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FEREMIEFEHRE F 10 (Question T1)

B T1-1 (X LA F O T3HE 1 110> Td 2N e i L 7t SUEHTA (Parse Tree)
TH D, ZIUTESHNTU FORMICE X & (7272 L K TI-1 O<E>, N, <D>
1%, FNE<Expression>, <Number>, <Digit>{Z%find5,)

<Digit> — 0112]3[41516]718]9

<Number> — <Digit>

<Number> — <Number> <Digit>

<Expression> — <Number>

<Expression> — (<Expression>)

<Expression> — <Expression> + <Expression> | <Expression> — <Expression> |

<Expression> * <Expression> | <Expression>/ <Expression>

30k 1]
/ <i§> \ E
</E> * / | \

( //fE> )
\
<N> <E> | <E>
/ [ \
<D> <N> <N>
| I
<N> <D>
2
| | |
2 <D>
| 4
1
T1-1

(1) ZOFIARITHIET 2D Nz ftib 8 &,
(2) T3CE 1) IZEASWT, ROKX 1) 76 3) Zffr LIBSURr R 2417,

1) 53%21 2) 123 (4%7) 3)  1x2%(4-3)
() I3E1) 2T
1-2+3
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Question T1

Figure T1-1 is a parse tree constructed using grammarl. Answer the following
questions based on grammarl and Figure T1-1. (Here <E>, <N> and <D> denote
<Expression>, <Number> and <Digit> respectively in Figure T1-1.)

<Digit> — 01]11213141516]|7/8]9

<Number> — <Digit>

<Number> — <Number> <Digit>

<Expression> — <Number>

<Expression> — (<Expression>)

<Expression> — <Expression> + <Expression> | <Expression> — <Expression> |

<Expression> * <Expression> | <Expression>/ <Expression>

grammarl

ST T~
T T T~
(

<E> )
| ™~
<N> <E> <E>
/ [ \
<N>
<D> <N>
| o N /\ i
<N> <D>
2
| | |
2 <D>
4
|
1
Figure T1-1

(1) Find an expression that matches the parse tree in Figure T1-1.
(2) Find parse trees for the following expressions 1) - 3) according to the grammarl.
1) 53*%21 2) 123—(4*7) 3) 1*¥2*(4-3)
(3) Consider the following expression
1-2+3.
A problem occurs if you parse it according to grammarl1. Point out the problem

illustrating parse trees from grammarl1.
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PIRIBEERT FE 2/ (Question T2)

AlTmATn AT, BENERTHL L2175 T 5, xiFnlT 1 FNOEK~Y
cMVET D, blEmATLHIOERR 7 vVvET 5, Dbk

Ax=b (T2-1)
Ex &L T 28 - RFBATHD, ST, m=n>, ANEHIZ5(T2-1)
DB — IR FFEROMNRRE D, LoL, m>n DEAIEL, —RICENAKRE L2
W, BRI,

4
1 2 [%}: 3| ORISR E S0,
1 2

Z 2T, RS LT(T2- DD & AU DZED 2 Ffn

f(x) = (4Ax —b)" (4x —b) (T2-2)
EiMET D x 2RO D GERS D, 1272 L, DT IXTH] (B DWW ERZ hv) D
DEREITH] (X7 bV) ZEWRT S, ZOHECEL TUTORMICEZ X,

Coh(x) ]
i oh(x) .|
1) ~7 Fix=| ! [I0L5x OEEAx) Oy DX 3] 0 | rEgans,
. ox | oh(x)
! ox,
¢
2T, nfT1ADOEKSRY Fve=| P | ExDOWNFE x B L Ox ¢ DS,
cn
T T
Frbh 260 L 0O bk
15). 15).
T
a, a;
@) mfFaBIOFFHA=| ¢ | 77U a=| i | (=Lom) BT, @
T X
a a

R I,

(3) (T2-2)X D f(x) & iH/MbET D I2iE, I™ _y R IEL v, = 2T,

Ox
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(4) 4=

TX) _onx b AlbrfnERTRE,

15).

4
b=|3| OHEEIZ(T2-2) XA F/MET 2% x Offi % (3) DfE R A F]

—_ e N
[\

ML TRD X,

5G) (T2-2) D f(x) ZH/AMET 2 FFEF, (T2-1D) 0N — KGRI m E# O

6) G)DOFERAEHNTA=

—RAEFFIH > TWD, 22T, mHO—RXIHUEDOEALH1T %2 LT
TR RODD ZEHEZXD, ZDT0, mATmINORHAITHIE %2 VT,
E(Ax—b) D 2 Tl g(x) = (E(Ax - b)) E(Ax —b) Zx/Mb$ 5 I LUfE x % 3K

BB LITF D, TRERDBED agai") 0 BT IE LU, %:o

W aiv'a R I et

ExEL AL ELbERAWERTERYE, 2720, EDGN)KDIEADEIITICK
g5 —RAOELERT,

1
2| b=

3 0 0
E=|0 2 0| OBE0TLlf#
1 0 0 1

—_— = N
N W N

x ZEHEE L, £, ZORREWG) OREROERIIOV T L.
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Question T2

Let Abe an m x n matrix. All of its components are constant. x 1s an nx1 vector.
b isan mx1 vector of constant components. Then, the following equation:

Ax=b (T2-1)
1s a system of linear equations, and x 1isits solution. If m=n and A4 1is not
singular, we can solve a system of linear equations (T2-1). If, however, m >n,
then we cannot solve it in general. For instance, the following system of
linear equations does not have a solution.

