TEKRFERFERE
YRk 2 7THEBEIER 2 6 EEE TR
AT A R BRI E
HFH
(BRE - MTRFEFREH HHREI AT La—X)

EEFR

(1) ZoRMEMFIZ, TEAERRE -  BHNEER HHREI A 73— (L
ATHARRAR TR 27 £ 4 B AZER UL 26 45 10 A AS) #ELTHZHREFICLET
I

(2) MRZIILY) ODAREHHE T, ZOMEMFZEVTIEWTERA,

(3) EMFICIAFE 1 2 bMBES T THARLTHY 7. ME1~MES DI LML
FEED 2 >OMBEEZIBIR L THRELZ XV, 32U EOMBEICHEL-HE8IXET
ORERVET,

(4) BftEn-2ToORERKROZHRESMITRESEZREBLRZZV,

(5) EHT HAREAMIZIE, TOMBEESMICHBEESZARL TRELREW, £
[lald L 51z a, b REEZSPATHEIATWAEBEIE, ThENBIO/RE R
EZRWRE,

(6) RORE2 ZRIRL7-BA, (DOMREIZIE, BEOMHREAK (MEESMIc r2/8) &
BARRENTWAHLD) ZHVEEL,

(7) ERALRVRERBICITRE SHRES &,

(8) ARZFEMIZAH 3 REMTY,



558 1 | [1a/ 8]

RIRE 1 258+ 2841%, LT [1a], [1b], [Ic] IZENEN | HOIBBEREELEE, TTIZ
RE L&V,

[1a]
1l ROT~FDZEMEBD LS,

EREATHE OB E Y ORFICBO T, EXEMZERIC, BHREOHRENKE RERE R
ST, FlZIE, 19 Ao ) OB RS TE, MFAERROWE L HHERRR LML
L72/%0 KkiE (Transformationsde Paris) 28 (7 ) BMHFIIL->TEESHh, HEOL IR
ELWEIEANTER Shiz, 20 HEERIC, 77 v ADRESK h=—+ F/L== (Tony Garnier) T
LoTHRESHhIZ (| 4 ) oML, FAEEHOBABSARREICL, HRICEEES
ZTee —7, 19tfERO v FUTCiE, KEMbE KRB REZERETD BT, ( 7o)
- T, HEH T (Garden city) i I, BAORFLRECTEELBREZFAT D I LN ES
ant, FOEMKETHBL Y FTI—R (Letchworth) 1%, ( = ) DBEMRIFLEZLOT,
MR =a—F T UV HEOET NV E 2oz, 72V DOEAREHEEE, 19 RO I TER
4 (Chicago World's Columbian Exposition) %2z L7z ( Z ) EEMBEY LEDbh, ®
MCTEHEY > b OEHEFES, TOE—FOYARAFZ—T T Lizgolz,

2 LAToOiEA%L 100 FRETHALZIW,
(1) KBTS/ (Hiroshima Peace Memorial Park)
(2) &a—=>rA4—)L (Human scale)
(3) D/H

(4) vAH—T—F77 b (Master Architect)



[1b/8])

[1b]

Al 1 88~ 3 (condominium) FENZBEITALUTORV (1) & (2) & z/kEWn,

(1) TRORQZEWTHLROIC2 %, TORPRANECERI LA,
OEEHETHEM (7 /nf) = (LHR+BER) x (1 +8RR) (FEHAFHHSH
QOFERFEHEM (FA/ nd) = (LHBEM/ FHRR+REHM) x (1 +B8B) /HHER

(DHouse price per i =(land cost + building cost) x ( 1 + expense and profit ratio) / total area of units
@House price per nf = (unit land cost / floor area ratio + unit building cost)

x (1 +expense and profit ratio) / exclusively-owned area ratio

E1) BRBGFELZED. BRIL0.2~0.3BETHS,
£2) $AREY, EEHEFERE/EREHR.

Exclusively-owned area ratio = total area of units (exclusively-owned area) / total floor area.
{E3) BEHMIT, BER IEKREHE,

THbE AR, TR,

(2) EREX@»o, FERTEMEMALP TREE FIRS) 2@H5IT13, FHELES
RERMODOULBERHDZEBADD, ZOZ LR, EFMARKL FEREZEmO-HiE~
Ta VREA-RIET2BERAEELOND,

TiE, ZOREERRL, BIRBAE<WE Y HH5H~ v 3 VEHEIXRRRT 5700,
EDEIRFEBBZOND D, BHFEE THEL 3 2BE LS,
Explain the methods to improve the planning of condominium, making the span of units wide and

reducing the floor area ratio. Describe three methods.

M2 AHOHFRIIALND (EEETEE-TELTODEEMOME] #HALREN,
150 FF~300 FRE (FHEA—"—EHALZW),
Explain the good ideas and devices to make high-density housing comfortable in the case of

traditional shop house called “Machiya”.



