D EE(solution of equation of motion in previous question)% x = [xl } = [Xl }e”‘” e
%3 2

7233, ¢ IXREZ(time) &R T, El

2
TRV xBEERELRD EZXDo% R I\, (Obtain @ when x is not a zero vector.) 7272 L,
olXIE &3 %, (Take o to be positive.)

}{g] %, B3 OEEEFREROED 1 > TIzh 50, HELE

X i . . . . .
B @nkx, TZ DIEZE R D72 ZV, (Obtain % following the assumptions of the previous question.)
1 1

Mass 1 Mass 2
k k 2k
Spring 1 —— Spring 2 —  Spring 3
X1 X2
Fig. 1



[4b]

[4b]

Fig. 1 TR & 9 REERS 2ARKDETIFEINEEDIC, MEEIEEARZ bV Fig. 2 TREND
HEE A {ER L 7= & 4 5 (The buildings are subjected to the ground motion whose acceleration response
spectrum is given in Fig. 2), FHOKERIMER L OEROEREIT, Fig 1| FIIRT, KIZHEI, HEOSEIHE
IREER K, FEOBEITE o (floor is rigid, axial stiffness of column is infinite, and mass of column is 0) , J#E=
EXTEA BT LT 7=005 & T35, ZEICRH LTI, 723.14& L, APEFLHTEIREW

(Round the answer to two significant figures.).

11 Fig. 1(@)? Model-A IZ W TEL FORENCE 2 72 &1,

(1) EHBEHZRDL SV, (Obtain the natural period.)

(2) WBEWITEMELE LT, F1BLEER (m) KBETHRKRIMEEZZEZ 723V, (Obtain the maximum

acceleration at m.)

(3) HBEMITHEEL LT, F1BLEH (m) OHBICHT 2HRAEIEMEZE 272 &V, (Obtain the

maximum relative displacement at mj.)

4) BIEEOBREARSH O, =2.0x10° N (BRREABNIL20, =40x10°N) Tholt s &, Wik
W BEMEIRIC & EE o TV AL, BIRLTWANEEZRE, £z, £ OHBrORINEZ K72
&1\, (When the yielding shear strength of each columnis @, =2.0x10° N | answer if the building stay in
elastic range or not, and explain the reason for your judgement.)

B2 Fig. 1(b)® Model-B IC W T TORMICE X2 X\, Z X TIREEDOEDIC, B1BEROE
BRF2ELMIENL, B1BLHOEE (m) BErLLTHD, LMo T, F1ELE
IR AIMER Lz, F£iz, HBEDITEE LT 5,

(1) B2BLEE (m,) OHEIZK T DKFEIME (=% 28 LRI BAOAZMA L EIZ, milE
T HEMDIEE) %KD XV (Obtain the stiffness at the top of 2nd layer relative to the ground, i.e. the
inverse of displacement at mass »; when the unit force is applied to mass m2.),

(2) (NTRDIAFRNE (B2EF2H#1) #HWT, BRAHZ KDL ZV(Obtain the natural period.),
F7r, B2 EERICAET BB SINEE %% % 72 21\ (Obtain the maximum acceleration at m.),

k, = ]ZE;'Z =2.35%10° N/m - m, =2.0x10° kg
HZ
(
k=222 _5.0x10°Nm | m =1.0x10°kg | m! =0Okg
1
E1%i BAED 1T A .
5’ kz kz ?:; 10
oy
—— .EE
omyp my ;E
- =3 5
#
:.'.""_1_ k] kl kl kl E | E E | '
s o R _
I SISNE..-.-.-eescee s :
(a) Model-A (b) Model-B S,=4+30T BREEHT()
Fig. 1 Fig. 2



[4c]

[4C] UTOBRMICEAFEIIEBTELRE,
Answer the following questions either in English or in Japanese.

