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2017 Entrance Examination For Foreign Students

Master Course in Mathematics, Graduate School of Science, Kyoto University

R
Mathematics

® D5 [5] FTOLMEMER L. Answer all questions from [1]to [5].
® MREREIE 3 H%FEﬁ TdH 5. The duration of the examination is three hours.

®
#F#LZ

MIEIXHAGES LOCEETEINT VD, BEIIHAELZIIHFEL L 51T

Z &. The problems are given both in Japanese and in English. The answers

should be written either in Japanese or in English.

® ZEFEEH. ) — MEHOFHAMAIX FIE 5. It is not allowed to refer to any
textbooks or notebooks during the examination.

[{#7Z (Cautions)]

1.

2.

BERDH B FETHMPLWI &, Do not open this sheet until it is permitted.

fp s AR - BHREAMRD T RTIZ, ZEES - K& Z AT L. Write your name

and applicant number in each answer sheet and scratch pad.

R ZAR Z & AT OB Ik E A, FEE S % SRS AR ORNIZEA
K. Use a separate answer sheet for each problem and write the problem
number within the box on the sheet.

1% 2PN EIZh o TIRET 2L &L, DDOZ2DHBHT L ZH/RLTX
DHAMIZE 5 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.

Z OREMAMKITRF B IR > T LW, You may keep this problem sheet after the
examination.

(525 (Notations)]

DLFOMET R, C, Z, N lZZNZ N, ERDOEIR, EIERORR, RO 2K,
IEDEH LR EERT.

In the problems, we denote the set of all real numbers by R, the set of all complex

numbers by C, the set of all integers by Z and the set of all positive integers by N.



a, bEERETEH. ROXRTZ MLV TEBEINS R> OERSZER- O RIG % K
O XK.

1 2 D 2 0

2 ) 8 1 2a —b+2
1 1 3 1 —a+b—-1
2 3 6 1 —a+2b—1
0 1 2 1 3a — 2b

B fo(x), n=1,2,... BZRDEXSIZED .

folz) = nze™™"  (z €R).

(1) a PEBOL EHI D ful2) & [a,00) ET—RUIGKT 5 Z & 2RE.
n=1

(2) BHCD fulz) 1 [0,00) ETE—BRNGKL 20 2 & &R E.
n=1

G = (Z)1332)* Z¥RZ/133Z DFEIERE L T 5. ZDLE G DAEI DILD
flél %8 2 kb K.

nZIEDEBK LTS5, M E2BEROBNA 8T Nk n Rt O™ B hktk e &
5. 2O E, M EO JEMERERFT AL E 72780 AETED O kBB R ~
HBME DO ISEALERF R Uz 0 Z e &GEHE & 72720, M D C #&
BEAC £ DB p 120 U TROEME (C) B0 LD X &, p i f DISRILH
TR EIFENn5.

(C) pDEFETERINZ M ORIFTEERZ (11,...,0,) £ T5HEE, IEH

il
( s <p>)
83:18:6]» 1<i,j<n

B D%ED={2e€C||z| <1} TEDDEL, D&IDIFENZTN D DH
WeHREXRT. D ETIEADD D ECHEREB f & gld3 DD%&ML
[fl < lg(z)] (2 € D),
[f()l =lg(z)| (2 €dD),
f(z) #0 (z € D\{0})
Zhi7z3E0DETEH. ZDLE, |[o|=1ThdL5%MaecCsmeNU{0}
DIFEL T, f(2) =az™g(z) £725 2 & Z2mRE.

AU TIE 2 Sae)



Let a, b be real numbers. Determine the dimension of the subspace of R?
generated by the following vectors.

1 2 D 2 0

2 ) 8 1 20 —b+2
1 1 3 1 —a+b—1
2 3 6 1 —a+2b—1
0 1 2 1 3a —2b

We define the functions f,(x), n=1,2... by

fo(z) = n’ze ™" (2 € R).

oo

(1) Show that the series Z fn(z) is uniformly convergent on [a, 00) if a is
n=1

a positive number.

(2) Show that the series Z fn(x) is not uniformly convergent on [0, c0).

n=1

Let G = (Z/133Z)* be the group of units of the ring Z/133Z. Find the
number of elements of G of order 9.

Let n be a positive integer. Let M be an n-dimensional compact C*° man-
ifold without boundary. Prove that every C'*° function on M has at most
finitely many non-degenerate critical points if its critical points are all non-
degenerate. Here a critical point p of a C*° function f on M is said to be

non-degenerate if the following condition (C) is satisfied:

(C) If(xy,...,z,) is a system of local coordinates of M around p, then the

following square matrix is invertible:

Cert)
Ox;0x; 1<i,j<n .

Let D = {z € C| |2] < 1}. D and 9D denote the closure and the boundary
of D, respectively. Let f and g be functions holomolphic on D and continuous

on D, which satisfy the following three conditions:

IF(2) <lg(2)] (=€ D),
[f(2)l = lg(2)| (2 €0D),
f(z) #0 (2 € D\{0}).
Show there exist & € C with |a| = 1 and m € N U {0} such that f(z) =
az™g(z).



