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1.

ABMFEBROAMET, ZOMERTFEZEI VI &,

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

C AFCET, LT, EBRREREOERRR SR H o IBEITIRLES Z 2.

If you find missing, misplaced, and/or unclearly printed pages in the problem
booklet, ask the examiner.

AMFEEIMPH Y, ARG 1EE, EXX2EATHS. BRERNLE
BTRETLI .

This booklet contains Problem 3 on page 1 in Japanese and page 2 in English.
Answer the problem in Japanese or English.

. IREFR BB NS, BELE FIREERKOERA2HEALTE LW,

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

 RERRESOHEE XML, SREZBLICEOANTHET ZHERS 2

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

HERARKEAMEN SIS 2 b,
Do not separate the draft papers from this problem booklet.

REIZEREWES, 7%, XERYE2RALATRIED LT 5.
Any answer sheet including marks, symbols and/or words unrelated to your answer
will be invalid.

RERMS L UHERF IR RN &,
Do not, take either the answer sheets or the problem booklet out of the examination
room.
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Problem 3

Consider a region R defined by 0 < < 1 and 0 < y < 1 in the zy-plane. We randomly
select a point on R and refer to the selected point as A. We assume that A is uniformly
distributed on R. Let AB be a perpendicular line from A to the y-axis and AC be a
perpendicular line from A to the z-axis as shown in the figure. We call rectangle OCAB as
“the rectangle of A”, where O denotes the origin. Let S be a random variable representing
the area of the rectangle of A. Answer the following questions.

(1) Calculate the expectation value of S.
(2) Calculate the probability that § < r holds, where 0 < r < 1.

(3) Calculate the probability density function of 5.

Again consider the region R. Let n be a positive integer. We select n points on R and refer
to the selected points as Aj, Ag,...,A,. We assume that each of the points is uniformly
distributed on R, and A; and A; for ¢ # j are selected independently. Answer the following
question.

(4) Let S; be a random variable representing the area of the rectangle of A;. Let Z be a
random variable which is the minimum of S1,.59,...,5,. Caleculate the probability
density function of Z.
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