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Some comments on the paper “Theoretical Analysis and Circuit Verification for Fractional-Order Chaotic Behavior in a New
Hyperchaotic System” (L. Liu and C. Liu, 2014) are pointed out in this letter. It is shown in this letter that the claimed hyperchaotic
system exhibits a periodic behaviour for the chosen parameters and initial condition. However, the claimed hyperchaotic system
exhibits chaotic behaviours for some other parameters.

The dynamics of the hyperchaotic system considered in [1] is
as follows:
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It is mentioned in [1] that system (1) is hyperchaotic with
𝛽

1
= 10, 𝛽

2
= 1, 𝛽

3
= 12.5, and 𝛽

4
= 5. The

initial condition 𝑥(0) = (0.2, 0.05, 0.08, 0)𝑇 was used for
simulation. The strange attractors of the system were shown
in Figure 2 of [1].The Lyapunov exponents were calculated as
(0.2458, 0.0175, −0.0398, −3.2881).

We simulated system (1) for the same parameters and
initial condition. The results are shown in Figure 1. Figure 1
shows periodic behaviour of (1) in contrast with hyperchaotic
behaviour as claimed in [1]. It was mentioned in [1] that
the Wolf et al. [2] algorithm was used for calculation of the
Lyapunov exponents. We have also used the same algorithm
to calculate the Lyapunov exponents with different sampling
time and observation time, and the results are listed in Table 1.
The plots of Lyapunov exponents of system (1) for 10000

observation times with 0.02 sampling time for 𝛽
1
= 10,

𝛽

2
= 1, 𝛽

3
= 12.5, and 𝛽

4
= 5 are shown in Figure 2. Thus,

the Lyapunov exponents (Table 1 and Figure 2) reveal that
system (1) has periodic behaviour for the chosen parameters
and initial condition. It may be noted that the Lyapunov
exponents of system (1) with the chosen parameters and
initial condition are of (≈ 0, −, −, −) nature which is in
contrast with (+, +, −, −) as claimed in [1].

However, the claimed hyperchaotic system in [1] behaves
in a chaotic manner for some other value of the parameters.
These parameters were used for calculating the eigenvalues
in [1]. The attractors of system (1) for 𝛽

1
= 8.25, 𝛽

2
= 0.8,

𝛽

3
= 12.25, and 𝛽

4
= 0.2 are shown in Figure 3. The

Lyapunov exponents are calculated for different sampling
steps and observation times and are listed in Table 2. System
(1) has an unusual chaotic behaviour with (+, ≈ 0, ≈ 0, −)
nature of Lyapunov exponents. This nature of LEs for chaotic
systems is rare in the literature, although such nature of
Lyapunov exponents leads to chaotic behaviour as claimed
in [3]. Figure 3 validates the chaotic behaviour of system
(1).

Finally, the claim of the hyperchaotic system for the
chosen parameters and the initial condition by authors
in [1] could not be established through our numerical
simulations.
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Figure 1: Phase portraits of system (1) with 𝛽
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plane for 𝑥(0) = (0.2, 0.05, 0.08, 0)𝑇.
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Figure 2: Lyapunov exponents of the system for 𝛽
1
= 10, 𝛽

2
= 1, 𝛽

3
= 12.5, and 𝛽

4
= 5 with Δ𝑡 = 0.02 and 𝑥(0) = (0.2, 0.05, 0.08, 0)𝑇.

Table 1: Lyapunov exponents of system (1) with different sampling and observation times for 𝛽
1
= 10, 𝛽

2
= 1, 𝛽

3
= 12.5, and 𝛽

4
= 5.

Sl. number Initial condition Time Step size Lyapunov exponents
1 0.2, 0.05, 0.08, 0 500 0.02 0.0050, −0.1406, −0.3663, −40.4492
2 0.2, 0.05, 0.08, 0 300 0.05 0.0033, −0.1401, −0.3692, −40.5024
3 0.2, 0.05, 0.08, 0 1000 0.02 0.0028, −0.1405, −0.3671, −40.5025
4 0.2, 0.05, 0.08, 0 10000 0.02 0.0002, −0.1403, −0.3710, −40.5025
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Table 2: Lyapunov exponents of system (1) with 𝛽
1
= 8.25, 𝛽

2
= 0.8, 𝛽

3
= 12.25, and 𝛽

4
= 0.2 for different sampling and observation times.

Sl. number Initial condition Time Step size Lyapunov exponents
1. 0.2, 0.05, 0.08, 0 2000 0.002 0.1350, 0.0022, −0.0077, −2.9123
2. 0.2, 0.05, 0.08, 0 1000 0.02 0.1184, 0.0079, −0.0079, −2.940
3. 0.2, 0.05, 0.08, 0 5000 0.02 0.1256, 0.0018, −0.0084, −2.9243
4. 0.2, 0.05, 0.08, 0 10000 0.02 0.1251, 0.0007, −0.0086, −2.9121
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Figure 3: Chaotic attractors of system (1) with 𝛽
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