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2009 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]
® MEEENX 3R TH 5. The duration of the examination is three hours.

® MEIZHARGES X OEETHEI, N TV S, EIFHAGE - 85 5 THWT
b X\, The problems are given both in Japanese and in English. The answers
should be written either in Japanese or in English.

® ZHEH. /- MEHOFRLIAAIZ IR 5%, It is not allowed to refer to any
textbooks or notebooks during the examination.

(733 (Cautions)]
1. #8570 H % £ THI¥Z £, Do not open this sheet until it is permitted.

2. FREIAR - IR ¢ XTI, ZEK S - KA ZGAY L. Write your name

and applicant number in each answer sheet.

3. BREIEEH T LIRS G2 Fl v, IR 5 2 S TR FEP I A
¥ K. Use a separate answer sheet for each problem and write the problem
number within the box on the sheet.

4. 1% 2KEL EICh > TRET 2 L EIX, DD0EFDH 5 &2 MM THRIC
BN L CRO MM S Z &, If you need more than one answer sheets for
a problem, you may continue to another sheet.

5. ZOREHMIEE B4 -> TV, You may take home this problem sheet.

(525 (Notations) ]
LUTOMET R, C 32z, EEO2E, BRED 2R 2RT.

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

complex numbers by C.



a,bZFBETHLEE, ROTINDEBZRD X -

1 —1 0 1

2 a+b-—2 a-+b —a—0b—2
1 —a—-b—-1 —a—-b—1 a+b-1
-1 —a—b+1 —a—-b—-1 2a — 3
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I'={f(z) eClz] | f(1) = f'(1) = 0}
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{re X | f(z)=g(x)}
& X DB EAGTH S 2 L 2RE,
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Let a and b be real numbers. Compute the rank of the following matrix:

1 —1 0 1

2 a+b-—2 a-+b —a—0b—2
1 —a—-b—-1 —a—-b—1 a+b-1
-1 —a—b+1 —a—-b—-1 2a — 3

Compute the following integral:

// v’V dady, D ={(x,y) eR*|0<y<a}.
D

Let C[z] be the polynomial ring over the field C of complex numbers. We
define a subset I of C[z] by

I'={f(x) €Cla] | f(1) = f'(1) =0},

where f” denotes the derivative of f. Show that [ is an ideal of C[z] and
compute the dimension of the quotient ring Clz|/I as a vector space over C.

Let X be a topological space, Y be a Hausdorff topological space, and f, g
be two continuous maps from X to Y.

(1) Show that a subset

{re X | f(z)=g(x)}

of X is closed.

(2) Suppose that there exists a subset A of X such that A = X and f|4 = g|a,
where A is the closure of A and f|4,g|a are the restrictions of f, g to A,
respectively. Show that f = g.

Let f(z) be a holomorphic function defined on {z € C | |z| > 1}. Suppose

that f satisfies
f(2)] < V17|

for all z. Show that lim f(z) exists.
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