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WEDFHERY B 1M (Question A1)
LUFORMWIE X &Ko

(1) ROWBREZRD X,
z—sin"tz

(2) 31:13(1] 5z3

T+ o

22 (@>0)

(b) lim (

z—rco

(2) HESBZE X & Y DRBSAHIC DOV TER By o HEHTH B,

a(z+y*) 0<z<L0<y<])

fX,Y(m:y) = { 0 (%;)/Hﬁ)

(a) a%ﬁ%&bﬁc
(b) X OEAHTARIRL Fx(z) ZRD X,
(e) P(X >Y)%ZRD X,



Question Al

Answer the following questions.

(1) Find the limits of (a) and (b).

1

. z—sinT'z
(a) lim ————

. T+ a\* ‘
(b) zggrgo( - ) (a>0)

(2) Suppose the joint distribution of the random variables X and Y. « is a constant.

alz+y%) (0<z<1L0<y<1)

fX,Y(‘Ea;U) = { 0 {otherwise)

(a) Find the value of a.
(b) Find the marginal distribution function Fx(z) of X.
(c) Find P(X > Y).
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BESIFIEES B2 (Question A2)

WR—5 > FEC#E (Reverse Polish notation) Zi&. ROFD L S i, BEFAEHEE
FORICELL BBRLETH S, UTCCTRIEHEDOEDIC, 2HEEEF+, - » / &
AL C ) DHEEZ, BHERTFO+ - 2EVbNET 3, iz, 7NVIYALES
CBIE. BREED. BLUlo—Fh, 70—F¥—+rEZAVTERWLDET B,

BEOE (FPERE) WR—5 2 PRt (BB
(1+3)*x(5-2)/686 13+52-=6/
5+4x3+(7-1)/686 543*%x+71-6/+

(1) BHEOTETERENTVAEREASILT, #R—F Y FiGZIKERLTHA
THETNI)ALEZE. CTT, BEANTE L EG, BEPEETFE—
Dr—7 e LTERDOHENZERELTRY. iz, RETHNE, EEF
OEEIRRL] ZESEL. b= VB —BRETE [REv 7] ZR0VE, kE.
ATENBZERRIFE IRV D LT 3,

(2) WR—F ¥ FEEETRBENTVRHREZAA L THEEHEST 2703V XL
Z2E BB, ANTNBEEUCRRDIERWED LT B,

(3) TRZw L, TFa—], TEEV AR 20 F—aEGEIC DWW TR &,



Question A2

Reverse Polish notation is a postfix notation that puts an operator after the operands,
as in the following example. In the following, for simplicity, only binary operators +,
-, *, /, and parentheses ( ) are considered, and unary operators + and - are not used.
When writing algorithms, you may use natural languages, pseudocode or flowcharts.

Ordinary notation (infix notation) | Reverse Polish notation (postfix notation)
(1+3)*x(56-2)/6 183+52-%6/
S5+4*x3+(7-1)/6 543*«+71-6/+

(1) By entering a mathematical formula described in ordinary notation, write an
algorithm that converts it into Reverse Polish notation and outputs it. Here,
when entering mathematical formulas, it can be assumed that numbers and
operators are taken out as one token. If necessary, define “operator precedence”
and use “stack” to temporarily store tokens. Incidentally, there is no error in
the input mathematical formula.

(2) Write an algorithm to calculate the value by entering a mathematical formula
described in Reverse Polish notation. Incidentally, there is no error in the input
mathematical formula.

(3) Describe the data structures called “stack”, “queue”, and “linked list”.



REDTERE £ 3M (Question AB).

(1) EX DN IZDDHENFF strl & str2 (null XFTRIFT 3) BB e
9% CRA% int comp(char #strl, char *str2) ZEB¥ X, HEERICK-
T-1,0, B5VWRE 1 Z2ETLETB, frk Zi&, comp("apple”", "banana")
id-17%, comp("orange", "grape") i& 172, F LT comp("kiwi", "kiwi") i&
0EEFTEDLT B, |

(2) MFDCTBYS M DO THWCELE (L RERTHBEDLTS):

int D(int n) {
if (m==0 ||l n==1) {
return 1;
} else {
return (n - 1) * (D(n-1) + D(n-2));
}
}

(a) D(3) DEF(EATY,
(b) TOMMEBRTOHLERAVFICE SR X,

(3) PVT 7R b {a,b} LTI FOIREBTE (CFQ) 2223 @ .