[BAE] KOXED FHMIC AL REELBE 2 S,

(1) BREEY 27 (Disaster Risk)i%, /~¥— N(Hazard), EAD - B E(Exposure), V5%
(Vulnerability) D 3 2D/ A —Z OB L LTHRES, HRICBIT 2 BRKEIC L HHEEN T

FEHMLTWARRELE LTI, Zhbo ) B) DERBETET NS, £/, B
KKED I B, EICAABIZLZHEREMLTWEDIE, (b) WEBNAYP—F

DERBPERICER STV D,

(2) 2016 5 4 BICRE LI-—EOREAMEIX, O L— FAD(C) MIFEI L THEL
EbDThr, ZOLIRFATOMBIEREROEIHA) ZEBEL, EDTEHK
ERENEEI ZEBMLATVWS,

() WHFAHEHOFER, RY FORBICESOT, RBROAMLHBBOAHNLI THoL()
THIET, MEOBE LETRO (O _ EHETBILBTES,

(4) REBITDEFEORBEE vm/k)iE, hZEOKEm), g xENIEEmS)E LT (g)
EWHIRTEEND, ZOREFHWS L, KEEOCETIZBITBAKIES T m OiE: GhAEEOHE
Bz, BoHTHZIE (h) THOES L7725,

(5) WEYV T— b/ THAShAEREL BROEWVWIEID, AR - TRMR, BFRR, ()
D3 OBRRFH L2 LD THBE, Z0OHBLBEVID 2 0IZEHE LY ITBWTHEAEEN, 32BD L
MDIE SAR & MEITIL 5 () BRERI AT ATHHAENS,

[English] Fill in the proper words in the underlines below. (The same questions in Japanese above.)

(1) The risk of natural disasters is represented by a function of three parameters, Hazard, Exposure, and
Vulnerability. The reason of increasing losses due to natural disasters in the world in the recent years is
explained primarily by the increase of (a) . On the other hand, the increase of losses due to

hydro-meteorological hazards is pointed out worldwide because of the increase of hazard caused by

(b) .
(2) The April 2016 Kumamoto earthquake sequence was caused by the slip of (c) in a

continental plate. This type of earthquakes often has a (d) focal depth and hence intense
seismic ground motion is usually followed.

(3) The mechanism of mechanical-type seismometers is based on the theorem of pendulum. By setting the natural
period of the vibration system much (e) than that of ground motion, the seismometer can
measure the (f) , which has an opposite phase of the ground motion.

(4) The propagation speed v (m/s) of tsunamis in the ocean is represented by the following equation,
(2) , in which h (m) is the depth of the sea and g (m/s?) is the gravitational acceleration.
Using this equation, the speed of tsunami travelling in the middle of the Pacific Ocean with 5,000 m depth is
approximated by a vehicle's speed of (h)

(5) Three typical electromagnetic waves used in satellite remote sensing are visible and near-infrared bands,
thermal-infrared band, and (i) . The first two are used in passive sensors and the third one is

utilized in SAR, which is an (j) system.



BlEES [5a]
&

R 5 2 BIRT D55 1E, LT O[5a], [SHII T €1 | oL BRERKE AV, BAICHEE LRIV,
[5a]
M1 EFH=FRVF— (nuclear energy) * BUREME (radioactive material) (ZB9 % LA T DRIREICE X

@

2)

3)

REVY,

UTOXED (7) ~ () KETRELIRLELZEFLD - HELTOU X b1 6EY, BEMK
WZEEA LR E W,

JRF 1% EFT (nuclear power plant) T, kFZEFT (thermal power plant) & REIRIZEAR Y —E v
(steam turbine) IZ& > TREBTONLTWEN, FOIAF—RIE (7)) @ (1) RISICE>T
BEHEND =NV F—Th D,

KK Z > (natural uranium) FIZEEN D (7)) ORNLENL (isotoperatio) 1X (V) %RETH D
2, FEERBREL (fuel for power generation) & L THWAHBEIX (=) WEEIZL () LTHWD,
TR o

B3y, 288y, 28py, B9py, Eefl, BT, HEhE, HOE, REEHR, HIN, B, ILE, R, #E5R,
E#E, 0.03, 0.07, 0.3, 0.7, 4, 7, 11, 20, 45, 55, 90