One way to cope with this case is calculating an approximated x that
minimizes the following formula: (T2-2)

f(x) = (4x —b)" (4x —b) (T2-2)
where D" denotes the transpose matrix (or the transpose vector) of D.
Answer the following questions about this way of calculating x.

X
(1) Suppose A(x) be a function of a vector: x=| : |. Then the derivative of

X

n

[ oh(x) |
ox,

Oh(x) is given by| :
ox oh(x)
ox

n

h(x) with respect to x: . The inner product

C
1
between ¢=| : | and x is given ¢’x or x'c. Derive their derivatives:

c

n

T T
o(e x) and o(x c).
ox ox
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(4) When 4=|1 2| b=

T
al

(2) Suppose 4 be an mxn matrix defined as A=| : where
a/nT
i (4
a =| : (i=1,.,m). Derive (—X)
ox
ai,n
o) L _
(3) By solving o =0 you can minimize f(x) of (T2-2). Express
X
?=O using x, 4 and b.
X

2 1
, derive x using the result of (3).

N W B

1 1

(5) In the method stated above to minimize f(x) of (T2-2), each equation of

(T2-1) is treated equally. Now we give the distinct weight to each equation
and derive another type of approximated solution. For this, we use an
m xm diagonal matrix E and derive an approximated solution x by
minimizing g(x)=(E(Ax-b))" E(Ax-b). Then the solution are driven

0g(x) 0g(x)
X

from a differential equation: =0. Express =0 using x,

A,Eand b, where (i,i) component of £ means the weight of i-th

equation of 4.

(6) Calculate the approximated solution x for the case where

2 1 4 3 0 0
A=|1 2| b=|3 E=|0 2 0| ,using the result of (5).
1 1 2 0 0 1

Then discuss the difference between this result and the result of (4).
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FPREHEFEHRSE £ 3[ (Question T3)

(1) FHEICIE, AMBEE FM XX H 5. AM & FM 2] & & b
TAHEETHDHN, FULENIZOWVWTH > TWA I LA, &F 200
SFRRE T R K

) 7V EBOERKNEZET. I6I1IZ, LUFTOXRTRIND FHE
WAER x() D7 — V) =B EZRD, MEEzNRE L. Z0O5EAE
Wb .

1 (|t|£l

x(t) =

— N

0 Qf|>5)

(3) H2ERKED x()BAK T3-1 THhEZLhA TS L&, UTOREGF%E
R L. 2L uFEAARAT v TEEET 5.
(@) x(Du(1)
(b)  x(O){u(z-1) - u(z-2)}

xt) A
3
2
1

3 -2 -1 0 1 2 3
4 T3-1
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Question T3

(1) We have AM system and FM system for sound broadcasting. What do
AM and FM stand for? Explain whatever you know about these terms in
about 100 words.

(2) Describe the definition of the Fourier transform. In addition, find and

illustrate the Fourier transform of the following rectangular pulse x(z).

Lo(z] <2)

0 (t] >—=

x(t) =

=N =

(3) Illustrate the following signals when a continuous signal x(¢) is given as

shown in Figure T3-1 where u(¢) is a unit step function.
(a)  x()u(z)
(b)  x(){u(z-1) —u(z-2)}

xt) A
3
2
1

3 -2 -1 0 1 2 3

Figure T3-1
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FIRIEMHIEERE £40 (Question T4)

DCE—=F D20 MWOBLEZV | wmMICHNDERZI & L&, TD
FrtEiIk o L 5 72Utk b,

V=Ri+ko (T4-1)

ZITC. ol FE—X OFEEAEE, RITE—X ONEEGL, k3R E D ER

ART, Flo. TOEBRIICE > TE—FIZHBETDH M7 ol RATES 5,

t=ki (T4-2)

1

ZIT, KIFE—FD MU ERERT, ZOLE, LLFORWIZE R X,

(1) E—F N —EHE THEZL TWAHGE, T — & BRI 13E — & [R5 4 5 A
(L] U 7RG BRI T CREPEAR S - ) DHMD> TND EEZ B
Lo ZOEE, MV LEERAHRE 0 OBREHE 2, K(T4-1), (T4-2) &
DML, BIEV & EHRAHE o OBMRAEZE T,

(2) E—H DOEERN—E TR, I - Pl Z 9 L5 RGEITIE, BlESHEIC)
D BT — x/hJ &0 [aldis A s B %mbt@%ﬁ%mbé*k
b, ZorE, BIEV LREEAEE 0 OEREETHSY TR E T,
itq*TWLOT% A 0NERIE LTARBEDN S | EBIEV =V, Z BRI 2
o & &, REAEE o ORFRIZCOBEZ 77 71T, 727210, §rikbrEC
B DEERSUICOWTUIER T2 LD LT 5,

(3) E— XA EEDHIEEZ 0, & LT, BHERAEE0 LV 75 A kI

FRIEIEY ~OHET (— KAy 72479, ZOLE, 207 41— Ry Y
;ﬁ@%{ﬁj\ﬁﬁzfﬁk N %@%ﬁi‘ffﬁ*@j@éfz@@%ﬁ:%%ﬁo

@) E—ZoHEAREOREOTONWeND Eot a2 2082 K,

(5) DC E—ZFMDOT / Faxz—2 Il LTED LI BREFEL HO0, o
T U F 2 —F DRG] 2 —o%F, 100 FFRRE THBHE X,
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Question T4

Let V' and i denote the voltage drop across a DC motor and the current through the

motor, respectively. The voltage V' is given by the following equation:
V=Ri+k,o (T4-1)
where @ denotes angular velocity of motor, R denotes internal resistance of motor,

and k, denotes counter-electromotive force coefficient. The motor torque 7

produced by the current i is given by the following equation:
T=ki (T4-2)

Answer the following questions.