[1c/8]

[1c] 113, ERREE(FHA (Suburban Development and Redevelopment Areas) PN 14 H DL

XIBHELRFE (Urbanisation-Area growth rate) & A H#&/N1%E(population growth rate)%, X 2 1%
1970 4 & 2010 F= O L X35 A O % B (population density in the Urbanisation-Area) %7~ L7- %
DTHD, TNDHICEALT, UTORBICEZ RSV,

2010 LR A OBE

A l'.:li'}).]ua‘i Population Density in the Urbanisation-Area, 2010
population growth rate 140
8
| #h
120 -
| N3
‘ i 4
Be | 100 A » |
! i 2l
! P ¢
f 80 - : bl
! " % e
! D
| D ! *
| o &« 60 -
;; : <\: F ‘ B
’ o | 40 -
g
M ec
o 20 |
T |
| ‘ »
ML R i D g e derestirienalil '
0 1 2 3 Urbanisation-Area 0 20 40 60 80
growth rate 1970m AL R A A E
Population Density in the Urbanisation-Area, 1970
K1 HHLEEIERR (1970 46 & 2008 ED) & B2 1970 4 & 2010 EDOHALKIKA 0 EE
A DM (1970 4 & 2010 £ D k) Bhh) ERREE, TERER LV IER

B EREE, TEREE LY ER

(1) ERMEfRHFIL, [ATOERTEDLILTVDD, EOLAKEE X LIV,

(2) A~F O 55, 1970 F£44), ARICHE L CUAWHELRROEEX T2 E2 b0

DAL A, BEZIRE W,

(3) (2) TRALEREZBEALEBIIM, 200 FRETHBA LR SV,

(4) AAED, BEELICXT U TEMEETIT 5 & 2 & ZUTOHEEND 3 22, 300 72

ETHRALRIV, 28, BAFEEBIITHRESIE 2SI,

Wi#R 5| & (reverse delineation)

META O HEEICB 3 2 A 225 (Basic Policy Concerning Municipal City
Planning)

X E+E (District Planning) #FiEtEX (City Planning Area)

et E Xk O&EfE, BEREROREO 5 Policy for Improvement, Development and
Preservation of City Planning Areas )

TOD TDR DID




8 2

(28]

R 2 28R 258, (DIIEEOMERAKEL, QITLBEBORLEREEL BRI,

TRIZRT L 572, KESHZBIOE 30 EFREDFETEEM (Detached Housing Area) & #9
4,500 FOEEEEMM (Apartment Housing Area) |ZBEE L /- %Hhiz, BmEEOEE»TET 5
WERE AR5 o 788 (Facility for the Elderly) [ 1P4ZE# T (One-story House) #) 300 nff2f] %
DD Eilhhot, e, ZORREIIHNIC, WMERE®TEE=2=y ;b (Dwelling Unit for

Elderly) [1PTRETH 25 nf, 10 F) 25 L CHET 2 = LAk LR TS,

R OHERRMIZS SO LWL R - @, RO, BANRNEZEME, B L OBRIC

BERE L CEHE L2 SV, FBIERFRENTWRWEHIEZOWEIZ, BEREL TV,

LLFD 2 2OEBIZOWTRE LA X,

(1) BZME[Q (Site Plan) % 3¥i7- 1075 > (Ground floor Plan) 2o\ T, BERT AR D2ZE
MID(IE, KX, BEEZLHYVLTLIEBRLAEY, £, VEZSUTHEANES % B

T5aX hEDTTHRY,

(2)

BETI) ZHE23L,

J &g

J LU UL

L]

- T

=

=

) — D
i EDJE{ fagts |
SUel J
1O MESE |2 =)
O @ ﬂ |
B
o0 [ 5
T e == |
I 1 U =L

10

HEOBEEZRD LS KRTEDIT I VERE L TEMREK (Perspective View) (R4 v F

- L

X J Kk )
( A
4F [4F]
R R
[ [4F ]
UR SIS T e




[E%8 3 [3a8]

I8 3 2 BIRT HHEE 1L, LATD[3a), [3b] (CENEN 1 OBEREL BV, mHICEELR
&\,

[3a]

M1 X1 o&5iz 2 >0 R EH(dissimilar material)D, @72> 5722 2OV TLU T ORVIZE 2
REVY, T IZT, #(rod)d T fli(cross-section area)i A;, Ay, Y 7 {F¥(young modulus)ix
E\, E;, #RI#5R{%4(linear expansion coefficient)lia, ap B L U S(length)® 4y, L & T 5,

A2 Ea, AI’EI? &1 4., B, a’zi”
> 0 @
e S : y A /
B A C Bl/
L 4 1 & ] L h | b |
Bl ®2

(1) H@DFAH(right edge) (B &) (Z/A7F F(rightward)~D T E(load)P HMEMH L7=#D B SDZE(L
(displacement)Z 3K 8> 72 S0,

(2) AT DIREE k5 (increase in temperature) 34 U7FFD B mOEMZ RO X\,

(3) E2 DX 5 IZ8rod)D, @1 EEEEM](between fixed wall)iZ T X 72 < Ao TWAIREET, AT
DIRE EFE U-RoED, @F 2Ol [ (axial direction)?D s 7 (degree of stress)o,
o &, RC (BO, QOEAH) OEMERDLRI,

fi 2 3VRTE SO b T A #iEY)(pin-connected structure) D75 _E s (upper right point){Z{if & P
2 T R(downward)iZ{Efl(act)T 5 & &, LATORMWZEZ 2 &V, 272 L, #8#f (member)
DY v JR¥ L Wi 2 IRE— A 2 F(moment of inertia of area)lx, THhEFN E, [ TT~TRE—
(equal)& L, % iZ5#ME(elastic) T 5,

