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Random Walks 1D
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cosa dobbiamo tenere in memoria
se vogliamo solo i comportamenti medi,
pur istantanei (cioè step per step)  ?

ogni step di ogni camminatore?

non serve….

←xi≠, ←→x2
i ≠



The basic algorithm:
ix = position of the walker
x_N, x2_N = cumulative quantities
rnd(N) = sequence of N random numbers

! rw1d.f90
! A simple random walk program in 1D.
!
program rw1d

implicit none
integer :: N ! number of steps
integer, dimension(1) :: seed
integer :: icount1, icount2, icount_rate, ix, irun, istep, nruns
real, dimension(:), allocatable :: rnd ! array of random numbers
integer, dimension(:), allocatable :: x_N, x2_N ! sum of deviations and
! squares over the runs
integer, dimension(:), allocatable :: P_N ! final positions, sum over runs

print *, "Enter number of steps, number of runs, seed >"
read *, N, nruns, seed(1)

allocate(rnd(N))
allocate(x_N(N))
allocate(x2_N(N))
allocate(P_N(-N:N))
x_N = 0
x2_N = 0
P_N = 0
CALL RANDOM_SEED(PUT=seed)

do irun = 1, nruns
ix = 0 ! initial position of each run
call random_number(rnd) ! get a sequence of random numbers
do istep = 1, N

if (rnd(istep) < 0.5) then ! random move
ix = ix - 1 ! left

else
ix = ix + 1 ! right

end if
x_N (istep) = x_N (istep) + ix
x2_N(istep) = x2_N(istep) + ix**2

end do
P_N(ix) = P_N(ix) + 1 ! accumulate (only for istep = N)

end do

print*,"# N=",N," nruns=",nruns
print*,"# <x_N> = ",real(x_N(N))/nruns
print*,"# <x^2_N> = ",real(x2_N(N))/nruns
print*,"# <x^2_N>-<x_N>^2 = ",real(x2_N(N))/nruns-(real(x_N(N))/nruns)**2

open(1,file="P_N",STATUS="REPLACE", ACTION="WRITE")

3

(1 run= 1 particle= 1 walker)
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But we can monitor what happens 
for each intermediate step by using 
arrays x_N() and x2_N() and 
including the calculation inside the 
loop on the steps
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var

numero di 
camminatori fissato
(qui 150)
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accuracy

Δ non è regolare
(non diminuisce 
monotonicamente)
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accuracy

Δ non è regolare
(non diminuisce 
monotonicamente)



Random Walks 2D
How to generate random unit steps http://www.krellinst.org/UCES/archive/modules/monte/unitstep.html

1 of 1 24-10-2005 10:42

Generating 2-D random unit steps

Choose  a random number in the range  and then set .1.

Choose a random value for  in the range  and  (choose the sign 

randomly too).

2.

Choose separate random values for  in the range  (but not ). 

Normalize  so that the step size is 1.

3.

Choose a direction (N, E, S, W) randomly as the step direction (no trigonometric functions are
then needed). Note, choosing one of four directions is equivalent to choosing a random
integer on [0,3].

4.

Choose separate random values  in the range . Although the step size is 

generally not 1, it becomes 1 on the average.

5.

Although all these methods seem to be reasonable, only the last one gives us good results when we
are dealing with a large number of steps.

BACK to the main document.

TEST DIFFERENT ALGORITHMS!
WHAT IS THE BEST?  THE ONE WHICH GIVES THE BEST BEHAVIOR?

WHAT IS THE MOST EFFICIENT?
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[⟨ 3/2, 3/2]
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RW su reticolo esagonale

stessa legge
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stessa legge

p⟩ = 0.4
RW su reticolo quadrato con drift vs dx



Random Walks 2D - pioggia
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stessa legge
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dispersione al suolo cioè ←→x2
0≠ (“0” ad indicare y=0)


