
Double fold (Eq. 3) Fold–Hopf (Eq. 4) Hopf–fold (Eq. 5) Double Hopf (Eq. 6)

Leading system

φc =±0.19 (fold) φc =±0.38 (fold) φc = 0 (Hopf) φc = 0 (Hopf)
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φ > 0 φ > 0

(if a1 < 0, a2 > 0) (if a1 < 0, a2 > 0) (if a1b1 < 0) (if a1b1 < 0)

Coupling

γ = 0.48x γ =−0.1+ 0.12x γ = 0.05+ 0.5x γ =−0.05+ 2x

Following system

γc =±0.54 (fold) γc = 0 (Hopf) γc =±0.38 (fold) γc = 0 (Hopf)
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γ > 0

(if b1 < 0, b2 > 0) (if b1c1 < 0) (if c1 < 0, c2 > 0) (if c1d1 < 0)

Parameters

a1 =−0.5 a1 =−1 a1 = 0.05; a2 = 1 a1 = 0.04; a2 = 2

a2 = 0.5 a2 = 1 b1 =−0.05; b2 = 1 b1 =−0.04; b2 = 2

b1 =−0.5 b1 = b2 = 1 c1 =−1 c1 = 0.4; c2 = 1

b2 = 1.0 c1 =−1; c2 = 1 c2 = 1 d1 =−0.4; d2 = 1