(1) TRTOEMIZ VTSR (axial force diagram)% < L7 &V, B2 (answer)lL [0 3 7%
#&(answer sheet)lZ 5 LELY (copy), 5l3(tension)% IE(plus), /E#E(compression)% (minus)& L
T&HH Ol S (axial force) & BARE L 722 &V,

(2) AN (initially)d 5 B FF 535844 E & (elastic buckling) 3 A B D P Ofli(value)Z R 72 S0y,

P
e X
"
I>o .J., F——0
/ / /
(X3



[3b/8]

[3b] MUTFOEMICZE LA SN,

il 1 ROBIZFAT X 912, —iwEE(fix end)DHEE D B B i(free end)iZ(a)$A 1B 7 (vertical force)P 3
& UY(b)7KF 1 (horizontal force)Q MB{EAT % & & @ B Biim D K FZ fii(displacement)dy, FhEZE
Loy DRESEZEZNENRDBR IV, 28, BMIIEF DOKEIDHH % E(positive direction)
&3 %, 7272 L, #li/)(axial force)H AT F1(shear force)iZ & 5 & F(deflection)lTERTE 5 B
DT D, Fio, HEIFX AW (uniform cross section) Tl i MIM(flexural stiffness)id EI &
ER-T

(a) (b)
P
o
‘ = b =% 5

¢ |

I Oy
R R

-+ L L

2 ROBIZRT L 91T, Miff(both ends)?s B 1 ZRF(pin support) 417 S FEH(S-shaped) D E D
FMNZ(QFRERE P B L U(b)ET— 2~ Mmoment)M BEATA L ZDE VTR AICBWT
WEIZER 7 57K ¥R Fi(reaction force)Ry 38 L RER /1 Ry D K Z E 2 FENFNRRD R E W,
2B, ROBEFYORHNOFmMEIEL TS, 7EL, BAPCETANANIZ L2EHIZIERTE
2bDET D, Fiz, TORET—RLEE TELVEBITREEZF LT3,

(a) (b)
A A
A A» RH A» RH
I 1Rv l Ry
| i
M \ ‘
yE
v A A
+ L L L —



B8 4 [4a-8]

4 BRI 525 41%, LLTD[4a), [4b], [4c]izFNZh | OBERKEZH, T XTI
ELZ2EWN,

[4a] ® 1(Fig ND LIz, BOPAKFEALETARICERESNZEE m OWEORE) (free

5}

12

vibration of spring-mass system)% & % 5, /SR E K (spring constant)lL k & L, —ImBAEESH
TWBEHDETEHNEXBERROKRIETHS L &I, WKL EMEIZx 75 1T8A Lz(x is the

amount that the spring stretches relative to its relaxed position.),
NABPERIZEZ D hEeBmMEEZEL LTEZLRZI,
Obtain the force exerted upon the spring. Take right to be positive.
ZOMEORMEEZE XL EN,

Obtain the period of vibration.

X 2(Fig. 2)?D X 542, ¥ 6 272K £ T/ SR E K (spring constant)k /33 |2 fk(mass)M D 2
DHE A, B(object Aand B)&ZfE L7z, N"ABEHRRORBICH D L &iT, 2 >0MmEE AR &
TNEI x4, x5 721 ED> L7 (x4 and xp are the displacements applied to the two objects relative to the
relaxed position of the spring.),

fE13

fii4

f#5

NEXDOBUzEMELEL LTEZLRIVY,

Obtain the amount that the spring stretches. Take right to be positive.

Wik A, WiEB OEBFEREZZhThRDRIW,

Describe equation of motion with respect to the objects A and B, respectively.

MEBMHOMEAZRDE, DiEATEREIL, AMPBE 2 OBREFAUTHoT-, 2D
LEMIEmOFEENEZ IV, '

Consider the harmonic motion of object A relative to object B. The period of vibration was equal to
that of Question 2. Answer the relationship between M and m.

[ 1./Fig. 1

X4 Xp
mikA —— k wmigB —
M M

LA /

X 2,/Fig. 2



[4b-8]

[4b] & % i Bh(ground motion)D AN B[S A~ |k /l(acceleration response spectrum)?3[E 1(Fig.
DOXEITHAHEEROMNIEZIRE, 12751, EHINEE (acceleration of gravity)? g &
15,

il Z DOHREOFKIEL 2 ZE X2 S0,
Answer the peak ground acceleration of this ground motion.

2 FAHAHEEICRVGE, MEEEEARS MOEBED L2500 BA L LLIZEXR
AN

Explain how large the acceleration response spectrum is when the period gets longer.

2(Fig. 2)(a)~(c)? & 5 (ZE E(mass)m DK, BIfE(stiffness constant)k D T X5 3 &
DIRENFRIC, B 1 DL ) RIEEISE RS hLE S OMBEBB A SNESEITO>NTEROMW
ICEZREV, B, TAENOIRENFRE OB H(period)ix 7y, Th, T OWTRMNBIIXIET DD L L,
P |3 AR 9 2 (Ignore the effects of damping.),

3 X 2(a)~(c)DiREVF OEH FREE 0% m, kZROTEREARDREV,
Obtain the angular frequency @ with respect to Fig. 2 (a)-(c), respectively.

ffl4 [ 2@)~(C)DIRBRICERTIEENORE EEZENRERRD LI,
Obtain the inertia force with respect to Fig. 2 (a)-(c), respectively.

s 2(a)~(c)DIRENFRIZAE L DM EMORKEZ ZNENRDR IV,

_ Obtain the maximum relative displacement with respect to Fig. 2 (a)-(c), respectively.

fil6 ZDOHMBEBIOENIGEART MOBHEHE 2RIV,
Draw the displacement response spectrum.

