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(i) P.(k) ZRD K.

(ii) Pn(k) D nlcBId Bil{bXZ2 KD K.

i) Fiz 8 = %P; (g) YU, f(z,t) 1 ¢ \CB U BRI MA TTRET o ICBI L O
FEHC 2 HATIRECH B LITET 5. f(0,1) X B TERE, 1 (i) ©
Kbt P (k) Ol s, = =D, = _ e 3 afEDB LT, a0,

T T
T > 0DMmERZELH->TEHEX., T T, viZEHT, DIEDEMTHS.

(iv) U4 —H—ODKZ]t TOLEDFT X (1) = /oo dz zf(z,t) EAIEDHIH o*(t) ==
—(X(t))2+/_o:o dz 2% f(z,t) ZETEE K. TTT, lim 2 f(x,t) = lim ? aféi’ t) _
Q;wm=a%m=05;@/'dxﬂ%wzl%waiw.
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Let us consider the one-dimensional random walk. A random walker can be at regularly

spaced positions ...,x_1,Zg,Z1,... along a line, where zj, = ak with k =...,-1,0,1,...

and a is a positive constant. The walker is at z( initially, and sequentially jumps to the

nearest right or left position with probability p or ¢ = 1 —p, respectively, where 0 < p < 1.

Every time interval between the successive jumps equals 7, i.e. the walker jumps at time

t =n7t (n =1,2,...). P,(k) denotes the probability that the walker is at x) after n

jumps. Answer the following questions.

(i)
(i)
(iii)

Obtain P, (k).

Obtain the recurrence formula of P,(k) for n.

1 T

Let f(z,¢) = 2—PL (—) f(z,t) is assumed to be continuously differentiable with
a 7 \a

respect to t and twice continuously differentiable with respect to z. Derive the

partial differential equation for f(x,t) from the recurrence formula of P, (k) obtained

2 _
in the question (ii) under the limit, @ — 0 and 7 — 0 with ;— = D and M = 1,
T ¥

where v is a constant and D is a positive constant.

Calculate the average position X (¢) of the walker at time ¢, X (¢) := / dz zf(z,1)

and the variance 02(t) of the position at ¢, o2(t) := — (X (t))* + /oo dz z%f(z,t)
with the use of lim 2’ f(z,t) = lim xQGféx’t) = 0, X(0) = 0%(0) = 0 and
z—+o0 z—+o00 T

Lde flz,£) =1