(1) When it is rotating with a constant speed, the motor is considered to receive only a
viscous friction proportional to the angular velocity @ (with a frictional
coefficient ). Derive the relationship between V' and @, considering the
equations (T4-1), (T4-2) and the relationship between the torque 7 and the

angular velocity .

(2) When the rotation speed is not constant with acceleration or deceleration, the motor
receives inertial torque proportional to the angular acceleration of motor with the
inertia moment J loaded on the rotation axis. Derive a differential equation of
relationship between 7 and @ . Furthermore, draw a simple profile of the
motor’s angular velocity @, where the voltage V' =V, is provided to the motor
instantaneously from a stationary initial condition with =0 at ¢=0. Note that

the friction at stationary point can be ignored.

(3) Consider velocity feedback to the voltage V' with a gain k and the desired
angular velocity o, , starting from the initial angular velocity @ . Derive a

differential equation of the feedback system, and also derive the conditions to be
stable.

(4) Answer two major types of sensors to obtain the angular velocity of motor.
(5) What is the advantage of a DC motor compared to the other actuators? Give an

example of the other types of actuators, and explain the advantages totally with

about 50 words.



FREYIFRT

%5 (Question T5)

Lo 2Dy E R RIm]OBATIC dA[m? | OB %2 FF O E I[7 » (A
TIVT v em?) |OKERDH L, 0L AOESEHX Fim]l Ty, L
ZADOHPHY 7 OYEIXDIm]ITH 5, 4%OFHETIL, KRV XX R
IZHERTHm/hEane 35, Bl EEA LT, bOIXNREH HAED S EH

LG G DRNTOHMORE S 2HHHOTET,

2 Rt D M AT 2

HLDTHD, BALIAT T OT o ThHD, BRHRTESHMOZERAIT4n (AT
T U B,

(1) HEISREGEDOZ DL

(2)

(3)

(4)

(5)

(6)

VADZEMMA[IAT T OT ]
TN 52

HIEM L XSRS 5
Hrx X —[U v bM<
57

ZOFEDOE dBlm? ]OERIZW 527272 L., Lo X L EG I O R

Z Flml& 5%,

HIRDBDOMHL S, ThbbEGEm~ORE [Vy Mm’] 1T 50 ?

ZDVEIEN L R F i
LT, Sohe 2T anal7
7 UIONE E CRER LT &
%o ZOLAEBORKE ST
BIZ72 502

mLWMIETORORE [V
> Mm® I B 52
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Question T5

A light source, of which the radiance is I [watt/ (steradian * m*) ] and of which the size
is d A[m”], exists at distance R [m] from a lens on its optical axis. The focal length of
the lens is F and the radius of its effective area is D[m]. In the remainder of this
question, we assume that the size of the light source and the size of the lens are much
smaller compared with the distance R. Here, the spatial angle is defined as the size of an
apparent area of an object, an extension of the arc length in two dimensions to one in
three dimensions. The unit of the spatial angle is steradian. For example, the spatial
angle of the entire direction of a spherical surface with respect to the center is

47 [steradian].

@) How wide is the spatial angle
of the lens [steradian], dA
observed from the light dB D

source position? O @

) How much energy [watt] does

the light source illuminate

over the lens surface?

3) How wide is the image of the light source dB [m? ] on the image plane? Here, the

distance between the image plane and the lens is F.

O] How bright is the light source on the image plane? Namely, what is the

irradiance [watt/m?* ] on the image plane illuminated from the light source?

(5) Let us suppose that the light

source 1s rotated by the angle

o [radian] with respect to the
optical axis. How wide is the >
image of the light source [m?*]

on the image plane?

6) How much is the irradiance of

the image of the light source [watt/m? ] at the new position?

T-12



X - ABiE#HE F£ 1/ (Question L1)

SN, B EWVWS T BEEENL XY AT I v 7 AR Y B EME
ICELZECT, HGEREESL, T XTASOERICI > TiTbLbs DT I
EiE®) (voluntary movement) | & MEIEI 5, HREENT, MOBESIC X
S THEKHAINME L., #EESZEMIE T, FREEOBHE LD,
borEExTE2>E LT, BnEBHIZTELIAZ TEFRAILL A9
ELTWVWDLIDIZES XolcTERWALZ TFTFERA] 205, AMMN
MEEEB 21T L&, TOBHETPLHRICTETLTEAELAELD, 20
HIREBICBITA2HEAZIZSOWNWT, UFTOBWIZE 2 X,

(1) HEEBOMAZZTNIZLTELLZON, A D=2 %Eil]

L7z &V,
(2) FAET T &S] & THRES)] LITHETEDIN, WHEDOE

VNI AT v,
(3) GREBICBITDIFHEEBEOBKRICON T LRIV,
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X - ABiE#HE £ 2/ (Question L2)

FORIIE, HHMRRBICONTHERZBDTH DL, ZHICDNT
(D@ 2 &, (L : Jean-Noél Jeanneney, Google and the Myth of
Universal Knowledge: A View from Europe, translated by Teresa L. Fagan,
the University of Chicago Press, Chicago and London, 2007.)