7 ZHhOOBREASEZT, IERENEART ML S, LBISEANRT bV S, OBRRLE %
TRELN,

Answer the relationship between the acceleration response spectrum S, and the displacement response
spectrum Sy

hniEfE
Acceleration
125¢ (©)
10g (a) (b) m
B k k k k
; Period
T] T} r] ///’ ///—
1./ Fig. | 2,/Fig. 2



[4c 8]

[4C] LITORRMIC B ABEEHIIHECTELLEN,

Answer the following questions either in English or in Japanese.
UTOXEDTHREBICADEL 2 HBLsEE RS,

(1) SO L T, HPOERITHEBENRAE CIER 0 2SI (a) & PRE
nD, BRI HEKPE 25D 5 (b) EHIRE I8 - TOHMBED HRERICKE
ahd,

(2) HEROFMEIL(c) LIRS HEH OBV ERORTEDI TV S, ZOKE
TOBERTIIHBEN L RBAET L, B BADOKFERITBO TR, ERhmEoRk4EH
fath S h 2 @R O %R HEIL(d) EMEIND,

(3) HEDFHOZRLX—E L/ =Fa—FMOMIZIL, logwE=15M+11.8 225 BUER 5
Do ZOMBRKED, MB10KRELSRD EZIAF—IH (e) fFLied,
VI Fa—FOIFIERERD I D, WITHARKEXRMBROAICH LA B bDIT
(f) v =Fa— LTINS,

(4) EEOEE~OBAZBST-DIZ, BEBICB-THEShD 22 ) — MEEDIT
(2) EMEIN G, BROEE, MARKEDETIZL2THRWET BN, &
FUIZX OVREFROLNTELZWAML LR T2HEIT (h) LN S,

(5) NTARTART » FO X ITHFICE O THERICKILIEB A ER 2 IRIT ()
EFREND, KIUBKIZCL 24 KERZD Y b, MmBOKAELBFRRFIHEEZHENRTS
HD%E () it & FE5,

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

(1) The area where rock was ruptured by an earthquake is called as the (a) .
Seismic waves consist of the (b) , which travels in the Earth interior and the surface

wave, which travels along the Earth surface.

(2) The Earth’s surface is covered by a dozen of (c) , consisting of rocks.
Many earthquakes occur in their boundaries. In the western pacific coast of Japan, a mega-earthquake is
expected in the deep sea region named (d)

(3) There is a relationship such as log;o £ = 1.5M + 11.8 between the magnitude M and the seismic energy
E. From this relationship the seismic energy becomes about (e) times more if M increses].0.
There are several definitions of earthquake magnitudes. Among them, the (f) magnitude
is used for mega-earthquakes because no saturation occurs in this magnitude.

(4) A concrete structure built along coastlines to resist tsunami run-up to the ground is called a
(2) i
In the occasion of a typhoon attack, rise of sea-water due to low-pressure and strong-wind is called

(h)

(5) A singular area where volcanic activity is very high compared with the surrounding region is called a
(i) . Hawaii islands and Iceland are typical examples of this.
Among various volcanic hazards, a phenomenon in which high-temperature gas and ashes flow down a
mountain slope is called a (j) flow.




Bk 5 [5a8]
FERE 5 2 BRI AHE1E, LATD[5a], [Sh]DmFICfRE L&\,

[5a]
M1 ROZIAF—IZETAHEIRIZONT, FNFN 150 FRETE L LIV,

(1) BE D /34 A< A= /L ¥ — (biomass energy) MA DM & BRBEIZ SV TR~ Z by,

(2) BREOEFH )2 RV X — @& EFR|AEH (innovative technology for high-level use of energy) (22
WTIRRZ2 &,

12 AS#A (heat transfer) (ZPIT AL TFORBVNIE Z 2 &V,

(1) EWE(=H (steady thermal conduction) TlX, 7— VU =D #:Al (Fourier’s law) 732 < DA LT
T5, LATORSH#MVWT, x 5M 1 k7T (one-dimensional, x-direction) (23317 57—V =Dk
Rl (Fourier’s law) & L7z &V,

Q: BLfZFFRIY V OfEFARE (amount of heat transferred per unit time) (W], A: BMZEEE (thermal
conductivity) [W-m™" - K], 7: & (temperature) [K], x: BEBf (distance) [m], 4: FEf (Area) [m’]

(2) ZAJFIREE (heat source temperature)?’ 350K IZR7ZILTWAEWETIA o (warmenidH 5, &
I 2.0mm D7 =)V MEH (felt) (BVEEE 0.050[W-m™ - K'] ) TB%, Elzoitiz, #A o
DR E &% 50X100mm & L TE~DEFFHY ) OERELZRDLR I, IELIA aDEL
ERTE 5D LT 5, '

10



[6b-8]

