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B ¥ IH / Instructions

. REABOESME T, ZOMEMFEEI RN

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

FMFIZET, BT, HRAEHOEMREVRH o BEIcEBELHZ I L.
If you find missing, misplaced, and/or unclearly printed pages in the problem
booklet, ask the examiner.

CAMFIRE MRS Y, HAXZ1EHE, X 2HETHS. HAERWLE

BTHESBHI &,
This booklet contains Problem 2 on page 1 in Japanese and page 2 in English.
Answer the problem in Japanese or English.

BEERKINSEZNS, RELL ZRERAROEEAFRLTS L.

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

. BERBESORES WAHEAIL, ZRESEIVZOBKTREY 2MEES %

SNTIEATHI L.
Fill the designated blanks at the top of each answer sheet with your examinee’s
number and the problem number you are to answer.

EREAREAMFEFL OB v &,
Do not separate the draft papers from this problem booklet.

BEICBERLRVES, B8, XERYERALALBTRIEDL TS,
Any answer sheet including marks, symbols and /or words unrelated to your answer
will be invalid.

fRERMS L OCHERFEEL RV &, _
Do not take either the answer sheets or the problem booklet out of the examination
room.

ZERES / Examinee’s number | No.

EEIcRBER2EAT S Z £, Fill this box with your examinee’s number.
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dIn(e)

(1) Jn(e) = T2 25 <. g(a) :é(f(an)—f(%)) CHBTEERE

T e, B LA R TH S D L EANT kL.
(2) I(0) = Tim In(a) ¥B<. EEO B € [Lo] CHUT lim J(6) BHEL, #,
A (L, o] E—RRT B2 L RRL,
Io)= | (Jlim Ju(8)) d8
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(3) Ila) 23K &.
(4) LTFOMSERD K. 2#%L, p>g>0 295,

/‘ ® e P cos (pr) — e 9% cos (gx)
0 T

dx




Problem 2

Consider the following integral I,,(a) for & > 1 and n > 0.
n —
= [ 10208 g

Assume that a real-valued function f(z) is continuous and differentiable on = > 0, its

derivative is continuous, and li)m f{z) = 0. Answer the following questions.
T—r00

dl,(e)

(1) Define Jp(a) = P Show that J,(a) = é (f (an) — f (%))

You can use the fact that the integration and the differentiation commute in this
context.

(2} Define I{a) = nli’rrgo In{a). Show that nll)rrgo Jno(B) exists for any 8 € [1,a] and it

uniformly converges on [1, o], and show that

I(e) = fl i (1im Ja(8)) dp.

T—r 00

(3) Obtain I(a).
(4) Calculate the following integral. Note that p > ¢ > 0.

f ® ¢=P% cog (pz) — e~ cos (gx)
0

x

dx




(EERE A / Draft)



(EREAAL / Draft)