At the beginning of this book I spoke of the hope that the Web, on a
global level, might reduce inequalities of knowledge. Disorganized
information, however, if it dominates, will actually increase those
inequalities. Like the language of Aesop, like all the media, the Internet is
highly ambivalent, and notably in this respect.

A brief return to Gutenberg’s invention is enlightening. The printing
press has not only been a powerful disseminator of knowledge; it also gave
rise to the table of contents and the index, major improvements on earlier
books.

We must now confront a challenge of another dimension._At the

heart of this crushing mass of data we must determine the lovalties, the

claims, and the standards to be followed as we select; for we no longer want

to leave selection to chance. Accessibility to everything without Ariadne’s

thread to guide our curiosity may cause us to lose our way. The fantasy of

exhaustiveness dissipates in the need for choices. In the future, in the age of
mass information, selection will be crucial to every dominant and

productive culture.

(1) THRREZBRLZ IV,
(2) Va7 RBIZCELS T, WOFEEADHLR LT AREELLLED L
A INLDIT T, ZOBEBICOWWTH L2 I,
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X1t - ABElE#HE £ 3M (Question L3)

WX, AT T v 2D FFH Bernard Stiegler ® T ¥ A ik %K T
@/l)/&tl“‘ QEDVCE‘?)é O)jCE‘%L’ L%" TR DX &
AN

7»77Nykii$’iéﬁﬁ %A?? LU 19 tHkdBLsk,
PEFE G & & b IT, FRIB R AF O 72 72 Bl S —fi%o
T%ﬁbw%%f@HEﬁjjmﬁr&mﬁ%%bi? LA - R
DT a TR @&mkbf®5§%vﬂ—ki\7w77AyF
ERILS, MEOEFZEEMEN X ZD H 21T *%ﬁézk?E%:
RELEBZET LI EEZARBICLET, L2L, ZZTCTHERDIX, F
%@ﬁ%%%ﬁk@@ﬁ%&%%@%ﬁ@#%%@fiﬁ<\ﬂﬁﬂ
ENELPTHLEFORE TS, FRELLEOFRRA—FT AT
DE., HOHWVITRAFESLHELR BT D 0B T,

SR ZOBREFMHEFRHRAICHEST L TCVET, RixbRIC
A7 EHBLTCEHEL»T, TNRICE-oTROFOTFr /T [IE-
ENL ] MIRPERGN T —TICEE SN TWVWET, 77— 7 OEBIIRE
Xk TETEEZZTLZ2bOD, FIZEOREKELRL, £DOEIZE
FLOFOHRNDOEREOEICT e Z7HICHELTHWET, bLEOD
EhaAivuaRa—7TRAUE, ROFOEAICT a7zt L
TR IR BE L TCRENLTWATLEDS, LML, B
I VATHOFZHSERE X, ROFOBEZE NTWD LW E]
BTV T LX), ZOREDRRENT LA (T4 7)) THD
RO, BZOLLLEWTWDAESWZCZEZDORFIZEANGETHELTWDIDRE LRSS
ZLTLYEY, ROFOBELEZEBMOWTWAIHILZ2EE > Tlidn<, B
RMEFTROFHERZBHNTWVWDIOREEERICHEEL TS Z ETL X
V. ENZE, EDLZA, XFILELDLOTHASI ET IR TG
DTHDHoE, LWEPFES TE-EY] MWLV bR TT, Z
NIX77 b OAREZFHDLHICHEOBBICEEICT Z7EA LTSI L

AitaNEDLDRVWOLERLTLTT, V7 - XV F— L1 o&HFEEEH T
LEEDOKEN I LR OB TITR, koFARK, 7 - XL —
NANZBHNTWDZEICHDEVWRD (HEx, R bH>EL R
STHZEINTWAELTHLTT) OTT,

19 AL LIEEIX., o TIE-CX) OT 7 ) ua vy —0%BIcky,
EYOXALEHER L TV ED T o RERBEOREEZHIT
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HZENPHRD LRV FELLE, bHAABICHKA ., fBHEe & Ol
EFERBITHEMEARGFELELED, 201X TIE-E | B0 &
TIEHYVERFATLE, SRETOAEROEO Y /T IE, (F
W) U FERTICREE N BES L, amRUZOXF T AT LR
MANCFIEO TTE-ESY ) MkAasRAESEET, 29 LTENLET L
Ty RNy hEWILTFIWCED TE-EN] 2, 19 iz 7 e 7 m
[IE-ESN. | BZMb v EF, FTEERN, ZLTLa— R, 25T 20
AT ®E, T4, T L ERFEE £,

(FFlE) 20 AL DB EICIE, TYUX LR TE-EN | WRAE N
LETH, ZRIEEETa o Pa—FTHDY, 21 HEPEOBETIE.
BT A AAT, TR, FEHEFEST VAN EREGREDOH LW
LEBOBEHENH ET,

i E, Kk, BEOBEGREZ O > TERNEFEMIC TR o BB
| EMEELDOICHEREREL 0T, #ile TREoEm) 2o
<7,

H B  Bernard Stiegler Philosopher par accident, éd: Galilée,
2005
NS = AT 4 7= [BRNLOHES]  KRER
HEO R E & 2 T —HER LT,