[Ob] WEERMOMEREFIR LR AP (aero train) ZBRE LIV, UTFOXELHEA, BMICE
RIREWY,

WBREITID > THREE (rail) HDET 5, TOLICEFORRIZIIEEREESREI LTS, %
DOE#REIZIE, ER (diameter) : D [m], & X (height) : H [m]D M (cylinder)?s L o429 L E D f+F
TENTEY, EEEEE (rotation speed) : » [rpm] CEEEE (turntable) & & b IZ[E#ERT 5 Z L BT
&5, ZORE RN OHMICERIZ, 2 ) EEOETHE & IXEAISEE (wind speed) : U [m/s)
DHFRMBKNTND &T 5,

AfFEDRE Y ORDFHENEZET MICERICTT,
MEE Y OEROFEE L, EEsHmEFR CmE & tm

EN&HDHDT, A (peripheral speeds) : ¥y & V5 IZX 5] ?ﬁﬁl' P,
1%, DAY OIE Si(peripheral pressure) : Py & Py & — N
LTERIT 5, —

MfEc 4 U A E 1% (pressure difference) : AP 12X, —»
AEOERLEILAZETME LTH DN (drive = "
force) : F MAEL D, ZEXKDHE (air density) : p [kg/m’) -

L%, AEOBRNFIEEEDNEHEN L LTV S, v -
o V, 1P
MfEDE Y OE7 L

M1 N&nz U o DEAVWTEREREEREV,

M2 EAZAP 2522 eF&ES,

M3 #EHFERXTEERIV,

M4 LUEDBRIZOWT, UTIZEXREW,
() FiIZxtT 5w, D, H UDFHIZHONWTIRARZE N,
(2) EDFER, FERELSTHITE, EOVIHIBEHIRE THITHERIERZE N,

M5 —flL LT, n=600rpm, D=2m, H=2m, U=4m/s DBEEO FOKRZ X EZHE L&V, =771,
ZERDOEEIL 1.2kg/m’ LT 5,

e WY EEMREAZ 0.1 L LEEHE, WS LOEROBEMAENT Z LN TEINRDRE VN,

11



R5%E 6 [6a-8]

filRE 6 Z3&RT 251, LATD[6a], [6b] MG ITHEE L2\,

[a]

fil 1

f 2

fE 3

HEKIRIRCICRET D IROXEL A, M1 ~M3ICEX LRIV,

K& RIRBERORE & L CHEBRIERB(L (global warming) 7233 b, £ DO XHIH L TEBRAY
RERBITONTVEN, REOEELLTAZ L, UTOL ) 2B@E2YoTW3, =
ORBEICE L TRIICER LEDIX, 75 v AOEE Fourier ThHY, 1827 FIZREICH
T AHIRE ER LR RROBEERSETWE Z L6, IREZR (greenhouse effect) & i
% L7z, 1860 4EE, A ¥V ZAOFFHE Tyndall 1%, —E{LRFE, KEKDEHMHREL (absorption
coefficient) ZHE L, KUHIZRKTD _BLIRFEDWPIZL A LD THS EWVIRBRE
BRLTWVD, ZEERRBIC L DHIKERCEBOEREZ R -DIZRA Y =—TFT Y OILFEE
Arrhenius T&H Y, 1896 FICREMROEEMNEEZITV, —BLIRFBOBREN 2 FIchk?d
LHIBRORER S~6'CLATDEFR LA, THEFRECTRLTIELERD LOTH
72, HERIRBREICEET 2R ERERIT 100 ELLELRNCHMD Z N TE S,

Tyndall IZ%& & X OBMEERIZOWTHEL, 284 FO Tyndall 25 (Tyndall effect) |2
DWTHRALERZEE TH D, ZEXPICHFET IKREICWELF 2 L1 L 0 A HEL
(scatter) T 50, WENREWRIZEHEL NPTV LWV IFEMRH B,
ZITESWTHEET (sunset) D3RVWERZ 150 FRETHALARZEV,

Arthenius I%, {ELZERUEHEE ES (rate constant, reaction rate constant) : k [s71] &LiEE: T [K]
DEAFRIZOWTHIZE L, LA T @ Arrhenius DA L7z,

E
k = Aexp(——
p( RT)

TIZT, A [s)) IZ#EERF (frequency factor) , R [Pa m3 K- mol'l] &K EEH (gas
constant) TH b, E ZTEMERD, T, TOBKRIZOWT, 150 FEE TRIGEE DR
BRI L BIR D TR L 22 S\,

AR (visible light) , #RIMR (infrared) , A%k, “BMLIRE, V7 AOHEEE,
BEZ R OB L HERBR L OBRIZ OV T 200 FRETHHA LI W,

12



[6b 8]

[6b]

1

i 2

fif] 3

il 4

fi1 5

6

(1
2

EAh
[kPa)

AR R A DR (phase diagram)iZ BV TRED 103
FHm (@D, @, @) BRTEEERFNTL N !
SHEXREN, -, BE @, 6) 2z :
&Y, X

: KIS :
@) ® =REK

KEUET TK 250 g [ZRFERVED L P= VIO EEE A (freezing point)3-0.28 °C Tdh o 7=, ML
P RFII(T g TholeMEXIREW, 72 LE/)VEEE AR T 1.85 [K-kg/mol], REDSH F &
1260 L4 5,

CuSO,4 1%, 60°C T 100g DAKDHIZ 40 g £ THITH. 60°C T 100 g DKIZ CuSO,:5H,0 %
70> LT CuSO; DEaFNYA ik (saturated solution)Z M4 2 7= I M2 CuSO,-5H,0 D E i
(T g MBE Z 72 S\, 7272 L CuSOy D%y F fik(molecular weight)i 160, H,0 D4y FHikix 18 £ L,
CuSO,* 5H,0 XKD P T CuSO4 & SH,0 IZFTERITh IS T 5,

