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Figure 4 (Color online) The ground state at zero temperature on the (a,
p) parameter space (Ref. [11], Fig.1). Three phases can exist: four small
upward arrows denote entirely cooperative phase (ferromagnetic order
upward), four small downward arrows denote entirely defective phase
(ferromagnetic order downward) and small arrows upward and down-
ward alternatively denote cooperative and defective coexistence (anti-
ferromagnetic order).

050501-4



MkssE. hERE PR )t RO

2018 . 548 5

Tl Flg
+

Bl 5 (MO RIS Aa & P JEIRE. (a) e & 1E
AR a = 1/2 + p); (b) 72 HAH S I
%P =0
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Figure 6 (Color online) A configuration on the borderline between en-
tirely cooperative phase and coexisting phase, the yellow and black cubic
block represent respectively adopting cooperative and defective strategy.
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block represent respectively adopting cooperative and defective strategy.
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Figure 9 (Color online) Frequency of cooperators fy, as a function of
noise T for several preference parameter p in homogeneous small-world
networks, at @ = 0.35 and the fraction of rewired edges f = 0.1.
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Self-questioning dynamical evolutionary game in
small-world networks
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Self-questioning update rules is the selected process of the optimal strategy of the individuals by comparing the pay-
off from various alternative strategies. In this paper, a self-questioning dynamical evolutionary game with altruistic or
spiteful preferences via weighted sums of own and opponent’s payoffs is studied. In order to obtain the influence of long-
range connections and degree heterogeneity on evolutionary game model, we study three kinds of spatial structure: the
two-dimensional lattice, homogeneous small-world networks (only the introduction of long-range connections) and het-
erogenous small-world networks (both long-range connections and degree heterogeneity). Through the Ising model theory
and Monte Carlo simulation the following conclusions are obtained: long-range connections make the individuals perplex
in strategic choice which is similar to the state of frustration in spin glass; the degree heterogeneity makes the different in-
dividual has the different field (the more neighbours, the larger of field); when the field is positive, long-range connections
promote cooperation, but the heterogeneity of degree inhibits the production of cooperation.

Ising model, Monte Carlo simulations, self-questioning update rules
PACS: 64.60.De, 05.40.Ca, 02.50.Le, 87.23.Ge, 64.60.aq
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