FH 55 g wn
[IE-7E . (ortho-theésis) ] :

(77 7 Xy MIAKKRZ2EWR TCOE-ENH (orthothetique)
HEE b ORMOREBEITOBRSE T, RIZZofHiEs XY 7%
® orthotes & thésis PHELRIXL Y £ A TLTZ, orthotes & (X
EfE S EW L, théesis EIXENL E WO ERTT A, AR IE-E &
FESERIT (T 77Xy FPOBETTN) BEZEMICELT DD
DTT, TOEWRT, TAIXEN, FFICiEBEmoMENE 2R3 5,
ZNUHEETEBOEROEBZEARARBICLELO TTHN, ZOME
PEIZB G CEMZBEZEB X T, 77 Fr B E—m_ov0 FTHS
FEZHROLIET TRFEOES ORI FHY G2 &N TE, K
PR THEEaafil 2 2 ERAEICR 27O T, (W)
— s AT 4 Z L= [lER» 5 0EZE])

[l B HE (exstase) | :
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(L= B AREMICHEBOGTEETHY, BReborMEEZ T2 T
HZANM ST OEMEBRENLZLORERE, D0 -5 HE~DEER
EMED L EFEMEMHTTCDIDOTT, Tk, bR EICKED
REBLDOTHY KKk EZHDH FLTAELRARKEMNICRKRKETHY
AREHLOZRI LN —LERFLOT X TENT TRELERAERT D L
ADHD, SHIWZEFARELORBRICHAN D EZAD LD EERY L
X9 (D FELFHOIARVNZERHBDOD TCLIELIESY TTH, RADR)
B2Vl sy b TEHYVETFA) ELTWVDHIEEZERLTWD
DTT ) (N F— e 2747 L—v [HANLOEFE]

B
(D) 777Xy PEIXFICLDHEBEORETT,] tWHmEES
ITRRE Tl E &L,

(2) B2 ({A photographie/¥: photography). & ¥k ({A téleégraphe/Jx
telegraph) . % & # ({A phonographe/# phonograph) . W ({A
cinématographe/¥ cinematograph), & WolzmA Il ELT-, Hifr
D L5 ({4 graphe/# graph) ICIER T2 &, 1 9L ZEOT 1
TATATIZEDL ) RMEZEEL TWDLERAT 4 7L — LT
BEXZTCWVWLONLENLOGHARNLMEESZREZ 1 0~1 54TRET
A

(3) 2 ORI FITRG LT X7 TIE-EN ] BRE & 13D,
AT 47 L=V DEmPDER LT, 7Y AEANO TR E O S A )
kD AHD TR & TR oZERICO W TwmE L (2 0178
£,
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X1 - ABIE#HE F£ 47 (Question L4)

UTOXEZFGEAT, MWIZE RSV,

From the perspective of commercial designers, the iPod is a runaway
success. For example, in February 2007, Apple’s latest product, iPod
shuffle, was awarded “Best Consumer Product” by the UK Design Week
Awards. Explaining the rationale of the award, one of the judges (Sebastian
Conran) said, “The quality of Apple’s products, packaging and enticing
presentation really sets the benchmark and creates a compelling ‘itchy
wallet’ syndrome that makes them so successful.” In other words, the judges
gave the award to the iPod , because Apple sold a lot of units.

This criteria of success, I claim, is profoundly at odds with the
community-oriented design criteria of discourse architecture that I advocate.
If we consider the iPod according to the design criteria of discourse
architecture, the Apple iPod is not a design success but rather a design
disaster! Huge numbers of people are now traversing public space with their
ears plugged. The possibility of engaging in conversation with someone
wearing an iPod is almost nil. The foundational, informal, public
institutions of civil society — for example, cafés — have been ravaged by this
design. Cafés are arguably one of the birthplaces of the public sphere
(Habermas). But, today, they are populated by clients who have their ears
plugged and their eyes fixed to their laptops. The iPod is isolating and
separating people who are physically together in public space. If we
evaluate the iPod according to the number and quality of conversations it
facilitates between people, it is clear that it is a horrendous design, not a

good design.

Warren Sack, “Technologies of Community, Conversation by Design: How

should networked public spaces be designed ?,” 2007.
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X1t - ABElE#HE £ 50 (Question L5)
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X - ABiEHE £ 6/ (Question L6)
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BESITIERE £ 1/ (Question A1)
B f(t) T 7T ABHITRDOIES F(s) ICE->TEREESND.

F(s)=L{f()}= r F(t)e ™ dt

ZIT L{NIT TSI AEWE R RS Th D, £i0, B e 1%, BRI DEE
#7.

UITORWICEZ L.

(1) Lia}, L{t}, L{ce®} %8EHE L. Z2C o p lFEKRET 5.

2
(2) B s o-wpowoEmE L0 LD 0575 a gk k.

(3) AT FRREXOWNE T 77 ABH L L{X(t)), L{Y(1) ZRD L.

dx (1) _

—1 —2t
e +e " =-3X(
7 (®)

2T X0)=0 Th5.

2
a0 oy =2
di di
dY(0)

ZIZT Y0)=1, —2=1 Ths.
dt

(4) L{X(@0)Y, LY(t)y 207 7T AEH LT X(0), Y1) ZRD L.
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Question Al
The Laplace transform of a function f{(¥) is defined as the integral F(s) as follows,

F(s)=L{f()}= r F(t)edt .