RO 15.0 g & 120 g OKICERICIBVERR L7-%, 20°C £ THREIT S & (T g DR 7EEAMF
HEDINEZ RSV, EL, KZEBLRZWHDL L, 20°C TDK 100 g iZxtd 55 78
DTEAFEE (solubility)iX 5.04 g &£ 75,

AT FE DFRBE(combustion)iZ & W AR LEL T D X 5 7284k % 5525 (thermochemical equation)
TRINDG,

H, (K) + (1120, (K) H,0 (&) + 286kJ

H, (R) + (12)0, (K) H0 (R) + 242KkJ

INLDOBEFEFBREL D LICKOERRIIETIBYLFFRRALE AR SV,

W#Z(internal diameter): L [m] T—#:72 &N 2 % E (density):p [kg/m3], 55 (viscosity):n
[Pa - slDiEf(fluid) 2 FiiE (flow speed): U [m/s] TN 2 BE, HMEAOHENOMES 7T L
A 7 v Z#(Reynolds number)| Reli Re= ULp/nTEZREND, LUTORNZEZ A E W,

LA v XN R ST (dimensionless quantity) TéHh 5D Z & ZR LR &L,

miE%E L5 L AEAOTRINILR R (laminar flow) s> 5 EL#E (turbulent flow)~ & Z{t4 5, R
CHEOFTERIZBNTZOE(LBRRETIEOFEIIKE m~F ¥ (rhexane) TIL Y
LOBKREVA, BB LEBIRLARZIWV EELERIZBITS pr~FH v OE KD 1/3,
HEIL 23 THDB LT B,

13



fEiRE 7 [7a/ 8]
FHEE 7 2B 5841, UUITFo[Ta], [ThlcEnEn UKOBE BEL AV, mHICAELAS,

[7a] CE(C programming language) TR LI T AT SLA~TOATSLEIZONT, LLTFOM 1~
[l 5 IZ& 2728V, 128, &7 T LOTHOEFIT 0l T AP O @EETRT 1D DITHESTH
Do

M1 FaJSLAIZONT, ()~@DRIZE RSV,
(1) printData( W& 5| E(parameter) |\ e E S 7= BLF (array) data O n {BOEFE (element) DEZ A~—A

TR > TRICIE R TRRT A8 (function) T 5, (7)), (1) %1872 Kexpression) TH®/p X
b,

(2) swap( IR 512D EF| data DIRF(subscript)D’ a DEFRL b DEZRDEEZ ANEZ LB THS,
(7)), (=) 2@ )22 N THD L&,

(3) 154TBIZ W CRRBBL 7=k DD () Z @ YN /2 5B THE DXL,
n it 14 17 B 0EF) data D () [MAAShB,

(@) DTl 5 hADRITHERERLRSIV,

M2 FadSLBIZoNT, (1), @DMWIZEZRE,

(1) B3ZK mindex( )DOEREZFRBAL 78SV,
(2) ZOTar T LAOEITHERELRLREIVY,

93 FAYTSLCIZONT, (1), QDORVCE 2 72 &V, BI¥ printData( ), swap( )IZFASSLAT,
mindex( W27 RISLBTERINL LD ERMUTHD LT3,

(1) (e)A3ZE(empty)DEED DT YT LD EITHERERLRZIV,

(2) (e) ?5§| swap (i, mindex(i, n-i, data), data); |U) CEDIDTOSIFLADETRHERER LS
W,

(RRRIZIR A~ — v ~6E< )

14



[7a~-8]

M4 FRITZLDIZOWT, 1)~@)DVIZE X 72 &y, B printDatal ), swap I3 AT S LATE
BEINELOLRAULTHDET S,

1@IZRT I, BEHEHN OEHIX, /—K(mode)$hs N D5ER24 K(complete binary tree) L5t
ST HIENTED, ZDEE, & /—RFOBFMIIZE1OIZR T BENHS,

(1) 18 47 B ®ELF data iZ2VT, ThEFR2H9ARTERLARIWV, &/ —FiZiix i+ 585 OEHRO(E
LA,

B1(bizBWT, HOBEMBFOMELL L (alil=a[2%i+1] A ali]=a[2%i+2]) LV HHIKIZ T3 L5
(CEEHIDEREANE L TR L7220 KEt—T (heap) MR, B2i2k—7 (LD BAKEYFIEA
& 1(a)DEF|DEBREMIGDTTET, B2@)EFE—712T 5121, RO LIZHE(ead)>HiR(roon)iZ
M- TIRIZRFE2E—TITL TV,

@ Bl2@izB\\ T, 1, 5, 9(al1], a3], al4)) OB TEL—F12T2, BBFLU EITRBLS, Hichs
1EFORINIITHD 92 ANEZ9, 5, 1475,

@ BE2@icB\\T, a[2], alsIoBFEL—T 125, TNENOMEIL T, 2 THY, BERFLULROT
TELAR,

® B2bizBVT, 3, 9, 7(al0], all], al2]) DE-FEE—TIZT 5, BHFLUEIRZLES, BThHD
JEFDREVNEIITHD I EZANEZ, 9, 3, 7T 5,

@ BT a1l ANEZ=DT, B2z T alll, a3], alddic oW THEe—F LT 3L ENH B,
BThHo3LFOREINNIITHS 52 ANEZ, 5,3, 1475,