LIFOXED (F) ~ (F) IS TELELIELETRA LRIV,

D T1EHE (soil sample) H1Z, 13Cs 432 MBg, 'P7Cs 23250kBq &£ TV 5, Z ORFOHEIHEE
DL EEKLETRT L, MCs:¥Cs= (F) L7225,

ZOTEREE 15 ERE L ROBEED L EZEBH L TR T &, MCs:PCs= (F) &725,

o721, 134Cs OB (halflife) % 248, WCs O¥EHIZ 0 ELT5, /-, KETHNE, In2
=0.693 AW E L,

PLTFOEA A2 RITE (dimensional formula) TRLAZ &V, 72770, EAKBT (basicunit) THAE
x, HE, KR, RE, WEEZ, TLENL, M 6 T, nTRITHDETD,
(TYBHFEDQEM Bq (W7 L)

(A)FREYUE (dose equivalent) DELE Sv (I —~L h)

R92 ZAASH#E (heat exchange) (BT AL FORWNZE X2 E W,

(1

2)

3)

AL ZAZ iR (counterflow type heat exchanger) Z AV T, 1.00 x 10° m> h! THNLHZER (air) %
313K 235 403 K £ THEL (heating) 5. MEATIT 493 K Dfafik7&K (saturated water vapor) %
Ansbottsd, Z0OBRE, LELRAIBRBBOMGEEFE (heat transfer area) 4 [m?)Z KD 5,

=72 L, BTSN TIIKEGDIRE (temperature) [IHERF S 41, ZAAZHER b BNV~ DEME L (heat
loss) GER TE B H D & T2, KKK & LBROMDOEEM Z T L IR IEEEVREL (overall heat transfer
coefficient) (% 30.0 Wm?2-K'! & L, ZXOEE (density) % 1.08 x 103 g'm>, FEELLE (specific heat
at constant pressure) z 1.00 J-.gt-K'!, In2=0.693 &9 5,

LROBTEBIZBNT, ERAEEEZN L TERPZITRSBARFFYEZ Y OFEEE (amount of
sensible heat per unit time) ZKDHR =V,

FROBZHBBIZIBWT, BREEEEZN L TREMAERINLEI~OBEMURR S ORERE
(amount of heat transferred per unit time) Z/=ZEEE A (M2 2H TR LRIV,

EEZD), QOEREEZRWT, EEEE A4 M ERKD22 I,

10



ERE 5

[5b]

[56]

i1

i 2

3

i 4

s

RO X I, FLAEHGHEEEBELTK
Fimd, HEOHNMIOBEFE (cross-section
area) (XA OEH S HOEERE T 0.50 m?
TH—THY, AN@EEHREOFLOES
DZEIZS0m TH D,

AAIFEEHEER(E  (incompressible fluid) T
HBHE LT, —EDEEFE (mass flow rate)
THETSETENERLAKNREEDN
(hydroelectric power station) 25 2 5, £7z,
A& ZHnmLUE (B75) CTEr@E&Z 0.40 m?
WD T & &, BERDOAREIZE VT HEER
# (average fluid velocity) 7% 8.0m-s! &7z-
fre TOELELTORWIE R EW, 127
LAERNDOKDOFENIZIERE T (steady flow)
T, ESIERE (acceleration of gravity) X
10m-s?, KOBEIX1.0gem? THITRHIR
EILEELRZNET D,

(1) FEEMEMERE Q) EHEIR

Hic) DHREREZ ThENRDLZE,

50 m

XHFDOLUTOREL, £HLE€h 30 FLUATHRALRZEW,

AOmE
(HFEFE 0.50 m?)

