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Question A1l (Mandatory)

(1) Provided z and y are the real numbers, calculate maximum and minimum values
of 3z + 2y, when 22 + ¢ = 4.

(2) Calculate the volume of the solid body by rotating the figure enclosed by a
parabola: y?> =z + 2 and a line: y = z around y axis.

(3) Provided gravitational acceleration is 9.8m/s? and no air resistance existing,
how high an object will reach when throwing it vertically up from the ground by
10m/s as initial speed? Also how long does it take to reach the highest point?
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WEDTIERT £ 2M (Question A2) HERME
“HBRADHREUTOL S ICEHT 5. |

struct Node {
int key;
Node *left, *right, *parent;

B & b"CJ:@*"E%i%. BHIRII Node ITH D, HimZHE IR ZnlzOoNT,
ZDEDT, Eo)?,» BOHIRDT FVAM, n->left, n->right, n->parent &UF{%
MENTWELTE., TG TAEANFEELRWVWESIE, EMnull PRI NT
WwW5a &9 3, . , ‘

bool find(Node *node, int k) {
if (node == null)
return false;
if (k < node->key) reéturn find(node->left, k);
else if (node->key == k) return true;
else return find(node->right, k);

}

(1) EEROBIZOWT, find(root, 15) #FFLAED, EDEY, ZORHET
BAE find 2YBRICFIZN I BF 2 HBARL K. 727U root FBOHi K218
RV RET B, |

(2) AUKREZR DB L, BRZ2ELTIIERY X.

(3) RIZHim%BMT % insert(Node *root, Node *newitem) # EHEE L. 777
U root & null TIX7R<L, FZAROHIZAU key 2R OHi S AFHET 2841
fAlH Lawnwe 35, 5lfneviten H48 T key XA T BEICHELZ H, left,

. right, parent (& null DRETEI NS LT 5. HEDOEMEIZS, find BIE
ULSEMET 5 X 51T insert 2EETEZZ L.
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LTRNEROR A% BREICR N
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Question A2 (Mandatory)

The following struct gives an implementation of a node in a binary search tree.

struct Node {
int key;
Node *left, *right, #*parent;

Suppose that the tree shown above is given. Each node is represented in an instance
of Node. Let n be a pointer to a node in the tree, then the addresses of left child, right
child and parent node are stored in n->left, n->right and n->parent, respectively.
A pointer is null if the corresponding node does not exist.
bool find(Node #*node, int k) {
if (node == null)

return false;
if (k < node->key) return find(node->left, k);
else if (node->key == k) return true; ’
else return find(node->right, k);

}

(1) Show the return value to call find(root, 15), where root is a pointer to the
root of the tree. Explain how find is recursively called.

(2) Define a new function without recursion, that has exactly the same functionality
to function find.

(3) Define function insert (Node *root, Node *newitem) that inserts a node newitem
into the tree specified by root. Assume that root is not null. The function
must leave the tree unchanged, if a node having the same key already exists in
the tree. Variable key in newitem is initialized in advance while left, right
and parent are null. Function insert must keep the tree appropriately in that
function find correctly works after the insertion.

(4) Hash table is a data structure that supports similar functionality to that of a
binary search tree. Describe the strength of each data structure comparing them.
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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.




MBAEDITERS £ 3/ (Question A3)
(1) RERZEE X OHERBEEBEY f(z) BUTOL %, ROMIZER
[ 6z(l-2), 0<z<1
f(x)*{ 0, £<01<z
(a) R P05 < X <1) 25k &,
(b) SR F(z) 2k &,
() A5 B(X) &R k.
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Question A3
(1) A random variable X has the following probabiliﬁy density function f(z).

[ 6zx(l-2z), 0<z<1
f(x)_{ 0, <0, 1<z

Answer the following questions. -

(a) Calculate the probability P(0.5 < X < 1).
(b) Obtain the distribution function F(a:)
(c) Calculate the expected value F(X).

(2) Answer the following questions regarding regression analysis.

(a) Briefly describe the regression analysis, using the terms “dependent vari-
able” and “independent variable”.

(b) Briefly describe the difference between linear regression and nonlinear re-
gression.
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REDITIERSE E4 (Question‘ A4)

(1) | X (RFID) IZ2WT, X JITHBME N T WS ID 2 IEEM THRAN 2 RE
% RIZHIEYE &,

(2) GPS (Global Positioning System) IZ2W T, B2 RKDZZER (FEHS) »
BEOEE, BLUONEBERMLIBELRRNOBHEROEHREEGD, MERLOR
H 2 RIS &,

(3) BHMEKIZBWT, BEEINFEEAATHEILERATI-ODOERE
R L. TNTNOER - G % 2 38 k.
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R EERE &,
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Question A4

(1)

(2)

(3)

Explain brieﬂ.y‘ the principle of the wireless tag (RFID) contactlessly reading the
ID stored in it.

Explain briefly the principle of GPS (Global Positioning System), including the
role of receiving stations (mobile phones, etc.) that to be located, the role of
satellites, and information on the minimum number of satellites required for
positioning. ‘

Explain two methods for authenticating that the operator of the mobile device
is the owner, and explain briefly the advantages and disadvantages of each.

