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Two-dimensional discrete-time laser model with bifurcations and Chaos
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We explore the local dynamics, bifurcations and chaos in a two-dimensional discrete-time laser model. It is shown that for all involve parameters, model has
boundary fixed point and the unique positive fixed point under definite parmetric condition(s). Further local dynamics along with different topological classifications
about fixed points have explored by linear stability theory. We also investigated the existence of prime-period and periodic points of the discrete-time laser model. It
is investigated that flip bifurcation occurs about boundary fixed point, and also there exist a flip bifurcation if parameters vary in a small neighborhood of the unique
positive fixed point. Further it is also explored that about unique positive fixed point, laser model undergoes a Neimark-Sacker bifurcation, and in the meantime
stable invariant curve appears. Numerical simulations are implemented to validate not only obtain results but also exhibits complex dynamics of period-2,3,4,5,8
and 9. Further, Maximum Lyapunov exponents along with fractal dimension are computed numerically to validate chaotic behaviors of the laser model. Lastly,
feedback control method is utilized to stabilize chaos present in the model.
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