Project

This project is to study the 1-parameter family of maps 
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 Phaser and Maple can be used in this project.

1. Determine the type of bifurcation that happens when a = 1.

a. Prove that you have the right type.

b. Sketch the bifurcation diagram in the (a, x)-space near (a, x) = (1, 0).

2. Determine the type of bifurcation that happens when a = -1.

a. Prove that you have the right type.

b. Sketch the bifurcation diagram in the (a, x)-space near (a, x) = (-1, 0).

3. Find a positive and a negative value for a where there appears to be a period doubling bifurcation.

4. Find a positive and a negative value for a where there appears to be a bifurcation producing a 4-cycle.

5. Find a positive and a negative value for a where there appears to be a bifurcation producing a 8-cycle.

6. Find a positive and a negative value for a where there appears to be a bifurcation producing a 16-cycle.

7. Find a positive and a negative value for a where there appears to be a bifurcation producing a 3-cycle.

8. Find a positive and a negative value for a where there appears to be a bifurcation producing a 6-cycle.

9. Find a positive and a negative value for a where there appears to be a bifurcation producing a 12-cycle.

10. Use phaser to produce a bifurcation diagram. Use both a positive and a negative initial condition.

11. Investigate the bifurcation that occurs at a = 2.261826334.  “Prove” your finding to at least 4 decimals.

12. Investigate the bifurcation that occurs at a = -2.261826334.  “Prove” your finding to at least 4 decimals.
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