L{ } denotes the symbol for the Laplace transformation.

The constant e is the base of the natural logarithm.

Answer the following questions regarding the Laplace transformation.

(1) Derive L{a}, L{t} and L{ ae” }, where a and f are both constants.

ZAU) and d°f (1)
dt

(2) Obtain the Laplace transform of %
t

, which are the primary and

secondary derivatives of f{¢), respectively.

(3) Obtain L{X(¢)} and L{Y(?)} by deriving the Laplace transform of both sides of the

following differential equations.

dx(t) _

el +e? -3X(),
7 (?)

where X(0) = 0.

2
dY(t)+3dZ§t)+2Y(t)=2,

dr’

a(0) _

where Y(0) = 1 and 1.

(4) Obtain X(¢) and Y(¢) using the inverse Laplace transform of L{X(¢)} and L{Y(¢)}.
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BEPHERE F£ 2/ (Question A2)

WD L DIR2NT—LE"FEZD. —HBHESE, MGFNREE D,

o HMHEEITIOEMTOEEID D, FHOBTIX TR TEARDI LD LTS, 0235
IZRTH L.

o MREFITIZDEEIRDARNL D72V LD TYTH, ZDODIZHZHE D AT
DO (BHTOEFENT N THRR D) 1N SHEFRITRT. I Bsioxt
L CHEE I IblowDE EhitD# A K %2 5. Z Z ThlowkhitDEFRITIKDIED T
H5b.

o blowklE, T LMBEDEE DORT, FUHIZFELEFE R HDHD.

o hit&lE, ZTOEELMBEDHELE DRIT, HIXEI DRI LEFRHDHH .
7= & 20X, 24851745272 Hblow/ 1D (4), hit2322(2,5) THDH. bHAA, IE
ZeOUNTIZUVMT 7220,

INE ANDHEE, aCa—dBRERELRDL OB TT v 77 MLz,

FTDOTAT T NEBRTHEANRED 2 — V(TR HDHWIFBEHEEZLTHL LW

L, 7727 NI TR)EBZTHIW) DR EEZ, TNOOMEL BASHE

THRIRRE., Flo, ZOMBEOREZEOL-OIL, EOXH>BT7ral) XA

MWEZOLNDD, HEERREL. $—FR—KAJ], 7TFANRRTETT LT 2

T LDOETHNIKA2-1DE ) TH 5.

Think a 4-digit number; (ET&YKL)
each digit must be different.
| will make a guess and you answer |My answer (4): 5640
the number of blows and hits. No. of blows ? >0
No. of hits ? >2

My answer (1) : 2654
No. of blows ? >1 My answer (5) : 2486
No. of hits ? >2 No. of blows ? >2
No. of hits ? >2

My answer (2) : 6251

No. of blows ? >0 My answer (6) : 2468
No. of hits ? >2 No. of blows ? >4
No. of hits ? >0
My answer (3) : 9524 Solution !
No. of blows ? >0 Continue (yes/no) ? no

No. of hits ? >2
(BLIZE L)
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Question A2

Consider the following two-person game where one person plays as a defender and the other
as a challenger.

e The defender prepares a 4-digit decimal number. Each digit must be different. The
most significant digit may be zero.

e The challenger attempts to guess the number in as few rounds as possible. In each
round, the challenger shows the defender a 4-digit number (of which each digit is
different).

e In response to the number presented, the defender reports the number of blows and
that of hits, where blow and hit are defined as follows.

o Ablow occurs when a digit matches at the same decimal place.
o Ahit occurs when a digit matches at different decimal places.
For instance, for 2485 and 7452, there occur one blow (4) and two hits (2, 5). Of
course the defender must not tell a lie.
Let us consider writing a program where a computer and a human play this game as a
challenger and as a defender, respectively. Design the structure of basic modules (either
procedures, functions, objects, classes, or a mixture of those) for this program and concisely
describe it in a natural language. Also sketch how we can optimize the challenging algorithm.
Figure A2-1 shows an example of execution of the program in question where a computer
challenges with a number and a human answers the number of blows and that of hits in

response to it.

Think a 4-digit number; (continued from the bottom—left)
each digit must be different.
| will make a guess and you answer | My answer (4): 5640
the number of blows and hits. No. of blows ? >0

No. of hits ? >2

My answer (1) : 2654
No. of blows ? >1 My answer (5) : 2486
No. of hits ? >2 No. of blows ? >2
No. of hits ? >2

My answer (2) : 6251

No. of blows ? >0 My answer (6) : 2468
No. of hits ? >2 No. of blows ? >4
No. of hits ? >0
My answer (3) : 9524 Solution !
No. of blows ? >0 Continue (yes/no) ? no

No. of hits ? >2

(to be continued to the top-right)

Figure A2-1
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|

Mty N7 —F%T7 7 F BT DHT KLy T HRUTOWNTL T ORWIZE 2

L.

(1) VLORFEMERM LI, AT v 7 AET Ry vy ZER—=2T Ry
T DA =R LT HAE L.

(2) a7 IrhvrH— (PC) DIEEDEFIZEI>TT RLAEFKET S PCHH
KT Ry 7%, E0X D REEICAR L.