#HEDO (equation of continuity) ZAWTHTF, FROHOEIZHIT HKOFHFEL LV 1 #

#xtE (absolute pressure) & K5JE (atmospheric pressure) D 7% 7 — U [E (gauge pressure) & P

5, FAMATAOEORLLFELE S CHEDNMUDERIO S —CEE RO EW, =LA
AEOFLE X ABKAOESDEIT 10 m T, BHITERTEZZLTH, £, KKEETEX
IZEEET, AN BWTHEOMIIICBIT 2MEIE OB thE¥n L35,

3 DEGFIEBNT, HAERBITAF—VENRS5.0%x10°Pa Thole b &, FAWMADK 1.0kg

NADE»HHAEICEET 5 E TIZkh ) =RV F¥— (loss energy) 2RI\, BEDERIT
EE T R /L¥ — (kinetic energy), fLE=R/L*— (potential energy), FEJI=R/L-F— (pressure
energy) ZEB L&V, EELAL Rt XX — I T_ThRbEdbDET S,

4 OFREIZBNT, ZOREBEBFIOZ RNV —LEEEE (energy conversion efficiency) 73 80 % T

bhalLx, ZOREFROHEHZFoT v b (kW) BATRDR IV, BBz X VX —FHERHE
i, FLAWMKEIEHDKDMABZRANLF—D ) BA%NERTRNF—IIERINTHAL R

EMETRT,

i1



[EiRE 6 [6a]

fIRE 6 3 @INT 2 HE1E, LLT Dl6a), [6blIZThTh | OILEMEREZ RV, BHICHEE LRI,

[6a]

M1 N—N— e Ry vaEl3EZRFT0 182 5D 8RR E LTI EREZ T VE=T 2EKT
2HETHD, BE (density) 75090 grom?®, HEWRED 28 %07 E=7 7K (NH; KERK)
DENERE [mol LZ2EZRIV, 27201, HDOFEFE (atomic weight) % 1.0, N DRFE% 14
ET5,

12 #REBR (sulfuric acid) ITTLE oA IZBITA2FAMUEBECRHAINAREBO2BERRTH D, B
FE 1.8 g-om™ @D 96 %IRRREE (HySOs /KIAHR) %K THE®H T 0.50 mol L DFAHREEZ 400 mL Z-2<
Al DICLEBELRRREBORE mL]ZROREV, 72751, HSOsD53F & (molecular weight) % 98
£ 5,

B3 RNAA=2BEELT=F /—/ (ethanol) BIEE ENTWD, 10 %D F J —/LKEEHK 100 g
W60 %D F /—)LKIBHEEMZT, 25%DTF ) — )VKBREIERTHEOHICIE, 60%DTF
J—VIKIBER AT g MAUIE L WHEZ RSV,

14 & DITEEE/K (industrial wastewater) (2iEH KX 7 A 050 ppm (BEBFAHE) BEETh Tz,
ZORETI BIZ 100 m* DEKEZRT L 1 FHTIEMkg DI FI v ARKHShDZ LIZR25
M, BEX2EW, EL, BAKOEEIX1.0gom?® 95,

Rl 5 WEBERAETSEIC pH OREIXEETHD, 7T E=TKDOKEELYA Z A RED 50 x 107
mol- L' D &L &, pHIZWL BIZRBEDEZREIW, 1=, KDOA A (ionic product) % 1.0 %
107" mol?- L2, log2=0.30 &5 3,

Ml 6 A& FB% (methane fermentation) 72 EDAECFERINIZBNTT FUBBREEREEIZRIZT,
K100giZ7 s (Fva—R, CeHnOs) % 9.0 g8 Liz & &, EEER (freezing point) 1£-0.93
°C Thote, iz, K100 gilBOH 25 18 g #IEMET 2 L, BERIL-098°C Tholz, ZD
BOSFREZRDREN, L, CORFEE 12, HORFEZ 10, ODEFEZ 16 L T5,

RS 7 HIERRBO 7 3% 5O AFICHFEET 2KIIENT Y vaz2ERS E LTWS, 0.10 molkg?!
DR T b U 7 LAKBEDOERS3-034°C D& &, KBEFHOHENLT MY 7 LAOEHE (degree
of ionization) ZR®H7A2 X\, 7iEL, KOE/NEEMAET % 1.86 °C-kgmol' &7 5,

