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# ¥ 2 / Mathematics 2

HEARFRE / Examination Time: 14:25-15:15

¥ B F= H / Instructions

1.

REAEIAD AR E T, TOMERFEREIZVWI &,

Do not open this problem booklet until the start of the examination is announced.

AMFIET, 8T, DRRBHOERREEH - BRITEALELZ L.
If you find missing, misplaced, and/or unclearly printed pages in the problem
booklet, ask the examiner.

ARMFICENXB SUCEIOE 2 M55, ARBERVUEETRET S L.
This booklet contains Problem 2 both in Japanese and in English. Answer the
problem in Japanese or English.

[RERAME L PES NS, PELRE IEREAKOEIEMEALTE LW,

You are given one answer sheet. You may use the back of the sheet if necessary.

IRERGLEFOREE WAERE, SRESSIUZORKTRET SHEESE

WATHZ .
Fill the designated blanks at the top of the answer sheet with your examinee
number and the problem number you are to answer.

. HEARIARTS ST B R W 2.

Do not separate the draft sheets from this problem booklet.
B EGRRNES, B8, XERYEREALVAERREN LTS,

Any answer sheet including marks, symbols and/or words unrelated to your answer
will be invalid.

. RERRS JUCHERFIIEER VW 2.

Do not take either the answer sheet or the problem booklet out of the examination
rooIm.

SEZES / Examinee number | No.

EErSEBBEER2EAT S Z L, Fill the above box with your examinee number.
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%20
FEOEM s iU TIROBMA TEBINLHEH f(s) 2FXD.

fls)= foo #°~ L exp (—t)dt.
0
PFOBWESL L, 2B, LRAOHEAPWKET S Z LRI TITHELTEW.
(1) f(1) DfEZRD .
(2) EEOEOEMR t B X UHEBH n TR L TRER exp(t) > & AW IL2.
(a) IEDOER s (CH L TKOFEAZRE.

1 1
f 5L exp (—t)dt < =.
0 8

b)) n>s>0DLE, ¢>1 &Ml T EROER cIZHUTROTEFRDRH U T
LERE.

/ﬂcts“1 (—t)dt < —
expi{— _—
1 P n—as

(3) Fs) DR

2 00
dd‘);(;) =/(; g(t,s) exp (—t)dt

THRINBLE, Bl gk, s) 2—oRD & 48, BHLEIOMFERRTELT
PIRETIMEELTLW.

(4) KRATEHIND D OMERD &.

2

D= /Ooo (log t)* exp (—t)dt — (/000 (logt) exp (—t)dt) .
=L,

d2
5 log £(s)

2
6

s=1

LBl eRAVWTIN,
(5) EFOEHr BELCF o il U THEE p(r) 2

plr) = Zesp (- ~)

Itk TEDD. RATEHEIND SOEERD X,

S = /Ooo (logr)® p(r)dr — (/Ooo (logr) p(r)d'r)2 .



Problem 2

Consider a function f(s) defined by the following integral for positive real numbers s.
[+0]
£(s) = f £ exp (—t)dt.
0

Answer the following questions. You may answer without showing that the above integral
converges.

(1) Find the value of f(1).

(2) The inequality exp(f) > & holds for any positive real number ¢ and non-negative
integer n.

(a) For positive real numbers s, show the following inequality.

1
f t*Lexp (—t)dt < 1
0 8

(b) When n > s > 0, show that the following inequality holds for any real number
¢ that satisfles ¢ > 1.

¢ !
f t* Lexp (—t)dt < S
1 n—3§

(3) When the second-order derivative of f(s) is expressed as

df(s) _ [
—t = —t)d
L= [ ota) e (-t
find a function g{t,s). You may answer without showing that the order of differen-
tiation and integration can be exchanged.

(4) Find the value of D defined as

D= /:o (log t)% exp (—t)dt — (/Ooo {logt) exp (—t)dt)2 .

Here, you may use the fact that the following relation holds.
d2

=5 log £(s)

2
'E.

s=1

(5) Define a function p(r) for positive real numbers r and « as

p(r) = %FJXP (—%)

Find the value of § defined as

8= fooo (log )2 p(r)dr — (-/(;oo (log r)p('r)dr)2 .
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