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2015 Entrance Examination For Foreign Students

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

S

Mathematics

® NG [5] £ TOLMEMAR L. Answer all questions from [1]to [5].
® RN 3B T 5. The duration of the examination is three hours.
® METAARERBLOEETENMIMN WS, EIIAAREEITEELSHL LN T

=<

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

should be written either in Japanese or in English.

® ZFEE. ) — MAOELIAAIT 251k 34, It is not allowed to refer to any
textbooks or notebooks during the examination.

[{F & (Cautions)]

1.

2.

D.

FBrRDdH 5 E TRV Z &, Do not open this sheet until it is permitted.

FRZEIME - IR RO~ TS, ZBRE S - KA 2L AE L. Write your name

and applicant number in each answer sheet and scratch pad.

CPREIIA R Z SR DA AR R VY, S S & SR R OPENIZFEA

W X. Use a separate answer sheet for each problem and write the problem

number within the box on the sheet.

1RZ 2HLL BICOle > TIE T2 L &1L, D22 0HD T & ZPIR LT
DHMIZFE D 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 ORMEARKIZEF DR > T XV, You may take home this problem sheet.

(55 (Notations)]
UTORET R, ClxThti, FEORE, ERBO2EERT.

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

complex numbers by C.



a ZEFEBEETDH. UTOEBTINEEZD.

1 0 a 3 0 0
A=10 3 0], B=]0 -1 0
a 0 1 0 0 3

AW 3 EE H{T8] P Th-T, P AP = B 2775 D1%, Vo
1FET 2D

{f.} ZBAXME (0,1) oM ATRE7RBI%DFIT, LED z € (0,1) L{EE
DIFEFEE n lZxt L,

[fa(@)] <1

M7= INTWDET S, {f,} 23 £12(0,1) THEARKRT D &, {f,} X
F12(0,1) TARINRT 2 Z & 27t

Rlz] # R D1 E¥EEARET . [ 225N 23 -8 THEK SN R[7]
DATTNETD., FREE A=R2]/I B, B ADxLta THHT,
at—1=0 &M= 7 bOOMEEERD L.

S2={(z,y,2) eR¥ |22+ 2+ 2 =1} LBX, G f: 2R %
f(z,y,2) = (yz — 2,20 — y, 2y — 2)
TEDDH. ZOLE fORRSZTXTRDE. 22T, peS?itkirs

f o5y
dfy: T,5% = Ty R®

DFEER2 LD /IhSWE X, p & fORESLND.

ROFET D2 KD K.

| <xﬁ> dz.
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Let a be a complex number. Consider the following complex matrices.

0 O
-1 0
0 3

A:

Q O =
S w O

a
0|, B=
1

o O W

Determine when there exists an invertible 3 x 3 complex matrix P satisfying

P7'AP = B.

Let { f.} be a sequence of differentiable functions on the open interval (0, 1)

such that for any x € (0,1) and any positive integers n,

[fa(@)] < 1.

Prove that if {f,,} converges to f pointwise on (0, 1), then {f,,} converges to

f uniformly on (0, 1).

Let R[z| be the polynomial ring in one variable over R. Let I be the ideal
of R[z] generated by the polynomial 23 — 8. Consider the quotient ring
A = Rlz]/I. Find the number of elements a of the ring A satisfying a*—1 = 0.

Set S? = {(z,y,2) € R¥|2* + y* + 22 = 1}, and define a map f: S? — R3

by
f($7yvz) = (yz_xazx_yaxy_z)

Determine all the singular points of f. Here p € S? is called a singular point

of f if the rank of the differential of f at p
dfy: Tp52 - Tf(p)Rs

is less than 2.

Compute the following integral:




