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2010 Entrance Examination For Foreign Students
Master Course in Mathematics, Graduate School of Science, Kyoto University

10
Mathematics

® [1]00[5]0000000000. Answer all problems from [1]to [5].
® 00000 300 O000The duration of the examination is three hours.

® 0ODO000OO00OO0OO0OO0ODOOO0ODOOODOOODOODOOOOOOOODOOODOOOOn
0000 The problems are given both in Japanese and in English. The answers
should be written either in Japanese or in English.

® 000 -0000000D0000 OO O0O0Tt is not allowed to refer to any
textbooks or notebooks during the examination.

000 (Cautions)O
1. 0000000000000 Do not open this sheet until it is permitted.

2. 0000 -0000000000O00000 -00000000Write your name
and applicant number in each answer sheet.

. 00000b00obo0obooobobobooooobooooboOooooa
0 O O Use a separate answer sheet for each problem and write the problem
number within the box on the sheet.

4. 00D00000ODOO0ODODO0O0ODO0ODOO0ODOO0O0ODOODODODOOODOOOO
O000000000D0D0O0ODOOIf you need more than one answer sheets for
a problem, you may continue to another sheet.

5. 0000000000 DOO0ODOO You may take home this problem sheet.

000 (Notations)O

ooooboo R, COO00Ooo,0oobog,boobooooon.
In the problems, we denote the set of all real numbers by R, and the set of all

complex numbers by C.



xr0gobobooooboboboooobobogan

8 8 —~ 8
8 — 8 8
— 8 8 8

8 8 8 =

gobobooogooboo

n//me_ﬁ_y2d$dy, D={(z,y) e R*[2* +y* < 1}.
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Let x be a real number. Compute the rank of the following matrix:

1l 2 z «x
r 1 z «x
r x 1 x
r r v 1

Compute the following integral:

b//me_ﬁ_dexdy, D= {(z,y) e R? | 2® +y* <1},
D

Let Clz,y] be the polynomial ring with two variables over the field C of
complex numbers and let I be the ideal of C|x,y] generated by the three
polynomials

24+ 4r4+4, zy+ax+2y+2, and o +3y*+ 3y + 1.

Compute the dimension of the quotient ring C[z,y|/I as a vector space over

C.

Let f:R? — R be a C* function with f(0,0) = 0. Suppose 2—5(0,0) # 0.
Then verify that there exist two open neighbourhoods U,V C R? of (0,0)
and a diffeomorphism ¢ : U — V such that

fop(r,y) =0+ y=0.

Show the following equality:




