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2019 Entrance Examination For Foreign Students
Master Course in Mathematics, Graduate School of Science, Kyoto University

v
Mathematics

D5 [5] FTOLMEMER L. Answer all questions from [1]to [5].
® fREREIZ 31 TdH 5. The duration of the examination is three hours.

® MBEIZHAES XOCRETEINT WS, BEIIHAGEZ/ZIEHGEE S 50T
#F< Z k. The problems are given both in Japanese and in English. The answers
should be written either in Japanese or in English.

@ ZEE. ) —MEOFELIAAIK ZIE 5. It is not allowed to refer to any

textbooks or notebooks during the examination.

e == .
[{#7& (Cautions)]
1. 88 RDH 5 £ THMPHWI &. Do not open this sheet until it is permitted.

2. fRBE M- SHEABRO T XTI, ZES - Kf 25 AE K. Write your name

and applicant number in each answer sheet and scratch pad.

3. M IZAR Z LTI OBk E A, FEES & &S FARORNIZEA
H &. Use a separate answer sheet for each problem and write the problem
number within the box on the sheet.

4. 1% 2MLAEICDO o TIRE TS L &L, DDOZ2DHBHT L ZH/RLTIX
DHAMIZFE S Z &, If you need more than one answer sheets for a problem,
you may continue to another sheet. If you do so, indicate that there is a

continuation.

5. ZORMEAMKIEFFBIE > TL V. You may take home this problem sheet.

[Ed %= (Notation)]
DLFOM@ET R, C, ZZZNhZTh, ERDOER, HEEBRO2IK BEO2K%
x£7.

In the problems, we denote the set of all real numbers by R, the set of all complex
numbers by C, and the set of all integers by Z.



cERBE L, Alc) RIRTEXDIESTIIET 5.

2c 1—2c O
Ac) = c l—c 0
—c—2 c+4 -1
(1) 1750 A(c) DEIAEZ TR TRD XK.
(2) Alc) D ALARETR WL DR ce C T RTRER L.

L ES v

1 V22 =1
dz

ﬁ |z|=2 z—3

ZRODX., TITV2-11, 2>10&&12V22—1>0%20=308&
I 5.

T—RWVEEG =7/27 x ZJAZ x Z.J6Z Dt a = (1 + 27,3 + 47,2 + 6Z) T
BRINBEOTEE HE$5. BRHG/H 2 XEHFOERTEE.
EE AR 0 [0, 400) = R DBEPIERTH D LT 5. £

x=N0OTt=1}

T>0

NEFETHEZ e 2RE. 2L, RROWHELS SIZHLTEFOHE%E S
TEROLITHEDET 3.

f2XHE[0,1] EOFBUEERESR L 55, IROMIRZ KD XK.

lim ¢2 1ﬁd
t—=+0  f, 83



Let ¢ be a complex number, and let A(c) be a square matrix given by

2c 1—2c O
Alc) = c l—c 0
—c—2 c¢c+4 -1
(1) Find all the eigenvalues of A(c).
(2) Determine all ¢ € C for which A(c) is not diagonalizable.

Compute the following complex integral

1 V22 -1
dz

21 |z|=2 z—3

taking a branch of /22 — 1 satisfying v/22 — 1 > 0 for z > 1.

Consider the abelian group G = Z/2Z x Z/AZ x Z/6Z and its subgroup
H generated by an element a = (1 + 27,3 + 47,2 + 6Z) of G. Express the
quotient group G/H as a product of cyclic groups.

Let v : [0, +00) — R? be a continuous curve whose image is bounded. Prove
that the set

X=({®t=1}

T>0

is connected, where S denotes the closure of a subset S of R2.

Let f be a continuous real-valued function on the interval [0, 1]. Compute

the following limit:
lim #* f( )

t=+0  J, 33



