BIFURCATION STRUCTURE OF ROBUST CHAOS IN 2D PIECEWISE-LINEAR MAPS
Indranil Ghosh, David J. W. Simpson

School of Mathematical and Computational Sciences
Massey University, Palmerston North, New Zealand

Piecewise-linear maps are used for modeling systems with
switches, thresholds and other abrupt events. The two dimen- —0.89 (7, =0 +1

sional border-collision normal form that we study is given by
_ - - - - - o =—11 — 1 . op =7 — 1
( 1 1| |2 N 1 < R4R 1.0- :
sp 0] y| ol T e ors ) felZ)e =Jc(C)s |
= = - = = = T = — ]
felw,y) = < e 1] o | R R 0S5 T——==0 ) P
1, #=0 (B) "\
| OrR O] |y |0 | 0.0 Hemmmmmmmmmmm e L G
|
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Although the second iterate fg has four pieces, relevant dy- Yy y01(6) =0 Or =Tr — 1
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Now f§2 can be transformed to fg@, where g is the renormali- L
sation operator q: RZL N RZL, given by Fig. 1: Sketch of parameter region Oy with 67, > 0,0z > 0. o =717 — 1
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We consider the parameter region
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where o,

Ppya = {€ € P|pa(§) > 0} .

 Theorem 1: The R,, are non-empty, mutually disjoint, and
converge to the fixed point (1,0, —1,0) as n — oo. More-
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* Theorem 2: For the map f¢ with any § € R, the attractor Fig. 2: Sketch of the phase portrait of f; with & € pyq.
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« Theorem 3: For any £ € R, where n > 0, ¢"(¢) € Ry and )
there exist mutually disjoint sets Sy, Sq,...,Sm_1 C R? ¢ = {f c R ‘ —1r —1<op <71, —1, TR —1<dp < —Tp— 1} ,
such that f¢(S;) = S(;11) mod on @nd (1)
in | where we define
f§ s; is affinely conjugate to fgn(@ A(gn(€)) |
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