P 23 R RUCR AR A EA TR (B - BT B

B % SHEINEE A A LR SRR

2011 Entrance Examination For Foreign Students

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

Mathematics

® 26 5] £ TOLM%EMER L. Answer all problems from [1]to [5]
® &R 3K Td 5. The duration of the examination is three hours.

& Fn'an:ECj:Elzli; iOJ:U‘y%E “Ciﬁ “Tb)% ﬁZFJKiEIZKnH’ nné’.%‘;’cib)f
$H L \», The problems are given both in Japanese and in English. The answers

should be written either in Japanese or in English.

@ ZEEH. - MEHOFLIARIE ZEIE T 5. Tt is not allowed to refer to any

textbooks or notebooks during the examination.

(733 (Cautions) ]

1.

2.

5.

R DH 5 F THD @ Z £, Do not open this sheet until it is permitted.

R RS - BHRARD T X Tlg, ZEaES KA Z AR K. Write your name
and applicant number in each answer sheet.

R 3R] O &SR OB IR v, RS 2 S OB IC A
¥ K. Use a separate answer sheet for each problem and write the problem

number within the box on the sheet.

1% 2B Eichb > TIRET 2 L E1F, DD0ZDH 5 T L 2 U RIS
R L CROHMICE 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.

Z OREAMIER S > T XLV, You may take home this problem sheet.

[Ft%5 (Notations) ]

DT OMET R, C 32 i, EhUOEKE, HELO &K Z2RKT.
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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Let V' be an n-dimensional real vector space with n > 2. Prove that every
element v € A" 'V can be written as

V=1 N ... \VUp_1

with some elements vy, ..., v,_1 € V. Here A" 'V denotes the (n — 1)-st
exterior product of V.

o0

1
Prove that e = Z — is an irrational number.

n:
n=0

Let p be a prime number. Find the number of elements of the abelian group
(Z/p*Z.)* of order p*.

Set S? = {(z,y,2) € R® : 22 + 4?4+ 2% = 1}, and define a map f : S? — R®
by f(x,y,2) = (x4, y*, 2%, 2y, yz, zz). Answer the following questions (with
explanation).

(1) Is f an immersion?

(2) Is f an embedding?

Compute the following integral:

/°° dx
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