M8 ARBIEEINIREUGREOPICHFET A AZERZ LI R TR 841U (urban mine)
D& - #i72 EDOEIRAEA LN TS, AgCl D 25 °C IZBIT HEMREFE (solubility product)
2 1.6x100mol> L2 M & &, K 1LIZAgCHIIT g T HNEZ &N, 2L, Ag DRFE
Z 108, ClOREF+E% 355 L7 5,

12



[6b]

[60]
f1 MiEKIERE(L (global warming) LABRELDREEIZER L TV 5,

() =#./—v (C;HsOH (iK)) B LU Edn (C (&) OFEEREERIL, 1370 kI-mol”! 38 X U 394 kJ-mol!
Thd, =& /—/v (K BIUEEHL (B) ORERISOBLEFBALZE LRIV,

(2) KOERHKENT 286 kI-mol! Th B, =& ) —LVOEEEFRELRDER IV, 2FL, =% /—LE
XOUKITRE, K3E, BE, BLUTBIRIFRIREET 2,

R 2 AJERJEEE 0.010 mol- L' @ Hy & 0.020 mol-L' @D L & A= FZEHAARY, 713 KITEL, UTOR
DM ITE LT,

H () + L (R) 2 2HI ()
(1) ‘FHgEED HI RED 0.018 mol- L' THH & &, b BIUVLOREERRDR I,
(2) Z OEFORISDOFEEES (equilibrium constant) Kc 23R D72 X\,

13 B A + B — DIZBWT, WA, BDEE Ca, CeZZE X THIEE (reaction rate)
vERDDERZITV, TROLHIRERIPELN-, ROBMWIE LRIV,

* FEBREM L RUGHEE v

EBREM Ca [mol-L1] Cp [mol-L ] o [mol L--s7]
D 0.60 0.80 0.036
) 0.20 0.80 0.012
@ 0.60 0.40 0.0090
@ 0.40 0.60

(1) ZDOREORIERE vid, EEEL (rate constant) k ZHWNT, v=kCr?Cpf L BT LN TE 3,
ak BOEZRDILE N,

Q) FEEHZLOEZLED, BLLFKIZRLREN,
(3) ERFHOTORIGHEE v ZRDILE,

R4 (SR (1) KIBEZEBICREBEBZ AV TESSMBLI-L 25, BIBRIZ 5.08 g DHRATHL,
BRICITER T ABRE L, ROBWICEZREW, BL, ABIUERORFERE, 6358
L1355 £33,

(1) MBETRIAREDRIGRETLLEI N,
Q) ZokXx, WEHEZRAAEETILT mol DRz XV,
() BRICHELIZERTRADEEZROR I,
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RzE 7

[7 al

RIEE 7 27BN T 5 3B413, LT D[7a], [TbIICENEN L O LEEL AR E RV, mAICHEE LRIV,

[7a] WwizF9 Did C SEE(C programming language) TRER L7z 701 7T A & ZDETHITH 5, 221l (A)
IZIHMEE @ B R (natural number) B3 A5, EITHITEWMA)R 2D L E, RR3DLEDHEDTH
5o ZOETEITENE 7 + > b (monospaced font) TERINTWNB, ZOFa sl Z AITHONT,

UTORWIZEZ RS0,

#include <stdio.h>
#define N (A)

int rod[3][N];
int ndisk[2];

int disk[N+1][2*N+1];

void nchar(int n, int c){

while( ) putchar(c);

ks
void slice(int r, int k){

int i;

for(i=0; i<2*N+1; i++)

putchar(
disk[(__ () |y?rod[r][k]:e1[i]
' )

}
void disp(void) {

int 1, j;

for(i=0; i<(N*2+41)*3-N; i++)
if () p%(_(=) ) putchar(® ');
else putchar('A'+( () /(| (=) |)-1);
putchar('\n'};
for(i=0; i<=N; i++){
for(j=0; j<3; j++) slice(j, N-i);
putchar{'\n'");

for(i=0; i< (#4)
putchar{'\n');