(3) TRy I HFROBESOBENS, 7r 77 20EZISTIL, Tay
T LDEITHREDM D FL— RF 7o\ Tt kL.



Question A3

Answer the following questions regarding addressing mechanisms in instruction set
architectures.
(1) Explain the mechanisms of indexed-addressing and base-addressing that use register
modifications.
(2) Show example cases where PC indexed-addressing, which expresses a memory
address by the difference from the value of PC (program counter) register, is effective.
(3) Discuss trade-offs between the simplicity of programs and the performance of
programs in execution from the standpoint of richness in addressing mechanisms in

instruction set architectures.
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Z Ly ROFBHNIZOWTLLFTOWCE 2 L.

(1)

(2)

LLUF OFER) % RIS K.

(a) 7 v FavyZ

b) S=2—T TR

(c) B FRRZ v h=v

(d) U YV —R BT

BIA4-11TR STz B transferiX, 52 HIL722DD A X 7 stackl & stack2

IZxF L, stacklHREFEZEY H L Tstack2iIZ ANDEERZ HRY & L T3k

L7ebDThHD. HEDOAL Yy NP2 OREEAEMSFREEN H 5512132

OB IZHRE L2 WIGE R H 5.

(a) BREE L 22505 Ofil 2217 L.

(b) Z OB ZE BB ITHES D7D DEIER%E 2 ORE.

(c) Il CHRITTEERZD YL, ELONRWFIMEEED D ETIHEMTHD
NEERE L.

void transfer (Stack stackl, Stack stack?2)
{
if (stackl == stack2) return;
stack1. mutex_lock () ;
ltem item = stackl.pop();
if (item 1= null)
{
stack2. mutex_lock () ;
stack2. push (item) ;
stack2. mutex_unlock ()

}

stackl. mutex_unlock ()

Ad-1



Question A4

Answer the following questions regarding thread synchronizations.

(1) Concisely explain the following terminologies.
(a) Deadlock
(b) Mutex
(c) Priority Ceiling Protocol
(d) Resource Ordering

(2) Function transfer shown in Figure A4-1 is implemented to pop an item from the stack1
and then to push it to the stack2, for a given pair of stacks, stackl and stack2. When
this function gets called from multiple threads concurrently, it may not operate as
intended.
(a) Give an example scenario where this function may not operate as intended.
(b) Provide two kinds of solutions to make this function operate as intended.
(c) Among the two solutions given in the previous question, discuss which solution

would perform better in terms of higher concurrency of the operation.

void transfer (Stack stackl, Stack stack?2)
{
if (stackl == stack2) return;
stackl. mutex_lock () ;
ltem item = stackl.pop();
if (item !=null)
{
stack2. mutex_lock () ;
stack2. push (item) ;
stack2. mutex_unlock ()

J

stackl. mutex_unlock ()

Figure A4-1
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MESERE F£5R (Question Ab)

AU E =y MIBITDEk2 728 EEIIZE L TR T ORIWIZE X K.

(1) UFo7Fa hazonTEZicsimis L.
(a) TCP/IP
(b) BGP
(c) ICMP
(d) SMTP
(e) HTTP

(2) DATFTOBERERFEMIZHOWTRERIZFHAE L.
(a) CIDR
(b) 7 %> k (Subnet) « A—/X—>+% > I (Supernet)
(c)AS
(d)DNS

(3) XAS-1IzRT L9z, 26DKRA N (Client: & A h4iZclient. dome. net,
Server : I8 A b4 iXserver. doms. net) 23/ —% (Router) #JTLTHRvy hU—
7 RICHEHE S TS, WE, Client?>bServerZHITPY 7 =X M &%k 556
EZD. ClientiIfcf)ServerDHR A MG LI LR WEIRET H & &, KA
NG DRI DAEE VHITP Y 7 =X D37 R h3ServeriZB|F T 5 £ TO
WA CE DTSR Y. KRR, v—%, Xy NU—=7 D7 FL A
R EFMRENTE b DER, V=T 4 T T =T NRARPT — T VT EATIR
HEIZd D7 EABZRMUEZRZ L CHORDRWBGE LTz Z IR T 5 2 L.

IP Address:10.2.0.1 Hostname:server.doms.net

MAC Address:00:00:ba:ad:f0:0d IP Address:10.2.0.2
MAC Address:00:00:de:ad:be:ef

\

o LAN LAN
lient 10.1.0.0/16 iﬁﬁﬂ 10.2.0.0/16
Hostname:client.domec.net / O Network
IP Address:10.1.0.2 IP Address:10.1.0.1 B Network Interface
MAC Address:00:00:ca:fe:ba:be MAC Address:00:00:ab:ad:ba:be

[ ] Host or Router

A5-1
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Question A5

Answer the following questions regarding the communication technologies in the Internet.
(1) Briefly explain the following protocols.
(a) TCP/IP
(b) BGP
(c) ICMP
(d) SMTP
(e) HTTP
(2) Concisely describe the following technologies.
(a) CIDR
(b) Subnet/Supernet
(c) AS
(d) DNS
(3) Figure A5-1 shows two hosts (Client: hostname is client.domec.net, Server: hostname is
server.doms.net) communicating over a router (Router) across two local area networks.
Suppose Client sends HTTP request to Server. Provided Client knows only the hostname
of Server, describe the process beginning from the hostname resolution to the HTTP

request packet arrival at the Server in as much detail as possible. Use addresses of hosts,

router, and networks as shown in Figure A6-1. Although you can make reasonable
assumptions such as routing tables and ARP tables are up to date etc, explicitly put down

the assumptions made.

