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2016 Entrance Examination For Foreign Students
Master Course in Mathematics, Graduate School of Science, Kyoto University

[
Mathematics

® [1]00[5|00000000000 Answer all questions from [1]to [5].
® 00000 300 O000 The duration of the examination is three hours.

® 000000000000000OO0DOO0ODOODODOO0DOObOObOODbDODbOOn
00000 The problems are given both in Japanese and in English. The answers
should be written either in Japanese or in English.

® 000 -000000D0000 OO OO0OTt is not allowed to refer to any

textbooks or notebooks during the examination.

000 (Cautions)d
1. 000000000DO00D0ODo not open this sheet until it is permitted.

2. 0000 -00000000000000 -00000000Write your name
and applicant number in each answer sheet and scratch pad.

. 0000b0D0O0oDoo0bo0obOoDOooDobOOobOooDOoDoobobOoog
0 O O Use a separate answer sheet for each problem and write the problem
number within the box on the sheet.

4. 0000000O0O0ODODO0O0ODOO0ODOO00ODOO00ODOODODODODOOODODOO
00000000 OIf 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. 00000000000 000OO You may take home this problem sheet.

000 (Notations)O

00oooo R, C,zOooOoooooooooODOOoO0oO0oO0oO0O,00000a
ooo

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.
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4 15 1 -9
1 4 0 -3
—4 —-18 -1 15
0O -1 0 2

_— NN O =

0000 f4:R° - R0 fa(v)=AvO00O000 f,LOODODOOOOOO
goboog

000 {a,} O
lim na, =a >0

0000000000 [0,00)000000000 f(z) 0
lim f(z) =k

Tr—00

gobbbouogobboboooobbobuooooon
Y A -
lim — (x)e " *dx.
n—oo M, 0
vy =(9,4,5), vo =(7,2,3), v =(1,6,7) 00000
G =7 )(Zvy + Zvy + Zvs)

000000 GEoO0OO0200000000000

R'O0000000000000 ADDOO 0000
U(A) = {z € R" | inf{d(z,a) | a € A} < €}
OOO0OR'00000000000000000 AD BOOOO
dy(A,B)=inf{e >0 | AC U(B) 00 B C U(A)}

00000000 d(z,y) (z,y c R0 20y00000000000000
O0O0R"00000000000000 A, B,C000000000000

1. dy(A,B)=0000 AD BOR"00O0O000000O0O0O00O
2. dy(A,C) < dy(A, B) + dy(B, C).

goooooooo
, " zsin(27x)
lim _—

r—00 _r1—|—x—|—{,(,’2 ’



Consider the following real 4 x 5 matrix.

1 4 15 1 =9

0 1 4 0 -3

2 -4 —-18 -1 15

10 -1 0 2
Define a linear map f4 : RS — R* by fa(v) = Av. Find a basis of the null
space of f4 and a basis of the image of fa, respectively.

Let {a,} be a sequence of real numbers with

lim na, =a >0

n—oo

and let f(z) be a real-valued continuous function on [0, co) with

lim f(x)=k.

r—00

Then compute the following limit.

1 oo
lim — / f(x)e dx.
0

n—oo M,

Put vi = (9,4,5), vo = (7,2,3), v3 = (1,6,7), and consider the quotient

group
G =72/ (Zv, + Tvy + Zv3).

Find the number of elements of order 2 in the group G.

Let A be a nonempty compact subset of R", and let € be a positive number.
Put
U(A) ={z e R" | inf{d(z,a) | a € A} < €}

and for two nonempty compact subsets A and B of R”, define

dp(A,B) =inf{e >0 | A C U/(B) and B C U.(A)}.
Here d(z,y) (z,y € R™) is the Euclidean distance between x and y. Then
for nonempty compact subsets A, B, C' of R", prove the following.

1. If dg(A, B) =0, then A coincides with B as subsets of R™.
2. dy(A,C) <dy(A,B)+du(B,C).

Compute the following limit.

lim " zsin(27x)

r—00 _r1—|—1‘—|—x2 ’