}

void push(int r, int v) {

rod[r1l[_ (X) 1 = v;
}

int pop(int r) {

return(rod[rlll  (Z)  J1);
}

void move(int from, int to) {

int seg;
printf("%d. Move disk %d from %c to %c.\n\n",
++seq,

| (= ]
"A'+from, "A'+to);
push(to,pop(from));
disp();
}

void hanoi(int n, int a, int b, int ¢) {
if (n»@){
hanoi(n-1, a, c, b);
move(a,b);
hanoi(n-1, ¢, b, a);
}
ks

(F E~FE<)

; i++) putchar('~");

void init(void) { T g
ik iy g3
for(i=8; i<N; i++) rod[@][i] =
ndisk[e] = [ () ;
for(i=0; i<=N; i++)
for(j=0; j<=N; j++)
if (3== (Z) ))
disk[i][j] = (i== (&) ?'|':'0"+1;
else if (j<)
disk[1][§] = disk[il[[ (&) 1 ="' *;

(%) |;

else {
disk[1][]] A
disk[1][| (Z) J1 = ")';
}
}
int main(void) {
init(N);
disp();
hanoi(N,8,2,1);
return @;
}
=78

(a) ZEH(A) D2 DLz (b) ZEH(A) 33 DL&

A B C A B ¢

o l | |
(1) | | (1) | |
@y || (2) | '
~~~~~~~~~~~~~~~ (e | I

1. Move disk 1 from A to C.

A B C
o A B 4
[ | | |
(2)) (1} | | I |
“““““““““““““““ ((2)) I |
2. Move disk 2 from A to C «eEny | (1)
A B £
I I ll (E)
(1) (@) ? ? T
3. Move disk 1 from B to C | | |
| | ((2)
? ? ? 1) I 3))
| | (0 7. Move disk 1 from A to C.
| | ((2))
~~~~~~~~~~~~~ A B C
| | |
| | (1)
| | @)
| N CCEND)!
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FI:ﬁE_E_7 [7 a]

B 1 nchar(n, c)iE3XFE c % n [EHHT5EH(function) T b, 224 (7) Z#E 1722 (expression) THED /2
=Wy,

B2 ZEf (A) S 3 D&, BEF rod, ndisk, disk (2BIEL init()ickoTH1D IS Izw#i{b=ins,
25Kl (F) ~ (&) @02 K (expression) THEDH2EWN, 7233, 2200 (F) IZIZR LB AS,

(el 1] [2] (@] [1] [2] [3] [4] [5] [s]
ndisk[e]T rod[e]| 3 | 2 | 1 disk[el |" "[" | /It
ndisk[1]| © | rod[1]| @ | @ | ® disk[1] " “[" "[rCratttt ot
ndisk[2]| @ | rod[2]| @ | @ | @ cre s I AR Rl W L R R O

. askizl [Clelels ]y

X1

M3 B203ZEM (A) 23 3 DLEDREE push(), pop()DEMEZBRA LI LD TH D, ZHITETH (b)
D1 EFEHDWRE»L 2FEB ORE~DEICHIE LTS, Z# (), (7) 2 @Y= (expression)

THEHDRIV,

(0] [1] [2] — (0] [1] [2]
ndisk[e@]| 3 r‘od[B]l 3| 2| 4 ndisk[e]| 2 rod[e]| 3 | 2|1
ndisk[1]| @ rod[l][ oo |0 m—)  ndisk[1]| © | rod[1]| @ | @ | @
ndisk[2]| @ | roa[2] @ | @ [ & | Push(2:pop(8)) 4ickiay| 1| rodr21| 1| e | e

X2

4 B%k slice() & disp()IT2WT, ZEH (1) ~ (F) %@ (expression) THRH R EVY,
7B, 220 (x) TEFATERAD,

A5 BEE move)IZ 2T, LA FDORBIWICE X 2EW,
(1) Z= (&) %8072 e B8 7 7 A H8 & T (storage duration specifier) CHEDARI,
(2) ZE (=) 280722 (expression) TH¥H /2,

