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2013 Entrance Examination For Foreign Students

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

10
Mathematics

® [1]00[5]|00000000000 Answer all questions from [ 1] to [5].
® 00000 300 0000 The duration of the examination is three hours.

® 0O000000000OO00D0O0OO00O0O00O000DOO0O00OO0O0DOOO00oOOd
00000 The problems are given both in Japanese and in English. The answers

should be written either in Japanese or in English.

® 000 -0D0000D00000 OO OO0O0OTt is not allowed to refer to any

textbooks or notebooks during the examination.

000 (Cautions)Od

1.

2.

0000000000000 Do not open this sheet until it is permitted.

0000 -00000000000000 -00000000Write your name
and applicant number in each answer sheet and scratch pad.

0000O0oOoo0o0o0oO0bOooDoooboboooDoooooboOooooon
0 O O Use a separate answer sheet for each problem and write the problem

number within the box on the sheet.

000d0doDO00odoooobOoooooboooooooOooooon
0000000 00OIf 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.

O000000000DO0O0O0OYou may take home this problem sheet.

000 (Notations)O

000000 R,COOD0O0ODODODOOUODOODOODODODOO
In the problems, we denote the set of all real numbers by R, and the set of all

complex numbers by C.
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Determine all real numbers x for which there exist 3 x 3 real matrices A, B

such that
1 0 0
AB—BA=10 =z 0
00 -1

Let f, g be real-valued functions on the interval [0, co) satisfying the follow-
ing conditions (a),(b):

() Tim f(z) =0,
o) [ lgta)lds < .
0
Prove that if the function h(zx) is defined by
h(z) =/ [ =y)g(y)dy,
0

then lim A(x) = 0.

T—r00

Let p be a prime number and F, the finite field with order p. Find the
number of 2 x 2 matrices X with entries in F, such that X? is the unit
matrix.

Let n > 1 be an integer and M C R""? a smooth n-dimensional submanifold
which is a closed subset of R""2. Prove that for any xy € M, there exists a
line L in R™*? satisfying the condition:

LNM ={x}.

Let f(z) be a holomorphic function on C\{0}. Prove that if the condition:

1
z)| < z z#0
\f()\_\/\|+\/m (2 #0)

is satisfied, then f(z) is a constant function.