S—+85|SA|b
A—>a

bbab IZA T DX S ICEHTEADTIOEICELTNS ¢
S = 88 — SAS — SSAS — bbab

bbbaga LT DXEICBELTWB T &%, FEEOEE BV -EHE TR,



Question A3

(1) Write down the C function int comp(char *stri, char *str2) that lexico-
graphically compares two null-terminated alphabet strings strl and str2, and
returns the result either as -1, 0, or 1. For example, comp("apple", "banana")
returns -1, comp("orange", "grape") returns 1, and comp("kiwi", "kiwi")
returns 0. |

(2) Consider the following C code and answer the following questions (Assume that
n is non-negative): .

int D(int n) {
if (m==70 (| n==1) {
return 1;
} else {
return (n - 1) * (D(n-1) + D(n-2));

¥

(a) Write the return value of D(3).

(b) Define this function without using recursive calls.

(3) Consider the following Context-Free Grammar (CFG) over the alphabet {a,b}:

S—>85|SA|b
A—=a

bbab belongs to this grammar because it can be derived as:

S =55 = SAS = SSAS — bbab

Show that bbbaaa belongs to this grammar by a derivation using the above
notation.



REIERE £4M (Question A4)
Tk v I OF—KSARBET BLUTOMWZEL L.
(1) VPV 2Ty ¥ LI AT X,

(2) VIV oNTay e T, BRIy VRERTH LHMRITES
B2 HAY L, BEBICRIZEEZ Qv IOV VIV A 70 0k vy i3EH
DbV HEDEEZERE,

(3) TILFHA YTy ISR &,

(4) CPI (Cycle Per Instruction) & EHEHAE L. £ FNYAIib, <LF
A 7D CPLDEVWZRE X,

(5) B A4-1 iZHZ-NFHA 70Ty b OF—E S ADOBERZRLTWVWS,
PC, M, IR, DR, RF, U OZ#EHRERO— R & REZHRICHAY L. A, B,
ORLYRZLRER K,

(6) R AL-1 IR TIFHA 2N 7oy IOafido— Rea, A 7a4, b
VAEMR, TOVFER Vv VTRONERINT VS LTS, finT oy
F, TA—F ABVT7 RLAGE., LYVAZRHE, XABUTZEA, 5S4 Ry
T, TIUF, Ve VTDEAT—IRE LA Vb5 L UIEE, &BMe0
YA INERER X, TelEL., BYRTRERET 358 F DI T &,

(1) 57075 L2V )AVUIEER, o— Fera 25%, A 7% 10%, LY
ALy 8%, TV FF16%, Py TMe 1 %eikol, THEE, Hilg
OFERER T CPLEEY X,

(/) TaeyYORER LX BB RICAVENE T —%F 7 F ¥ DFEE
BEGER &, .

-

X Ad-1



Question A4

Answer the following questions regarding datapath of processors.

(1) Explain single cycle processors.

(2) In a single cycle processor, explain how efficiency of the processor changes with a
variable-length clock. Explain why such a single processor with a variable-length
clock is not often used in practice.

(3) Explain multiple cycle processors.

(4) Explain CPI (Cycles Per Instruction). Also explain the difference in CPI of
single cycle processors and multiple cycle processors.

(56) Figure A4-1 illustrates the high-level datapath structure of a multi cycle pro-
cessor. Give concise explanation of the name and the function of each of the
components denoted as PC, M, IR, DR, RF, and U. Assume A, B, and O are

registers.

(6) In a multiple cycle processors shown in Figure A4-1, load instructions, store
instructions, register instructions, branch instructions, and jump instructions are
defined. Assuming it takes a single cycle for each of stages such as instruction
fetch, decode, memory address calculation, register calculation, memory access,
write back and branch and jump, answer the number of cycles it takes for each
of the instructions above. Write whatever reasonable assumptions are made if
necessary.