Explain briefly one example of effective applications that aggregate a large
amount of sensor information installed in the real environment.

A-10



REDIERE $50 (Question A5)
VATLY 7 T ICETAUTOMIIER &,
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(2) OS DIRIBLEARIZ 5517 3 S A BIBAE &
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(a) VPN
(b) VLAN
(c) SRIOV

(d) NFV

(e) Network Slicing
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Question A5
Answer the following questions regarding system software.

(1) Explain briefly the background behind the necessity of virtualization technologies
on operating systems (OSes).

(2) Explain the challenges of OS virtualization technologies.

(3) Enumerate multiple implementations of OS virtualization technologies and briefly
explain each of them. '

(4) Discuss pros and cons of each implementation enumerated in the previous ques-
tion.

(5) Explain briefly what. nétwork virtualization technology is.
(6) Depict a structure of data center networking and explain it.
(7) Explain the challenges of OS virtualization technologies.

(8) Explain the following terminologies.

(a) VPN |

(b) VLAN

(c) SRIOV

(d) NFV

(e) Network Slicing
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WETITERY £ 6 M (Question A6)
(1) FEHY AT LCET S, UTORELHAE L.

(a) ¥ vF AR —2—F 1 %/ Machester Coding
(b) T¥F 47> (A A —4%—) / Endianness (Byte Order)
() BY b+ TYYTF 47 - Fvy¥afiR,/ Set Associative Cache

(2) AY¥a—X - T—=F77F ¥ ICETHIUTOMIZEZ &,
FAU@SEy MNPl P2D2BY OERARAHB LTS, ZORSEY b
5204275 (A,B,C,D,E) b3, £7/FADI 0y I EEIEY CPI
ZUTORIZRT, ZOPL, P2iItEAUTTORMIZEZ &,

Clock : CPI

Rate | Class A | Class B | Class C | Class D | Class E
P1 | 2.0 GHz 1 "2 3 4 3
P2 | 4.0 GHz 2 2 2 4 4

(a) FEOBERINE IV 2 — X DPEFTEERBOEES, C— oML
TS, Pl P20 -7 EE2EDH D OGFETRY,
(b) 57 ﬁ‘ﬁixf%ﬁ'c’fj’béﬁ’%@ﬁ@tbgﬁi A:B:C:D:E =2:1:1:1:1 T
HBEE., Y60V a—ROAERENEITEVIRE,
(3) MABOEEBICET U TOMICEZ &,
I= (.[2,11,_[0) D3Iy l‘)\jj\ O = (02,01,00) D3Ewy Ftﬂﬂ@%ﬂ&%bﬁ
El#2EZ 5. AMES T OK, HAME O = (I x3+5) mod 8 L2 lAadbb
| CEBE R L. |
(&) L; G =0~2). O; (j = 0~2) DEMBER % RE,
(b) %0, % I (i = 0~2) R WA T— VR TERDYE,
() ENOEERT I — MHERYE.
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Question A6
(1) Explain the folloing terms on computer syStems.

(a) Machester Coding
(b) Endianness (Byte Order)
(c) Set Associative Cache

(2) Answer the following questions on computer architecture.

Consider two different implementations, P1 and P2, of the same instruction set.
There are five classes of instructions (A, B, C, D, and E) in the instruction set.
The clock rate and CPI of each class is given in the table below.

Clock - CPI :

Rate | Class A | Class B | Class C | Class D | Class E
P1 | 2.0 GHz 1 2 3 4 3
P2 | 4.0 GHz 2 2 2 4 4

(a) Assume that peak performance is defined as the fastest rate that a computer
can execute any instruction sequence. What are the peak performances of
P1 and P2 expressed in instructions per second?

(b) When the ratio of number of instruction classes executed in a certain pro-
gram is A:B:}C:'D:E =2:1:1:1:1, which computer is faster? How much faster
is it?

3) Answer the following questions on combinational logic.
g g

Consider combinational logic with three binary inputs I = (I3, I, Ip), and three
binary outputs O = (Oq,01,0p). When input is I, design combinational logic
which outputs O = (I x 3+ 5) mod 8 when input is I.

(a) Show truth table with I; (¢ = 0 to 2) and O; (j = 0 to 2).
(b) Show boolean equation of each O; using I; (i = 0 to 2).

(c) Show logic gate diagram implemeting them.
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Entrance Examination
in Applied Computer Science Course,
Graduate School of Interdisciplinary Information Studies,
The University of Tokyo. |
Academic Year 2018
(14:00-16:00, January 16th, 2018)

Directions: Do not open this booklet before the examination begins.
Read the following instructions carefully.

1. This booklet is for the examinees in Applied Computer Science Course,
Graduate School of Interdisciplinary Information Studies.

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

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

4. 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. '

5. 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.

6. 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.

‘7. Use only black pencils (or black mechanical péncils).

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

9. Do not leave the room until the examination is finished.

10. Do not take away this booklet, the answer sheets, and the scratch
paper.

11. Write your examinee’s number and your name in the designated boxes
below.

Examinee’s Number

Name




