| how many visits I can have in a few minutes of computer time.
> nvisits == 100000
nvisits := 100000
> visits :== (0
visits :=0
> lastvisit == 0
lastvisit =0

> recurTime := Vector(nvisits)
| 1.. 100000 Vector

column

_ Data Type: anything
recurTime :=

Storage: rectangular

Order: Fortran _order

2
X
exp[——z J
_\a

> pi=
pi=x— >

| o

p:=x—>ze

> =100
a:=10.0

[> with( RandomTools) :

 that this variable holds the appropriate value the next time we return.
> while visits < nvisits do

Statistical Mechanics Assignment 8 Solution
My plan is to run my simulation long enough that the origin has been revisited nvisits times. The
variable /astvisit will hold the value of z at the last visit. The time between this visit and the last will be

stored in a Vector called recurTime. I also initialize ¢ and x for my random walk below.

Note that I tested my code with much smaller values of nvisits, and used these test cases to figure out

[I‘m going to define p as a function of x so I can just call this function later:

(1)

(2)

3)

(4)

)

(6)

(7)

(8)

Here is the main loop. The outer loop repeats until we have filled up the recurTime vector. We compare
a random number 7 to p(x). If 7 is less than p(x) (an event with probability p(x)), then we take an outward
step, otherwise we take an inward step (back toward the origin). Note the use of the sign() function to
determine which direction is outward. After taking the step, we check if we have returned to the origin.
If so, we increment the number of visits, store the interval of time since the last visit, and set lastvisit so



r := MersenneTwister| GenerateFloat]( ) :
if (r < p(x)) then
X =x+ sign(x):
else
X = x—sign(x):
end if:
t=t+1:
if x =0 then
visits == visits + 1 :
recurTime| visits | := t—lastvisit :
lastvisit ==t :
end if:
| end do:
[> with(Statistics) :
[Now we can just calculate the mean recurrence time and the standard error in this estimate.
[> Mean (recurTime)

9.712600000 9)

> StandardError( Mean, recurTime)
0.05125111003 (10)

[We would report a mean recurrence time of 9.71+0.05.