[l 6 Z24M (A) B3N LEDEATHERITETHOOLIZED—EHHBRIREN TS, (FIE) DAL EH T

F(@%ﬁ%%%&@{ﬂjﬁ‘:?ﬁéo—t;_ﬁ]./fwﬁéb\o L
A B C

bl

o

wn ' L W@
“Move dick [ from A toB | SMovedisk | frem B C
A B C A B C

I A

| ! PoorWw
(2n0> | )

2. Mpyedisk 2 frnm Aol

15



[z 7 [7b]

[7b] UToEEICLES-T, M1~ B4ic&22E0,
HEE) YEIZGULTKROEZAY, MU ENBIALDE I NETHETSZ L

i 1

(1)
)

3)

i 2

(1)
2)
(3)
3
(1)
2)

[ 4

(1)
(2)

()

(round off it to first decimal places),  log,3~1.38, log,5~2.32

3=/ 7 {EHRIE (3 Markov Information Source) S={0,1,2} 23 {RREZE1TF] (state transition
114
probability matrix) |3 2 | I@ LS L&, ROBWIZEZAR I,
RERE
3 %3

IREEBB MK (state transition diagram) ZH#iZ 2 S\,

EH~N 2 7ERIE (regular Markov information source) #>& 9 23%H|E L2 &0,
* HEBE LRI Z L (Show your decision process to reach your conclusion)

FEH 534 (stationary distribution) Z =(z,2,,2;) ZRDZRE L,

¥ (k€ N: BARE) HOELE (coin) OFIZ I HIEZITEEDOEVES (counterfeit coin) & Eh
TW%, K#F (apairofscales) ZAHWTUTOO~Q@DFIETESEZFELLD ET5L &M
S5Q)DEIWICE Z 72 &V,
O BEZIZEHL=-0HMEED, THTNFHE 1M, F2#M, FIMLEET LIZT 5,
@ F1MEFE 2 MEREITHT,
55 1 2R hE, B&IIE 1 MIzdh 5.
(5 2 AR THIE, B&IIE2MICH 5. )
(S &aziE, BERIEIHIHD, ]
@ BEBEINTVWAIHOBEEOKEN 1RLIEKT, T TRITNIIEEREEAL TS
HEag: LTO~NED,
B&EZHETHEDICHBRTINIERLLWEREZ RO,
KEEERTHECICBONIEREZRDZ I,
BE&ERHFETHEOICETLIRBOEREREZRD 2,

BERM 0 O DHELELR (stochastic event system) 4 DT b B E—HANZ DWW TR DR
IZEZ R IV,

n=27T, —HDBEROLRHESRLp & LIt & HAHDKRKEL, FDLEDp DEZRD
SV, F, TOEHB@BERBELR LR SV,

n=3NLE, n=5DLEORRKTV bR E—DEERDLRIN,

{E#HRJR (information source) S={a, b, c,d, e}IZx4 B TR DFE1L (encoding) Ci~Cs IZ D2V TR D
FVIZEZ RSV,

C Cs G Cq Cs Ce
0 1 0 0 100 1
10 110 10 01 101 01
110 001 110 011 110 000
1110 011 ] 1110 0111 111 | 0010
1011 101 | 11110 | 01111 000 0011

oS0 oD

—BICERE (decoding) RARAKEEES, EOBMAERLASL,

B S 25T, ZOEA BRI,

%ﬁﬁs%? ?f’f‘f}@n—F&&LT%E&H%%Q~Q®$WEEU,%@EE%
27 4 8 16 16

LRI,
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ElRE 8 [8 a]

fiRE 8 #BIRT 2B A%, UUTD[8a), [BbliIc TN £ | HOILBEMERKE AV, MFICHE LR

=R

[8a] W1 ®/F7GIEHWT, UTFOM 1~ 6 KEXBRE, 2721, &EAH (undirected

o1

i 2

i3

ful 4

i s

i 6

edge) K HH1F BN EIEOEL TH B,

75 7 GO /MK (minimum spanning tree) Tpin&F DIANE/NAREIERL T HHDEHDFAI)
COStmm%’j{ﬁbfﬁéb‘o