® 2fFEor—{eRssTLE2d)EA23,

(2) Ol 7 AIET data Ze—F12T 237 0SS L THD, (B) Z@EEa b REN,
(8) ZDOT s T LD ETHRERERLIREV,

int a[6];
lat01]ar11]at2]a(3)]at4)fats)]

Cal0])
h)  GlD
@D GQUD @D

(a) BEHN L2535 RD R G

@ Bi(parent) '
CalzintD>  Calzxisz]D Fehild)

(b) BLHZE5R M OB BALR S

E1 Z229KOBH|I-LHRE H2 -7 O

M5 FRTSLEIZONWT, (1), QDRIVVZE X7 &y, BIEK printData( ), swap( )IZTFATSLAT,
heap( N7 OV S LD TERENTZ LD LR L ThHBHLET S,
(1) 20Tl 7 LhOETERERLRZE,

Q) ZoFasIhIe—7Y— Mheap sor) #1757 7 Z A THY, T Z TIEER(recursion) EFOH
LZFIALTRELTWD, b—7Y— MIFRFEUH LZEDTIC for L2 EDOBHEDO#RY
LI TEETDIZILENAETHS, BRFVHLZFIALZEEL, BBELXICL A EE
WZ2WT, FFEAT Y OBANGHEBL TGR~X,

15



[7a~8]

7055 LA ' | 7045540
1 #include <stdio.h> i 1 #include <stdio.h>
2 void printData(int data[], int n){ § 2 void printData(int data[], int n);
8 int i: | 3 void swap(int a, int b, int data(]);
4 f i=0; i< i d ; , . . .
Dr(f ¥ i+t) | 4 int heap(int t0, int data[], int n){
5 printf (" %3d”, ) | 5  int t:
6 } putchar (" \n") ; . 6 if (t0 >= n) return -1;
7 | 7 if (heap(2%t0+1, data, n) > heap (2%t0+2, data, n))
8 void swap(int a, int b, int data[]){ | 8 t = 2%t0+1;

9 intt=| (V) | 9 else

10 datalal = data[b]: | 10 t = 2%t0+2;
n [ ]=t |11 if (t<n && datalt]>data[10])
o - Fo12 swap(t, t0, data);
_ s L
13 int main(void) { i 14 }
14 int datall = {6,9,3,1,8,5,2}: 15 return data[t0];

156 int n = (sizeof data)/(sizeof data[0]); | ;¢ }

16  printData(data, n);
| 17 swap(0, 1, data); 17 int main(void) {

18 printData(data, n): 18 int data(] = {1,9,3,2,10,8,7,4,5,6} :

19 return 0: 19 int n = (sizeof data)/(sizeof datal[0]);

20 ) 20  heap(0, data, n);
| 21  printData(data, n);
Jn4gs.LB % 22  return 0;
1 Ainclude <stdio.h> ; 23 )

2 int mindex (int k, int n, int datal[]){
3 int i, min = 0;
for(i=1; i<n; i++)
if (data[i+k] < data[min+k]) min = i;

 JogSLE
4 |

]

6 return min+k;
T

8

1 #include <stdio. h>
void printData(int data[], int n);
void swap(int a, int b, int data[]):

) int heap(int t0, int data[], int n);

int main(void) {
9 int data[] = {6,9,3,1,8,5,2):
10 int n = (sizeof data)/(sizeof data[0]);
11 printf("%d\n”, mindex(0, n, data)};
12 return 0;

int 1.
for(i=0; i<n-1; i++){
heap (0, data, n-i);

2
3
4
§ void sort(int datal], int n){
6
vt
8
9 printData(data, n);

13 } 10 swap (0, n-1-i, data);
11}
Fngs.uc 12 }

1 #include <stdio.h> i 13 int main (void) {

2 void printData(int data[l, int n); | 14 int data[] = {1,9,3,2,10,8,7,4,5,6};
3 void swap(int a, int b, int data[]): 16 int n = (sizeof data)/(sizeof data[0]);
4 int mindex(int k, int n, int data[]); 16 ot (data, n):

5 void sort(int data[], int n){ 17 printData(data, n);

6 int i; 18  return 0;

7 for(i=0; i<n-1; i++) { 19}

8 [ (e) ]

9 printData(data, n);

10 )
11}

12 int main(void) {

13 int datal] = {6,9,3,1,8,5,2}:

14 int n = (sizeof data)/(sizeof data[0]):
15 sort(data, n);

16  return 0;

16



(7b8]

[7b] LUToM1~M3ico0T, IME2MENBEAD L, MEB1rETHELARS L,
o, BYOBRLEBLARSV, XL, E 2 ORBEIEBL THEVETA, HEOH
HizonWdiz, LERSCLTUTOEZRAWRE,

log,3~1.58 , log, 5232, log,13%3.70

M1 A&ZAlk R1IERTF—KR—F (Keyboard layout) ®OF /L7 7Ry hF%—26 {H (4
BPXLFOR) ZE> THEELTVI A SAILITEI EERLETALZ 7Ry FE—§,
EBRICASABFTSETA 7 7Ry bH—RRAEDZLBH D, MBI EFILTIR
EMES, ASADBRLET L7 7y h¥—% [AFH)] (nput), EBIHT =T L7 7
Ry bF—% 5] (output) &+ 2@EK(channe)ZE 2 5 L &, LUTFTD1), iz x
f;é"\o

