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Origin Assignment 1 -- Simulation of a Two-Dimensional Random Walk.

1.  Write a brief statement of operation for the script of the 2-d random walk.

2.  Plot ‘Data1’ with a ‘Line + Symbol’ plot to display the final random walk.

3.  Plot ‘Data2’ with a ‘Scatter’ plot to display the distribution of the final positions in the x‑y plane.

4.  Change Column A in the worksheet Data3 from an array of X-values to an array of Y-values (Click on Data 3 to select it; the navigate Column:Set as Y). Plot both Column A and B in a scatter plot. Fit them both to a Gaussian Amp function.  You should get something that looks like this:
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5.  Note the value for w, which is related to the root mean square deviation. Repeat the simulation for several different values of the total number of steps in a walk. (You will need to modify the script to introduce different numbers of steps, e.g. 10, 25, 50 , etc.). Save the data for these different simulations, and fit them to Gaussian functions as in part 3. Calculate the root mean square deviation, and plot the root mean square deviation as a function of the step number. What is this function? (What should it be?)

6.  Extra Cr. Reformulate the script to generate a random walk, where each step length is the same, but the direction of each successive step can be in any direction in the x-y plane, independent of the previous step. (Hint: Use the random number generator with trigonometric functions, e.g. sine and/or cosine. Plot out representative data akin to parts 1, 2 and 3 above. Include a printout of the script.

Instructions for generating 2-dimensional random walk simulations

1.  Open Origin.

2.  Navigate to ‘File:New’. In the dialog box, select ‘Worksheet’ and click ‘OK’. Repeat this operation. As a result of this process there should be three Books with worksheets. Rename Book1, Book2 & Book3 to Data1, Data2 and Data3. (For example, select a Book1 by clicking on it, then select ‘Windows:Properties . . .’. You will see Book1 in the short and long name windows, change them each to Data1, etc.).
3.  Select the Data1 workbook by clicking on it. Navigate to ‘Worksheet:Worksheet Script . . .’. A Script Window will appear.

4.  Copy and past the script shown below into the Script Window:

for (jj = 1; jj <=3000; jj ++)

{

data1_a[1] = 0;

data1_b[1] = 0;

for (ii = 2; ii <= 100;ii ++) 

      {

      xsteptemp = rnd(0) - 0.5;

      if (xsteptemp > 0) xstep=1; else xstep=-1;

      data1_a[ii] = data1_a[ii-1] + xstep;

      ysteptemp = rnd(0) - 0.5;

      if (ysteptemp > 0) ystep=1; else ystep=-1;

      data1_b[ii] = data1_b[ii-1] + ystep;

      };

data2_a[jj]=data1_a[100];

data2_b[jj]=data1_b[100];

};

Data3_a = histogram(Data2_a,2,-50,50);

Data3_b = histogram(Data2_b,2,-50,50);

4. Press ‘Do It’ to execute the script. (Be patient, it takes some time to execute the entire script.)

5.  Once the script has finished executing. Data1 will be filled with the coordinates of the last random walk simulated. This data sheet is overwritten each time a random walk is executed. (Each of the 3000 random walks is carried out by executing the inner ‘for’ loop, which is the ‘ii’ index.) Data2 is a 2 x 3000 array of the final x-y positions of all 3000 random walks. Data 3 contains these final positions sorted according distance from the (x,y) origin.

6.  You will want to save the project at this point.
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