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An English Translation:

Statistical Mechanics

S

Let a time series Xg, X1,... € (—1,1) be determined by an ergodic dynamical system

d
Xni1 = 4X32 — 3X,,, which has an invariant probability measure p(dr) = 2 o
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the interval (—1,1). Assume that
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for any function B(x) satisfying

/_ |B(2) Pu(dz) < oo,
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(B) is defined as (B) = f_ll B(z)p(dz). Answer the following questions.
(i) Give a general solution X, for an initial condition X, = cos(p).

1
(i) Show that (B) =0 and (B?) = 3 for B(x) = z.

(iii) Show that (B) =0 and (B?) = % for B(z) = 4x® — 3x.
(iv) Show that (B) = 0 for B(z) = (42* — 3z)z.
1
(v) Show that (B) = ag and (B?)—(B)? = E(a%%—ag) for B(z) = ap+a1x+as(4x® —3z).

(vi) Let us construct a one-dimensional random walk defined by
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N
for B(x) = ag+ayz+as(4x3—3z). Obtain the diffusion coefficient D = Nlim {r 2(]\7 )>
—00



