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Question A1 (Mandatory)

Answer the following questions.

(1) Make the Taylor expansion of the below function. Note that x is a real number
to satisfy |z| < 1, m is an integer, and e is the base of the natural logarithm.

(L+2z)™™+€°

(2) Calculate the eigenvalues and eigenvectors of the matrix A.

(3) Solve the general solutions of the differential equations below.

VI—y?
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(b) ylfll+2ylf+y=0
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REDITTERE B2 (Question A2) WHEME

R&n @%ﬁﬁﬂ-ﬁﬂ array IKHE TRWVWEBHEIEHINTWS, KEWEIZkED
EREZORFERENT 2EEE C SE TR &, BRI
void big(int array[], int n, int k) &9 3,

#H Z4E int array[8] = {3, 9, 0, 5, 6, '2, 1, 4}; DEE,
big(array, 8, 3) IXMAT2HAT 5:
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RPN (Reverse Polish notation) sRiiZ & A% FHHE T 288 % C FFE TR
Bk, HROED, FRNTOREIZ 1 HIOFERERED A, HEFIZ+-+DA L L,
WARNFIN L LTEHEZLGNED DL T 5, BLRIL int rpn(char *equ)
T B, R 1344 X (143) x4 LASTHY, HEHEZIELRZD

T, rpn("13+4%") X 16 2K,

(3)
(4)

RPN 227D 23+46++% OFEAEE 2RO X,

TRTT IV TEREIIBIT A, THIAMLIE] 2ih, SURAIE ST TRIEBIZE
ek, Pl UTHAT A0S 5 IV EREEART B L, -



Question A2 (Mandatory)

(1)

Lets assume an integer array array with length n contains non—negaﬁive integers.
Desribe a function in C programming language that prints out k largest elements
of a given array in decending order with indices. The function declaration is as
below:

void big(int array[], int n, int k);

For example, given int array[8] = {3, 9, 0, 5, 6, 2, 1, 4};,
big(array, 8, 3) would print out :

91
6 4
53

Describe a function in C programming language that calculates the value of a
given equation in RPN (Reverse Polish notation). For simplicity, lets assume
that the function only handles 1-digit non-negative integers, and operators + -
and *. The equation is given as a string.

The function declaration is int rpn(char *equ).

For example, RPN equation 13+4* is equivalen to (14 3) x 4 and its value is 16.
Thus, pos("13+4%") returns 16.

Calculate the value of RPN equation 23*%46+%,

Explain briefly “Exception handling” in proé;ramming languages, with code ex-
amples. Please specify which programming language is used in the explanation.

A4
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Select two questions to answer from the following Questions
A3, A4, A5, and A6. Mark the numbers of questions you
selected in the answer sheets.
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WEDHIERSE E 3 (Question A3)
YA anicETHUTOMIIEX XK.

(1) Y1 oo 2EAH L 1225 6 ETORPERETHI I a0 ADDHY, B
EREREH X TRT. HIFHMEE(X) LB V(X) Z2RD L.
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Question A3

Answer the following questions about dice.

(1)

(2)

Die A has six faces each of which is numbered from 1 to 6. Each face shows’
up with the exactly same probability. Random variable X denotes the number

written in the face showed up. Define the expected value E(X) and variance
V(X).

Suppose that one rolls die A N-times and each event is independent. Random
variable Y; is 1 when face 6 shows up in i-th event, or 0 otherwise (1 < < N).
Find BE(%XL, Vi) and V(XL Y5).

i=1

Die B has six faces where all the faces are numbered 6. ‘A machine randomly
chooses die A or B with probability 1/2 and then roll that die. Now, one observed
the face showed up is six. Find the probability that the machine chose die A,
with Bayesian formula.

Suppose a classification problem that discriminates spam messages from normal e-mail
messages.

(4)

Explain how each of decision trees and random forests is trained and works.
Explain why random forests are preferred. Use at least two phrases given below
in your answer, and add underline with them.

Phrases: feature vector, training set, test set, over-fitting, cross validation,
regularization, back propagation, loss function.



MEDMIEHRS F4 [ (Question A4)

(1) IoT (Internet of Things) Y AF ATV —FIZL>THRLONAZT— X EH
DL, &K - %75, ZO—EOLETHEDLNSEMIZEL TUT ORI
EX & |

(a) RESTful API ZZifAH & (REST & I&. REpresentational State Transfer @
BTH5),
(b) LPWA (Low-Power Wide-Area) % ERI7nFl% 2 CHBAE L,

(c) KVS (Key-Value Store) = & % 57— & _X— X EH DL & R 5 % i -
CH &

(2) EEMICBTHHAEMBEL TROMIZER &, #EERE ENAALE
EXHEEFEME, SRLANZME, BRE—aviy) PRETIERZ
FAWERIRLY 2T MIZDWT, BEMlEH T, TOURFERTAIRERK
Z e &
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Question A4

(1) IoT (Internet of Things) systems obtain data from sensors, and aggregate and
analyze them. Answer the following questions on tehnologies used in this process.