(1) iZMF2RLL, ZATI AR, ZORKOEERAR C(channel
capacity) Z A7 [bit]l TZE X2 & W,

(2) HMRBRILEF—L, ZOHBY OF—2E8HBTHY LS5tk 5, =L
P, L, MIZOWTIIERY OF— L ERETITO, HlziE, AZ$T>72b0 T
HEBRIZIZADS BTN TEY (A=A, F7-1ES), PE{T-o=>L 0 THLE
BRIZIZ P O BT T3 (PwP, £7-130) Thd. —OBOBEREER
C(channel capacity) # B [bit] TEZ R &V,

exe 1 [ 2] ra] ra s e 2] re ] rorief e 12 s Joe)

Al d2 15 13 15 I8 Lv L8 1% Lo LoulsnJe-]Bs
Tab [QIWIE|RITIYIULI JOIP |a-]f e
D|F |G

K1 *—#E#& (Layout of a keyboard)

2 #EEHNHER(robability) 1/2 THET A a4 v 2B NWT, RAHS T CRIT-EHE X
ETHLE, = bhot'—(entropy) HX) Z B{I[bit] TE X e &\, MERLIE, ROBR
HXEHNTH LV,

o] [=4]

Zr"= 4 an“=—r
1—r' (1-r)?

n=0 n=0

fi13 fF#IR (information source) S = {a,b,c,d}izxtL T, LLTFD(1), QDHEEEE » H oW
RFfF = (instantaneous code) B L 9 2 0ENCHOWT, FRFRE LS,

(1) 1,22 203 xH4sE
2 (2,223 27xHs

1%



[ 8

[E1R8 8 %2 BN L5813, LT D(8al, [8blIzZ N Eh 1 D AR Rk E BV, 5 ICARE Lz &,

[8a.” 8]

[8a]l &3 IEcikEmmA H5B O 2EENHREZAVT, 4 EEONS 1~4 FHEL T
5, HHM 1 BEHETIDICLERBLOMEE, S8&H 15470 DOFRE, BEOE
BEERR1DEBY THD, FEOEFERKRICT ST, 8E 1422 ERAETo
EETNEI VD, £, ZOLXOFMDEEHIIV B, |
EROBBEIZOWT, UTOR 1~ 5ic&zx2&Wn,

#1
B 1 UG 2 853 US4 TERE S
=k 20 &/ & 15 f&E/4& 10 f&/& 10 {&/& 600 {&
#Héh B 10 f8/& 40 @/ & 10 {&/& 30 f@/& 1000 f&
i 3000 M/ 5000 M/& 2000 M/& | 4000 MH/& =

1 W& 1~4 o&EEHEZThThX, x,, X,
Afk(formulation) L7 XV,

2 M1 TER L LB ERE(inear programming problem)® X xtffE (dual problem)
RO X,

13 [ 2 TR HE A AR &, T OB ZE L D) (optimal solution) Z K i 7z XUy,

M4 M3ofERNE, M1 ORMEOREE(ptimal value) iV < ST/ B R i X,

5 1 ORMBEOBEARIZETIY, EEES A, B 2T _THEVED, 72, W34 fE
D3 b 2 MEE T EMETVERMILRKRICRSD 2 L RbhroTNE, ZoZ b, M4
OFEREZRNT, M 1 ORERR(FoME L PoMREFFhEhEE T EETRIT L )
RO,

X LL, ZORMELRPAEREE LTE

18



[8b 8]

[8b] LIToM1, M2ic&xizEn,

i1 RER2M@LBERIBOASTEA LFEKIBEEAKRIBOA-T-BB 1S5, LUFD (1)
~ (2) OEMIZBExRIW,

(1) ZhZThofh)o | B OMEMOMLAZLE, 2@L LR THBHEE (probability) %
R,

(2) ELLK{EonfYAacd 1EIRD, 1, 2, 3, 40BNHELHA ML, 5, 6 DENHE
SRBMO 1 HOREMOMHT, ZZTI1EORITEZIToMBR, BRYHLEDIZFRKRTH
o, TDEE, WBMOREKEIMY H LcRERDR IV,

2 AMTI1 BIZHEAETHBBEEOME (number of traffic accidents) %, #E{EA|ZRAT 10 B
(B 1~B10) IZ2WTHRELZA, LUITORDL H o1,

* ATFO BORHIEEML
A A1 H2 H 3 A 4 BS H 6 A7 A8 H9 H 10
4% 8 5 12 10 6 4 9 2 10 4

ZDEE, UTD (1) ~ (3) OBRMIZEZ RV,
(1) X;ZBi TBELEZEEHOBRESHEELTS, X; (i=1,--,10) [ZFH (average) a, 7

B (variance) vOD[E—DHEEHHITHE 5 TEEEEL (random variable) THD L &, alviFh
ETNHELREV,

(2) alZ7TZHE LW BN TWAET S, vEHEELR SV,

(3) X; (i=1,-,10) IXE—®FRT Y 534 (Poisson distribution) |25 T2, a=7¢ LT,

AT BO) BICRBHEHNBE BELRVESRE, BARMEOE (the base of natural
logarithms) eZ FIVVTER LR SV,
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