IP Address:10.2.0.1 Hostname:server.doms.net
MAC Address:00:00:ba:ad:f0:0d IP Address:10.2.0.2
\ MAC Address:00:00:de:ad:be:ef

LAN LAN

Client 10.1.0.0/16 10.2.0.0/16
Hostname:client.domc.net ! (D Network
IP Address:10.1.0.2 IP Address:10.1.0.1 B Network Interface
MAC Address:00:00:ca:fe:ba:be | | MAC Address:00:00:ab:ad:ba:be
[ ] Hostor Router

Figure A5-1
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mEREIE B D LA R ORWICE 2 K.

(1) Flip-Flop &1EED X 9 eRIE I L.

(2) NAND #*— R E 721X NOR #'— k& FV 7= Flip-Flop [l &, = D EAEE %
.

(3) FAHICE 2 EESHMAARERLRKNR AT N—FT =7 THS, DRAM
(Dynamic Random Access Memory), SRAM (Static Random Access Memory)
Flash Memory (22T, ZFDEWRDLMND X ) IZHHE L.



Question A6

Answer the following questions regarding logic circuits.
(1) Explain the Flip-Flop logic circuit.
(2) Draw a figure of the Flip-Flop logic circuit with NAND gates or NOR gates, and give
its true-false table.
(3) DRAM (Dynamic Random Access Memory), SRAM (Static Random Access Memory)
and Flash Memory are representative memory hardware mechanisms that allow users to
update the memory content. Explain these three mechanisms elaborating the differences

among them.
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AT ORIVIZEE % L.

(1)

(2)

2215 — & OB, FIH, ofr, FHEVWI —HEOEEE2BIR)>ar Ba—
B UAT N BER S AT & (GIS) LIRS, HEEHR S AT A& =22
M7 — & I REE 22 LU OMECFIEIZOWT, RIS L.

(a) ZEFEIA) B CAH B

(b) Xy 7 7 U 7N X B2/t

(c) 2=l T —# Iz 7“6}%@7 v

ZEMRFER L 2V a—4% (MBFHRS AT L) TR D 72O O RBLE & 24[#

T—R2ETIIVEMES, EBRT—FZET VLT, LTFOMWZEZ L.

(a) EMT —HXET NV TIX, 7V x7 FEZORMPREICER LT, &
T4, MT—F, MT X ETHIERHDH. ZRHITOWTHIE
IZHA L, EnEho BARE e E 2 2807 X

) REWREB T —HETNE LT, TFAFX—T =X XTI X —T—HRNH
L. ENENDT — ZHEERHEIZ DWW TR~ L.

() ZEMT — X BT NIIBIT D bR a U —DOESIZ DWW TRFTRIZIR R XK.

(d) ZEf] 7 — & & 22 A r— v« i B D BFRIT DWW TR IR~ X



Question A7

Answer the following questions.

(1) A computer system designed for capturing, utilizing, analyzing, and displaying spatial
data is called geographic information system (GIS). Concisely explain the following
terms concerning the characteristics and techniques of spatial data analysis with
geographic information systems.

(a) Spatial autocorrelation
(b) Spatial analysis with buffering
(c) Attribute data in spatial data

(2) Answer the following questions about map projections and spatial coordinate systems.

(a) In spatial data models, objects are often classified into point data, line data, and area
data in terms of their geometric properties. Explain these three types of data concisely,
and give a real-world example of each.

(b) Explain the two major spatial data models, raster data and vector data, by focusing
on their data structures and characteristics.

(c) Briefly discuss the concept of topology in spatial data models.

(d) Briefly discuss the relationship between spatial data and spatial scale/resolution.
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Entrance Examination for Masters Program
in Interdisciplinary Information Sciences Course,

Graduate School of Interdisciplinary Information Studies,

The University of Tokyo.
Academic Year 2008
(13:00-15:00, August 22, 2007)

Directions: Do not open this booklet before the examination begins.

10.
11.

Read the following instructions carefully.

This booklet is for the examinees in Interdisciplinary Information Sciences
Course, Graduate School of Interdisciplinary Information Studies.

This booklet includes 36 pages. Report missing, misplaced, and imperfect
pages to the instructor.

This booklet includes a set of five questions (Question T1T5), a set of
six questions (Question L1+ L6) and a set of seven questions (Question Al
—~ A7). Select any three questions from Question T1~T5, or two
questions from Question TI~TS5 and one question from others. Then,
answer only three questions you chose.

Each question is described both in Japanese and in English except for
Question L1+~L6 (Japanese only) . Use the Japanese version primarily; the
English version is provided for the reference purpose only.

There are three answer sheets and a scratch paper. Use one answer sheet
per question. A scratch paper is provided for calculation. Only the
answer sheets will be marked.

Write a question number and your examinee’s number in the designated
boxes located at the top of each answer sheet. The answer missing a
question number and/or an examinee’s number will not be considered
valid.

Use only black pencils (or black mechanical pencils).

Answer the questions in Japanese as a general rule, although you are also
allowed to answer in English.

Do not leave the room until the examination is finished.

Do not take away this booklet, the answer sheets, and the scratch paper.
Write your examinee’s number and your name in the designated boxes
below.

Examinee’s Number

Name
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