Spreadsheet Project

Chapter 23: Growth Models for Biological Populations

This activity uses spreadsheets to explore the unpredictable and chaotic aspects of the logistic model, including the effects of rounding.

1. Example: The logistic model

The spreadsheet below uses the initial value 0.21in cell B2 and the logistic model to define cell B3 as 4*B2*(1-B2). Copy the final row and repeatedly paste it to model the population over 20 years. 


[image: image1.wmf]
2. Task:

Chaotic systems are very sensitive to initial observations. Suppose the initial population was 0.22 To examine the impact this change would have on the data, copy the second column and paste it on another column. On this new copy, change the initial population to 0.22 Comparing the subsequent data, where do you see the first significant change? How do the models compare in year 5? After 10 years, do the models bear any resemblance to each other?

3. Exploration:

Copy the second column to another column, and change the initial population to 0.21001 How does this slight change impact the model? Is it possible to vary the initial population so slightly that the models are essentially equal for the first 20 years?

4. Example: Rounding

The spreadsheet command ROUND(n,r) rounds the number n to r decimal places. The spreadsheet below uses this function together with the logistic model to compute data values rounded to 6 decimal places. If B2 is the initial population, B3 is defined as ROUND(4*B2*(1-B2),6). Copy and paste to create a 20 years of data. How do the models compare?
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5. Exploration:

Does rounding have a significant impact? Extend the spreadsheet to create 100 years of data, and compare the models. Is there a time after which the models look completely different? If the number of decimal places is increased, will this effect be minimized or will it only be delayed? Why?
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