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L T ificdd avicE z L.

dy 2 —x3.4 _
o x‘y+e*y*=0 (1)

1L u=y3tkE, {Q)2uo—FEREHD IR LTk,
2. M L1 ofERzZHTH ()0 —kfEz kD X,

I. Answer the following questions about the differential equation:

ay 2 -x3. 4 _
Ix xy+e*y*=0 (1)

1. Using u=y~3 ,express Eq. (1) as a linear first-order differential equation of w.

2. Find the general solution of Eq. (1), using the solution of Question I.1.
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LUF DITHAICBE T 2w icE 2 X,

1 -1 -2
A=<2 4 2) (2)
1 1 4

1. fHlAoeCofffis, b 2EHRZ FriRke X,
2. [ L1 ofEREHWT A%k X
Answer the following questions about matrix A:
1 -1 =2
A= (2 4 2 ) 2
1 1 4

1.  Obtain all eigenvalues of the matrix A and their corresponding eigenvectors.

2. Calculate A™, using the solution of Question II.1.



m. ATFofwicEz X,

1. XoBEmpofizke X,

L = f fexp(— 2y )dxdy (3
72720, FEEBrLoZH VT, x=rcosf,y=rsinf(0<r<ow,0<0<2m)&EBELTH
X,

2. [ M1 TSR EHCT, UToBESOfEZ KD X,

I, = fexp(—axz) dx (4)

—0o

72720, aldlEQEHE L T35,

II.  Answer the following questions.

1. Find the value of the following integral:

L = f Jexp(—x 2y>dxdy (3)

Note that you may substitute x =rcosf,y =rsinf (0 <r < 00,0 < 6 < 2m) with real variables

r and 6.

2. Find the value of the following integral by using the solution of Question III.1:

[oe]

I, = fexp(—axz) dx (4)

— 00

Note that a is a positive constant.
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ABRTANRIEREL T 0L »POREEZE RS, Y%V ANV ZADOHHORGH DE|EGxicD
W, x=0001TH23LIREL, TTHDOH 5 ADPYFET A L ZITIEGEL T 2 HRTTER IIxICF L
W5, T, BREEXGHELHEINSMHEEREyY, BEL T AT & 3RHIE S 1L 5 1
Kzl d3 25, LTOMWIZEZ L

1 y=082=00017%, 23 AR ORETHIELHE S hALAI, ERICYZ YA
NZTIEGPE L T B ERE ko X,

2. yezoOfIT, z=10.001y%+0.0005 (0 <y < D)DOBERBE Y ZODDET L, DL E,
H b NBRE TR L HIE S iz Gh, EBRICYE Y A VAR L T RS RA L
2 by% KD X,

Consider a test whether a person is infected with a virus or not. Assume that a rate x of people infected with
the virus in the community is x = 0.001 and a prior probability that a person in the community is infected
with the virus is equal to x. In addition, y is a probability that an infected person tests positive and z isa
probability that a non-infected person erroneously tests positive. Answer the following questions.

1. Assumethat y = 0.8 and z = 0.001.Find a probability that a person is actually infected with the
virus when the person tests positive.

2. Let the relationship between y and z be z = 0.001y? +0.0005 (0 <y <1). Find y that

maximizes the probability that a person is actually infected with the virus when the person tests
positive.
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I HANICESR L 725m3C (D. Gale and L. S. Shapley, “College Admissions and the Stability of Marriage,” The
American Mathematical Monthly, Vol. 69, No. 1, pp. 9-15,1962) CEAL T, U TowicEx L, 2 I T,
A HE T N FRORIICHE D, MEXORECKRIUIGHCFCHEHIN T2 DICHEL
Tw3,

1. BHH2RETIHAEOTALTY XL %W CEEX p.1l Example 1 D75 TR X 1 %5847
CHOCHE3I K, 34011~y FrvoMEEEZ S, 22T, SRMEMNELIC
BAR R <, TRATTHEARLIED 5 b CHERT 1 A~NRRT 23RN EEZ S, DL E, T
NTY XL Ko TRONDE Y F VI PRRECEDMERIEIDVHRCLD B3 XhREWL
& ERIRE,