(7) A program is compiled into 25% of load instructions, 10% of store instructions,
48% of register instructions, 16% of branch instructions, and 1% of jump in-
structions. Calculate CPI using the result of the previous question.

(8) Answer several architectural techniques in order to improve the efficiency of
processors in general.

Figure A4-1
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HWEORERT £ S5H (Question A5)

(1) ARL—F 4 VTV AT LIcET B TFORBICOVTHBICHEL, FhEh
DFEEIZT VTV RLOFE—DBHIFE,

(a) VLY F4 7 CPU ATVa—Vyy
(b)) Ty Ry Z ORIk
(c) TVR=Y¥
(d) FARZAT Y a—) V5
| (2) A—2IVHE/NBOMRERRIEL . {&G%E‘Ebil—*ffn-lz}(’@%ﬁ?%?/r
TOA—RNVDT Ta—FOFR L REL DNV TEHAY X



Question A5

(1) Explain the following terms about operating systems and give an example method
or algorithm for each term:

(a) preemptive CPU scheduling
(b) deadlock prevention
(c) prepaging
(d) disk scheduling
(2} Explain merits and demerits of the microkernel approach in which the kernel

provides a minimal set of facilities and other facilities are implemented as user
processes.
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WEIHERT F 6 (Question A6)

(W IPRy hT—Z LD/ —FA (Ajp) 5/ —FB Bjp) i/ v F&%ks it
AL T, UITFoMicEAL &L, BB, /—FAL/—KBOIP7KLRAE
MAC 7 RL-AD#E%, (ipa, MACa). (ipg, MACp) &3 3%,

(8) /=K BDFASVEBip IS IP 7 K LA ipp REHIT B HEHE
®,

(b) /—RK A & B Ethernet THEREhRA—%v bT—JRBEIN TV
By EDXSEAMEHRT/ Ny bEESTBD. IPEL MACBOHE
ZRHEE &Ko '

() /—FALBMNERICHHEGDIRY VT—JIHERINTVWBRES, /—
FAR, N7y bERCENT S/ — R CERET HHHEHEHEL &

(2) VE2—R -2y MI—JICHET LT ORBEESPY &,

(a) IoT (Internet of Things) ‘

(b) CDMA (Code Division Multiple Access)

(c) 6LoWPAN (IPv6 over Low power Wireless Personal Area Network)

(d) CoAP (Constrained Application Protocol)

(e} REST (Representational State Transfer)
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Question A6

(1) Answer the following qﬁestions on the mechanism sending a packet from node A
~ (A.jp) to node B (B.jp) via IP network. Provided that we describe the pairs of

IP address and MAC address of node A and B as (ipa, MAC,) and (ipg, MACg),
respectively.

(a) Explain the mechanism deriving IP address ipg from the domain name B.jp
of node B.

(b) Explain the mechanism of IP and MAC layer sending a packet from node
A to node B when they are connected to the same Ethernet network.

(¢) When node A and node B are connected to different remote networks,
explain the mechanism deciding node C to which the node A sends its
packet next.

(2) Explain the following térms on computer networks.

(a) IoT (Internet of Things)

(b) CDMA (Code Division Multiple Access)

(c) 6LoWPAN (IPv6 over Low power Wireless Personal Area Network)
(d) CoAP {Constrained Application Protocol)

(e} REST (Representational State Transfer)
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| WEOFERE B71 (Question A7)

(1) 2EFCEBIERER (1(011))* 0 0% 1 0% 1 TRENBSHEBWLTUTD
AICE R Ko '
(a) COFERRIWMo7RT, 1 ZEAL, ThANOBEE X o EHATS
Mealy Machine DIRAEERE K 7504
(b) COEFRZRIMAIEFRBZRE L, HFEBCEENSHAEDE
EIBEERIE DN T, HEEREZTY,
(2) wWEREEICET B LT ORREZHEE &
(a) Carry Look Ahead Adder
(b) PLD (Programmable Logic Device)
(c) HDL (Hardware Description Language)
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Question A7

(1) Answer the following questions on the language described by the regular expres-
sion of a sequence of binary symbols: (1(0[1))* 0 0% 1 0* 1

(a) Answer the State Transition Diagram of Mealy Machine which outputs 1
when it accepts this language, and otherwise outputs 0.