B 1 CROFZI /N ARTin i CBIT 2 EA LA £y M(fundamental tie-set)yDdH, = A b (EARS A &
v NEHRTABOELOBRM BRERICRDZEARZ AT Y Flpys O 2 R MCosthy %
KDz s,

R 1 TROFB DR in BT 2EA D v My h(fundamental cutset) D55, =2 A b (FEARD v b
Ty F e BRTAHAIBEOELORM) BBERICBRDIEERD Yy b Y PCraxk TD A D
Costl & R A S 1,

IS 7GDEERMFEOES Y, FEMBEOMBAMOER: Ll &, S-S THOEER
P& EBRKEL & ¥ A 7 A k7 (Dijkstra's Algorithm) Z VTR O S Wy,

BRERKERDIBERET, ¥ 7 ANTEORIENLE LTELND AT ZRD RS,

R 4 @ &% 45 % 18 R 28 (shortest path problem) %, LA T @ F#HZ Lz 8 o T, #FEHEIFIRE (linear
programming problem) & L TEZRIL L722 S\,

Jigt: SRICEREXIGEE, BREABEBTIHTHNIEEL €ITRITNIEMEO L TDH, 2

LW BEROELY 0 b 1 £ TOEFEOERZ % (continuous variable) & L T T 5
(relaxation) , & AN T & &M 2 H S (constraint) & 5,

20 F

1 SF7G
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8 8 [8b]

[Bb] LUTom1, MI2ic&ExRE,

M1 #EEFEERE (probability density function) 25 f(x) ={

(M
(2)
3)
(4)

%x(a—x} (0<x<a)

0 (x<0,x>a)

T5ABND

434 (probability distribution) 122V T, BAFO)~@)DRVZE R 2 S,
LiEL, a>0 294,

T4 (constant value) a DEZERDIZ RV,

HAF5(E (expectation) ZR&72 SV,

5780 (variance) ZRDRI VN,

TEEE (random variable) X IZFEEEERE f() THEA LILAIMENMIHES D LT 5,

SIT, X Lo TH T REER Y 2 EHETH L E, YOREBEBRR ()2 RDR I,

2 ATICRITHHE (earthquake) DFEAEMEE (frequency) (BAIRFRH 7 DFHFAERL) 1

)

2)

€y

)
(3)

Z, WEOIFEALMIE (interval of occurrence) DEEA (sample) (X1, X,,+) MBHEE LW, &
ERIT, F—0fEESH (population distribution) 12~ THMLTWHET D, ZDEE, LU
TFTo (1) ~ (5) ORRMICEZREN, 228, LETHIRBEICEL, HEOREARBOH
& (expectation) DL (reciprocal) (THIERFBAMEAUCE LW L, BLUHERARROE
AEBENENIESSA (exponential distribution) IZTED & &, Xgm = Xi +X; + -+ X, DFEERE

FERE%% (probability density function) IE
Anxn—ie—;lx

F&==m—or
ICELWZ EERWTEDRY,

HEORAMBOEADHE (1/X,) 1%, —RICAOTRHETEE (unbiased estimator) (F DOHATHE

PHELL D ETHRICELWHEER) L3Ry, ZOEHEZFA LRIV,

1/ X, BADNRHEEEIZ R DD, X, B EDX S22 (distribution function) (Z1€5 & &M% FHHA

L&,

HEOKEMBIIE TR —DOBEELIMINED LT5H, HROREMBO ZSDEKR X, X, 2&F

W, ZOEHELQR) =X, +X,)/2¢ T35, XQOFHEOHFEE, \ZHNTRLERIW,

c/X(2) MAORRHEEEILALD L ST, FIK (constant) cEHEDREY,

HEOCELMEONMEDEARDFEZX(n) = X+ X+ -+ X)/mETB, @EREROEZFEHA

W, c/XMPADRRHEEIZRD LI, EREEDR I,
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