
International Conference of Young Mathematicians
The Institute of Mathematics of the National Academy of Sciences of Ukraine

June 1–3, 2023, Kyiv, Ukraine

Transcritical and flip bifurcation in discrete-time
model with fractional-order

B. Laadjal1, S. Masri2
1University Mohamed Khider, Biskra, Algeria
2University Mohamed Khider, Biskra, Algeria

baya.laadjal@univ-biskra.dz, soufiane.ms460@gmail.com

Discrete-time models are more specific to describe epidemics than the continuous-time mod-
els and may exibit a richer dynamic behavior than its continous-time models. The objectives
of this work are to study the dynamical behaviors of the discrete-time predator-prey of frac-
tional order, the structure of equilibria and their local stability have been analyzed. The local
bifurcation (transcritical and flip) have been discussed.

We consider the following fractional order predator-prey system
dαx

dt
= a

(
1− x

k

)
(x−m)x− l (1− e−cx) y

dαy

dt
= −dy + b (1− e−cx) y
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where
dα

dt
is the Caputo fractional derivative with fractional-order α (0 < α ≤ 1)

x and y stand for densities of prey and predator, respectively. In order to represent biological
populations, all the parameters are positive; that is, a, k,m, l, d, b, c > 0 and c,m < k.

System (1) has four fixed points: E0 = (0, 0), E1 = (m, 0), and E2 (k, 0), E3 (x
∗, y∗) , where
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and y∗ =
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(x∗ −m)x∗.

Theorem 1. The fixed point E0 loses its stability through flip bifurcation when h =
α
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Theorem 2. The fixed point E1 loses its stability through :
Transcritical bifurcation when d = b (1− e−cm).
Flip bifurcation when d > b (1− e−cm) and h = α
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Theorem 3. The fixed point E2 loses its stability via
Transcritical bifurcation when d = b

(
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)
.

Flip bifurcation when h = α
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)
.
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