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Abstract

I propose the discussion of one type of coupled logistic map
and compare it with the usual logistic map in each iteration.
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Introduction

1. The motivation for this work is to apply coupled logistic map to
population with bounds, like in the XY chromosomes evolution [1–3].

2. This discussion started in a section of [4], in the context of searching
for chaos in the Y chromosome degeneration.

3. Consider the logistic map, xn+1 = rxn(1 − xn), where r is the dimen-
sionless population growth factor and xn is the population of the nth
generation [5, 6].

4. From (3), we have xn+1 = −rx2n + rxn [6].
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5. Doing y = xn+1 and x = xn, the parabola of the logistic map is given
by y = −rx2 + rx [6].

6. Depending on the value of r, there is chaos in the logistic map [6,7].

Is the logistic map in y equals the logistic map
in x for each iteration?

7. Consider the following coupled logistic maps representing X and Y
populations:

xn+1 = rxn(1 − xn); yn+1 = r (xn + yn
2

) [1 − (xn + yn
2

)] .

8. The next following steps are calculations on yn+1.

9. yn+1 = r
2 {(xn + yn) [1 − 1

2(xn + yn)]}.
10. yn+1 = r

2 {xn [1 − 1
2(xn + yn)] + yn [1 − 1

2(xn + yn)]}.
11. yn+1 = −1

2y
2
n + (1 − xn)yn + (1 − xn

2 )xn.
12. In (11), we define: a = −1

2, b = 1 − xn, c = (1 − xn
2 )xn.

13. Note that in (12), we did not include the index n in the definitions of
a, b, and c, because we are considering that it holds of every iteration,
i.e., for every value of n.

14. Then, yn+1 = ay2n + byn + c.

15. Consider yn+1 = y′, yn = x′.

16. y′ = ax′2 + bx′ + c.

17. Comparing (5) and (16), y = −rx2 + rx and y′ = ax′2 + bx′ + c, we have
−r = a, r = b, and c = 0.
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18. From (12) and (17), c = (1 − xn
2 )xn = 0, which means xn = 0 or xn = 2.

19. Considering xn = 0, from (12), we have b = 1, and from (17) r = 1.

20. Considering xn = 0, from (12), we have a = −1
2, and from (17), −r = a

leads to r = 1
2.

21. From (19) and (20), we have a contradiction.

22. Considering xn = 2, from (12), we have b = −1.
23. From (17) and (22), r = −1.
24. From (17) and (23), r = 1

2.

25. (23) and (24) leads to a contradiction.

26. (21) and (25) shows that xn ≠ 0 and xn ≠ 2.

27. (26) means that the logistic map for y NEVER behaves like the logistic
map for x in each iteration.

Final Remarks

28. One question still persists: Is there chaos in the y logistic map defined
here?

Open Invitation

Please review this article, add content, and join the Open Mathe-
matics Collaboration. Contact mplobo@uft.edu.br.
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please cite it accordingly [9]. This will ensure that researches are conducted
with integrity and intellectual honesty at all times and by all means.
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