(b) Design a sequential logic circuit which accepts this language. Draw the
truth table of combinatory circuit which is included in this logic.

(2) Explain the following terms on logic circuits.

(a) Carry Look Ahead Adder
(b) PLD (Programmable Logic Device)
(c) HDL (Hardware Description Language)
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HREIMRFRE £ 8M (Question A8)
(1) HIBERIER, NEF—XICBEALTHUTOBWITER L.

(a) MERFEICDVWT., ZEHEBBE WS BEh SERICEH T X

(b) MIEEEDRHIACENBREHR (ERBH T L) % () B 51555
AL, (i) FRENOBY L REMEHIEBRA L,

(c) BTG, MET—FOBEEFIFICDONT, LUTDF ﬁ%?"\fﬁﬁlﬂf
F’ﬁ?ﬁﬁﬁmﬁé; )
(AW 23Ea)] *i B, A—7V7F—4, ZEHTE

(2) ERT-XOBECEL TUTOMVIZEZ X,

(a) HUEBEIR (GIS T—&) DF—XETIILDVT, FOERALNEELEER
W&,

(b) LLFD &S FIESEOMIEAS D, TOLHFIHL THM) (B, FHOE
) FiRd TR (BERED Kb Twa 95, VWE, COHEF3x3
DV (FUw R) KRED, EVCHEIFHRONTHHDE (ﬁj\ﬁ)
ZREEE UTEA TS AR—T—22EE LT,

NN
@ﬁ%

() BrRIOBUEE (HWEHLZHD) ERETAIEICHWST ENTE
HZEEL LT, BR220DL0%E2T X, _
(i) k() TBIT 200 ERWTIERLES RE—F—& %N
TNERE &, MEORICE, UTOFIOX S IcmEMEH (GEH), #%
WERHR TR,
[RFEH1]
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Question A8
(1) Answer the following questions about geospatial information and location data.

(a) Concisely discuss location identification, from the perspective of spatial
referencing.

(b) Concerning the methods of location identification (spatial reference sys-
tems), (i) classify them into different types and (ii) give the characteristics
and major examples of each method.

(c) Concisely discuss the development and use of place information and location
data, by using all of the following terms.
< Terms to be used > Social infrastructure, Open data, Spatial behavior

(2) Answer the following questions about spatial data structures.

(a) Concisely discuss the types and characteristics of data models of geographic
information or geographic information system (GIS) data.

(b) Suppose that there is a square region whose land uses are classified into
agricultural land (white areas, no shades) or forest (shaded areas). A re-
searcher now divides this region into a grid of 3 x 3, and wants to create
raster data with each cell having either agricultural land or forest as an

attribute value.

>>’N,§

5 Rt \

(i) Give two different methods for assigning an attribute value (agricultural
land or forest) to each cell.

(ii) Draw two raster datasets that are created based on the two methods
given above. Indicate the attribute value of agricultural land by white
and forest by shades as in the example below.

< Example >

- A-16



Entrance Examination

in Applied Computer Science Course,

Graduate School of Interdisciplinary Information Studies,

The University of Tokyo.
Academic Year 2017
(14:00-16:00, January 10th, 2017)

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

10.

11.

Read the following instructions carefully.

. This booklet is for the examinees in Applied Computer Science Course,

Graduate School of Interdisciplinary Information Studies.

. This booklet includes sixteen pages. Report missing, misplaced, and

imperfect pages to the instructor.

. This booklet includes eight questions. Select any four questlons and

answer only those four.

Each question is described both in Japanese and in English. Use the
Japanese version primarily; the English version is provided for the
reference purpose only.

. There are four 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 considered valid.

. Write a question number and your examinee’s number in the des-

ignated 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




