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X E ¥ 1§ / Instructions

1. BERFBROARE T, ZOMEMTFEEL RN &,

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

2. RMFIZET, LT, HAFEROERRERH BRI RBELESZ &,
If you find missing, misplaced, and/or unclearly printed pages in the problem
booklet, ask the examiner.

3. AFICHEIMALY, X 1EE, BEXWE2EETH S, BERABELVLHE
THETEZ L.
This booklet contains Problem 3 on page 1 in Japanese and page 2 in English.
Answer the problem in Japanese or English.

4. FFERRLIEAEINS, BELRE SIMERROBREHERALTS LW,

You are given one answer sheet. You may use the back of the sheet if necessary.
5. BRI EAOEE I NERRL, SRESBICIORKTRET 2HEES %

ATHZ 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.

6. ERAMIARFr oMo 222,
Do not separate the draft papers from this problem booklet.
T BECHEERVES, R, XERLERAUVABRIEN LTS,

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

8. MERKD LUCHERFELRIAWI &,
Do not take either the answer sheets or the problem booklet out of the examination
room.

ZERE S / Examinee’s number | No.

LERCRBRESEFEATS Z &, Fill the above box with your examinee’s number.
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Problem 3

Let us randomly place circle stones © and square stones (] one by one in a line from left
to right. The circle and square stones are placed with probability 1 — g and g, respectively,
according to the independent and identical distribution, where 0 < g < 1. The placement
stops right after M square stones are placed in a row, where M is a positive integer. We
show examples of the lines for M = 4 as follows.

linel ©OLOOO
line2 OoOooOdOOd

Let L be a random variable which represents the number of the stones after stopping the
placement. For the case of the lines shown above, I, = 5 and L = 9 for lines 1 and 2,
respectively.

Here, we consider intermediate states during the placement. Let k& be a non-negative
integer and let Cy be a state of a line where there are k square stones in a row from the
right end. For instance, we consider the following lines for M = 4.

line3 oO0O0OooOO
lined O0OOO

Since we are considering the case of M = 4, lines 3 and 4 are not stopped yet. Line 3
is in state C5 since there are 2 square stones in a row from the right end. Line 4 is in
state Cp since there is no square stone at the right end. Let ag, be the probability that
the stopping condition is met after placing n stones starting from state Cj, where n is a
non-negative integer. We define the following generating function Ag(t) for agy.

Ak(t) = Z tnakn

n=0

Answer the following questions.

(1) Caleulate the mean and variance of L for M = 1.
(2) Obtain the recurrence relation that Ax(t) satisfies.
(3) Obtain Ag(t) as a function of ¢, M, ¢, and k.

(4) Calculate the mean of L.
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