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The introduction of a new type of matter or a modification of gravity are usually considered
in order to explain the recent finding of an accelerating Universe. Cosmic microwave background
measurements and observations of Type Ia supernova imply w ~ —1. In this work, we construct a
dynamical autonomous system of the f(R) o R"™ modified gravity model and find the equilibrium
points. We check the stability of the equilibrium points by using the Jacobian matrix and a phase
space analysis, and we constrain the power index n by using the condition for an accelerating

Universe.
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Table 1. Eigenvalues of the equilibrium points A, B, C
and D.
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Fig. 1. (Color online) P(n) as a function of n. P, Py
and P; denote the roots of P(n) = 0, respectively.
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Table 2. Stability of the fixed points A, B, and C.
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Points n < R R1<n<% %<n<% %<n<1 1<n<% §<n<R2 Ra<n
A unstable unstable unstable unstable saddle unstable unstable
B saddle saddle saddle stable saddle saddle saddle
C stable saddle stable stable unstable saddle stable

Table 3. Stability of the fixed point D.

Points n<Ri Ri<n<Pi  Pi<n<P, P<n<3 2<n<l 1<n<P;3 Ps<n<R Ry<n
D saddle stable stable spiral stable saddle stable spiral stable saddle
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Fig. 2. (Color online) Phase portrait with (a) n = 1.5,
(b) 1.13,(c) 0.55 and (d) n = —1.5. The red, blue, green
and yellow circles represent the fixed points A, B, C and
D, respectively. The green circle in 2(c) locates at out-
side of the figure box.
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