TR0 I A A B R (SO - BT )
BeE i ANE B A LR A iR B R

2018 Entrance Examination For Foreign Students
Master Course in Mathematics, Graduate School of Science, Kyoto University

v
Mathematics

D5 [5] FTOLMEMER L. Answer all questions from [1]to [5].
® fREREIZ 31 TdH 5. The duration of the examination is three hours.

® RMBEIZHAES XOCRETEINT WS, BEIIHAREZZIEHGEE S 50T
#F< Z k. The problems are given both in Japanese and in English. The answers
should be written either in Japanese or in English.

®@ ZEE. - MEOFBIAAIK ZIE 5. It is not allowed to refer to any

textbooks or notebooks during the examination.

[{£7Z (Cautions)]
1. 83D H 5 £ THMPHWI &. Do not open this sheet until it is permitted.

2. fRBE M- SHEAMBRO TR TIZ, ZES - Kf 25 AE K. Write your name

and applicant number in each answer sheet and scratch pad.

3. M IR Z LTI OB FHE AW, FEES & &S FARORNIZEA
H &. Use a separate answer sheet for each problem and write the problem
number within the box on the sheet.

4. 1% 2L EICDOZz>TIRET S L &L, DDOZ2DHBHT L ZH/RLTIX
DMz 5 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.

5. ZOREHAMKIEFBIE > TL V. You may take home this problem sheet.

[Ed %= (Notations)]

LUFOMBET R, C, ZixZhTh, KBOeK, ERBO2K, BEHOekz
*9.
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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X 228U, ZIX] 2 Z LOZHABRE T 5. f(X) =X+ X2 +2X +
2 € ZIX] B, f(X) &b THEEKIN: ZIX]) DA TTVE T £BX.
A=7Z[X]/I £$5.

(1) BADIGa TH>T, a>=a &/ H DD ZE KD XK.

(2) RADIT O TH-T, b =1 23 bDDEEZ KD &K

K, CR*(i=12) 2BRHAEEGLTS. f: K, x Ky » R 25 5&e 7
5. % peK LT

9(p) = max{f(p,q)|q € K}

EEE BN g KL o R EZEDD. ZOWK, g 1I3EKETH DI L 2RE.

R EOFEBEESGEE f 12O\ T, TOUXERTHY, D, FED ceR
WZx LT
Ac={z eR| f(z) =c}
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Let a,b,c be real numbers. Determine all (a,b,c) such that the following
three vectors

[ e T e T

in R* are linearly dependent.

Find the value of the integral
*  sinx
————dx.
/0 (2?2 +1) ¢

Let Z[X] be the polynomial ring over Z with variable X. Let f(X) =
X3+ X%+ 2X + 2 € Z[X]. Let I be the ideal of Z[X] generated by f(X)
and 5. Put A =7Z[X]/I.

(1) Find the number of elements a € A such that a? = a.
(2) Find the number of elements b € A such that b'® = 1.

Let K; C R? be a bounded closed subset for i = 1,2. Let f: K; x K -+ R

be a continuous map. Define a function ¢g: K; — R by

g9(p) = max{f(p,q) |q € Ky}

for p € K. Show that ¢ is continuous.

Let f be a bounded real-valued continuous function on R. Suppose that for
every ¢ € R,
Ac={z eR|f(z) =c}

is either the empty set or a finite set. Show that f is uniformly continuous
on R.



