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Notices

(1) There are 5 question sheets and 4 answer sheets including a front sheet.

(2) Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.

(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.

(4) If the space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the
sheet. '

(5) Select 3 specialized subjects among the following 4 specialized subjects: A-1, A-2, A-3, and A-4, and answer these
questions. Solve the questions that you selected, but never fail to fill in the specialized subject and question number
in each answer sheet. Moreover, mark specialized subjects that you have selected with circles in the Mark column
in the Table given below. {

(6) Return these question sheets to'gether with the answer sheets..

(7) Raise your hand if you have any questions.
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-1 1
Consider the real symmetric matrix 4 = ( 1 ~-1 1)
1

(1) Find all the eigenvalues of A.

(2) Find an orthogonal matrix P such that P 'AP is a diagonal matrix.

3
(3) Let 7 be a positive integer. For b = (3) and P determined in (2), find the inner product (PAb) - (PA*b).
0
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ZKOJFEJL\L:%M: =721, logz 1% z DBHANBERT.
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2. @Fﬁalv%(coﬂx)‘i ’EZ‘?ﬁ)J:.

3. IS //D(HyZ)dxdy DEERDE. 77U, D={(sy) |15+ <6} LF5.

4. BB f(z,y) = tan(logz +logy) (z>0,y>0,e73 <zy< e%_) BEZB.

1) olay) = 22 (@) + yg—;(z,w L ¥ 5. gled,1) DEERD X,
. 2 3
(2) h(z,y) =2? 3—];(:6 y)+2:vy(9 o (x y) +y 5 2(x y) EF 5. Kl 1) OEERD k.

Answer the following questions. Here, log z denotes the natural logarithm of z.
2

1. Find lim ———
200 T — COS T
2. Find lim(cos 2x)w
z—0 _
3. Evaluate the double integral // (z+ yz) dxdy, where D = {(x,y) | 1<5z22+42 < 6}.
D

4. Consider the function f(z,%) = tan (logz +logy) (z >0,y >0, e72 <zy <e?).

(1) Let g(z,y) = xg(m, y) + yg—z-(:v, y). Find the value of g(e53,1).
2f 8
(2) Let h(z,y) = 2° o =5 (T, y)-|—2:1:y(9 - (a: y)+y By Z(x y). Find the value of h(e%, 1).
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For the circuit shown in the figure, the followings are assumed:
A dot () means the complex number expression.
V is a sinusoidal ac voltage source voltage with effective value ¥ and angular frequency .

“ris a resistance, L is an inductance, and C is a capacitance.
For this circuit, answer the following questions. -

(1) Calculate the impedance between the terminals a-a’.

Next, consider the voltage source V' is connected to the terminals a-a
(2) Assume that the inductance L is variable. Find the condition on the inductance L to maximize the consumed power

‘at the resistance 7.
(3) Calculate the maximum consumed power in the circuit when the condition obtained in (2) is satisfied.
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(I) By using the simplex method, find the optimal solution
A— 4 and the maximum value of the objective function for the
' T maximization problem (1).
@O y‘/7°1/ 4 sz%:ﬁﬁmfg, BARIERE (D) T35 maximize  2xj +3x + 43
R 2 BB ORI ERD . abjectto 2641 4, < 13
ma)fmuge 2x1 +3xp +4x3 3x; + 2 + 253 <27 )
subject to 2x1+x+x3 <13 X1 + 2% + dx3 < 40
33_61 +.20 +2x3 <27 ey X1,%2,%3 > 0
X1+ 2x2 +4x3 <40
X1, %2,%3 > 0 (IT) Consider a two-person game with players 1 and 2.

Player 1’s strategies are A; and By, and player 2’s strate-
M FLA4¥—1,202 \5—2%8%E23. 7Liv¥—1

D¥ERRIL A, B, THD, T A ¥ —2 DRI AL, B,
TH2. ZOF—LTE, 2ADT L4 ¥—OHIED
A bHIEIVT, UTFOMBERD X 5 12F18
DPRES. BIRE, LAY — 1 BEIEA, TLA
Y— 2RI A, BBIRL- L %, T4 ¥ — 1IEA

gies are A and B,. Suppose that the payoffs are deter-
mined as the following payoff table in this game, based
on the combination of the strategies of 4the two play-
ers. For example, when player 1 chooses’ strategy A,
and player 2 chooses A3, player 1 obtains a payoff of 4
and player 2 obtains a payoff of —4.

B4, TLAX—20F18 425D T 5. player 2
TrA¥—2 Az By
| Az B, player1 A; | (4,—4) (2,-2)
FLA4¥—1 A | (4,-4) (2,-2) B |.(1,-1) (3,-3)
By | (1,-1) (3,-3) Suppose that player 1 follows a mixed strategy x =

FLAY— 1%, BIgA, THER x,, HAES B, 21
Hxp TEIRT ZESEES x = (x4,x3) WD T 5.
R, LAY — 2 RSBy = (ya,y8) WS
55 ZOrEOS LA Y —1 OHENE FlGo
HEE) % E(x,y) 23 5.

(i) E(xy) ZENMEE X

(i) FLA4¥—1D<Fs I VEEHS RERIK
PROZEELEZS. OMEY, HHEK
AERBRAMET A ETEREE LT, R D&
SWEMET . 22 (a), (b), (c) ZHED L.

maximize A

@

_subject to > ®
© (=] ® )]
xa+xp=1
xa,x5 >0

i) XP)TEZGhS, TLA¥—1DTFT3I
> HHEI G > BOEEM R KD X

(x3,x5) = argmax min E (x, y)

(3)

(xa,Xp) in which strategy A; is chosen with probability

x4 and strategy B with probability xg. Similarly, sup-

pose that playér 2 follows a mixed strategy y = (ya,¥g).

Let E (x,y) be the expected payoff (expected value of

payoff) of player 1.
®
(i)

Formulate E(x,y).

Consider the problem to find the optimal strategy

for player 1 according to the maximin criterion. It

can be formulated as a linear programming prob-

lem maximizing the objective function A as (2).
Fill in the blanks (a), (b), and (c).

maximize

‘subject tor

A

@ |=| )

() 1z () 2
xa+xp=1
Xxa,xg >0

(iii) Find the optimal strategy (3) according to the max-
.imin criterion for player 1.

(x4, xp) = MgmfxnbinE(xay)'

(€)
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Notices
(1) There are 2 question sheets and 2 answer sheets including a front sheet.
(2) Fill in your examinee’s number in the specified positions in this cover and each question and answer sheet.
(3) This examination booklet consists of only question sheets. Use other separate sheets for answers.
(4) If the space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the
sheet.
(5) Answer question B.
(6) Return these question sheets together with the answer sheets.
(7) Raise your hand if you have any questions.
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About the research that you would like to conduct in graduate school, indicate the title and describe the issue to be solved and the
research contents for solving the issue using figures. (About 150 words excluding figures)

Global warming is one of the issues that the regional and intemational communities are expected to solve, and various initiatives have
been made. In the initiatives for global warming, describe the initiatives that you are interested in and the remaining issues. (About
150 words)

Consider the work of a researcher. Describe what copyright is, what considerations are required with respect to copyright, and the

reasons why such considerations are required. (About 150 words)