2. BUE, ~vF v ZHERIENLERGERMECTHEE D < v F v 7k b, EHhaTikA &
JICHAD R I NTWwW5b, v v F v 785 SDGs  (Sustainable Development Goals) O G IC ZF
L& 3 AMREIEIC DO W T Bl Z —D0ZF I CHii U L. 7&2d, SDGs @ 17 ® HEEIZDWTid
Figure 1 51 LT X\, (400 FHLE)

I.  Answer the following questions regarding the paper sent to you beforehand (D. Gale and L. S. Shapley, “College
Admissions and the Stability of Marriage", The American Mathematical Monthly, Vol. 69, No. 1, pp. 9-15, 1962).

The case setting and expressions in the questions follow the paper, based on the situation of writing age.

1.  Consider a one-to-one matching problem between three men and three women under the algorithm
that the man side proposes, especially using preferences shown by the matrix in Example 1 on page
11 of the paper. For each man, suppose that he proposes to a nominable woman with equal probability,
regardless of his own preference. Show that the probability that the matching obtained by the

algorithm will be stable is at least greater than 1/3.

2. Matching theory is currently being applied in a variety of ways in the real world, including public
school selection issues and matching of residency programs. Describe your opinion on the possibility
that matching theory can contribute to the challenges of the SDGs (Sustainable Development Goals)
using one concrete example. You may refer to Figure 1 for the 17 goals of the SDGs. (Approximately
200 words)
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Figurel The 17 SDGs: (1) No Poverty, (2) Zero Hunger, (3) Good Health and Well-being, (4) Quality Education,
(5) Gender Equality, (6) Clean Water and Sanitation, (7) Affordable and Clean Energy, (8) Decent Work and
Economic Growth, (9) Industry, Innovation and Infrastructure, (10) Reduced Inequalities, (11) Sustainable Cities
and Communities, (12) Responsible Consumption and Production, (13) Climate Action, (14) Life Below Water,
(15) Life On Land, (16) Peace, Justice, and Strong Institutions, (17) Partnerships for the Goals
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HANCEMN LizavF v A V2D y T 3y 728 N ICE T W00 4 v ¥ —F ek ILic B3 2 &
X (A Werth, P Gravino, G Prevedello, “Impact analysis of COVID-19 responses on energy grid dynamics in
Europe”, Applied Energy, Vol.281, Article 116045, 2021) 12\ CLLFOWICE 2 X,

1. T, AHEHEHEAREOBERICI ) T AAF—FENWP L T3 RHICENTH, H
AR AN X —FHKEBIIREW R, FAEEMLCwizZedRnIntnsd, oM
HICOWTERE X, (400 FFEE)

2. MRFM~OTWNERET 27T, HEEOMARED S HERGELT A L ¥ —~DBITIE
REOHETH %5, COVID-19 OB IC L 2 =42 v X —FIfloZb 2 E 2 C, )20
TIHNES % 7 DI BB & (2) %2 DER~GM R EAMA 7 ~—> a vicBL T, Bif
% —DoZ P CHbE LD ICHh-DEZ BB X, (& 300 FRE)

Answer the following questions with regard to the article sent to you beforehand, which is about the energy
supply and demand in Europe under Covid-19 pandemic (A Werth, P Gravino, G Prevedello, “Impact analysis
of COVID-19 responses on energy grid dynamics in Europe”, Applied Energy, Vol.281, Article 116045, 2021).

1.  The article demonstrates that the renewable energy generation decreased limitedly, or even increased
under the situation where the energy demand was reduced by policies such as city lockdowns.

Summarize the reason behind that. (Approximately 200 words)

2. Although the trend toward decarbonization is currently accelerating, a shift from fossil fuel-based
energy to renewable energy is still a long-standing challenge. Based on the change in energy usage by
the influence of COVID-19, describe your opinion along with its reasons and a concrete example,
regarding (1) requirement(s) for accelerating the shift and (2) technological innovation that will be

useful for realizing it. (In total approximately 150 words)