(a) Explain RESTful API (“REST” means “REpresentational State Transfer”).
(b) Explain LPWA (Low-Power Wide-Area) with concrete examples.

(¢) Explain database management mechanism and its advantages of KVS (Key-
Value Store)

(2) Answer the following question on positioning technology of real space. Explain
the positioning method with a concrete example of positioning system using
radio waves issued by wireless communication nodes such as navigation satellites,
mobile phone base-stations, wireless LAN access points, wireless beacons, and
~expl:a,in its advantages and disadvantages.
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BEDNTERE E5M (Question A5)
YAFAY T MY =T BT U TOMGIER &,

(1) ARV —=F 1 VI Y 2T L (0S) 2B BINF XA NBOEEA 2 HRITEH
AR &, '

(2) KU 7 (polling) DAHA % EERIZHIAE K.

(3) %1V 3A (interrupt) DHAAA % BRI BIEE X,

(4 BV VI RHOHEBREBRE L,

(5)

5) v b — 2 FoSq ADAHAMEI BNT, 80 AADE A RET 2R
R X,

(6) CPU AW Y K, I/O AW v ¥ & IR A % BRI BIAB R &,

(7) 259 RIB}aREY Y Y TEREIND, 1/O DMEREE M LT 2 b 0HEi %
BEEE k.

(8) OS EA YR —3 vy MBI HF— R ¥ vy ¥ 2 OERHERE,
(9) UTFOREL AT &,

(a) PMD (Polling Mode Driver)

(b) MEC (Mobile Edge/Multi-Access Computing)
(¢c) SDN (Software Defined Networking)

(d) Block Chain

(e) DDoS H( %
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Question Ab5

Answer the following questions regarding system software.
1) Explain the mechanism of multi-tasking in operating systems.
2) Explain the mechanism of polling.

(1)

(2)

(3) Explain the mechanism of interrupt.

(4) Discuss pros and cons of polling and interrupt.
(5)

5) Give a method to compensate for the shortcomings of using interrupt in net-
working 1/0.

(6) Explain the difference between CPU-bound and I/O bound.

(7) Explain the technology for improving I/O performance of virtual machines in
cloud data centers.

(8) Explain the examples of utilizing data cache in operating systems and the Inter-
net. ' '

(9) Explain the following terminologies.

(a) PMD (Polling Mode Driver)

(b) MEC (Mobile Edge/Multi-Access Computing)
(c) SDN (Software Defined Networking)

(d) Block Chain

(e) DDoS Attacks

-A-12



REDIERE B 6™ (Question A6)
UTFOMWwizEZ &,

(1) FPGA (field-programmable gate array) & I&{aEHAEE X,

(2} ASIC (application specific integrated circuit) & {3{ 28R X,

(3) FPGA & ASIC OFIZEE % (o) BECE 2HEE (b) Bl (o) WEES (d) BE
B () REMM () FFK A+ - PO S S LR X,

(4) FPGADT7 —* 70 F ¥ 2 ATOAZ 2z AVWTHEBRIHHEY L, FALLARE
CTRRESIC 2k, BMHZEHEZAVWTHRY,

FHEE B — M WMETo v, /Oy R, BT v R
(5) My 27 v TF—TN (LUT) &R APBRE &,
(6) &INFE % (FA) ORE 2R UEMEZBHEE K,
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Question A6

Answer the following questions.
(1) Explain FPGA (fleld-programmable gate array).
(2) Explain ASIC (application specific integrated circuit).

(3) Explain pros and cons of FPGA and ASIC in terms of (a) functionalities, (b)
unit price, (¢} power consumption, (d) operating speed, (e) space requirements
for implementation, and (f) development cost and time.

(4) Explain the architecture of FPGA using the following terminologies. Undetline
the terminologies used. You may also use diagrams for the explanation.

Terminologies: logic gate, logical block, I/O pad, routing channel.
(5) Explain Look Up Table (LUT).

(6) Show the structure of Full Adder (FA) and explain how it works.
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in Applied Computer Science Course,

Graduate School of Interdisciplinary Information Studies,

The University of Tokyo.
Academic Year 2018
(14:00-16:00, August 21st, 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 Coqrse,

Graduate School of Interdisciplinary Information Studies.

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

This booklet includes six questions. Answer Question 1 and Question
2, and answer two questions from any of Question 3, 4, 5, and 6.

. 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




