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Generations of bifurcation software

—eatures of AUTO, CONTENT and MATCONT
DEemos

Perspectives
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Generations of bifurcation software

d
d—?:f(u,oz), uweR" aeR"

|: Codes (AUTOS86, LINLBF, BIFOR2, PATH, LOCA)

GHM - p.4/11



d
d—?:f(u,oz), uweR" aeR"

| Codes (AUTOS86, LINLBF, BIFOR2, PATH, LOCA)
ll: Interactive programs (AUTO97, XPPAUT, LOCBIF)
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d—?:f(u,oz), uweR" aeR"

. Codes (AUTQOS86, LINLBF, BIFOR2, PATH, LOCA)
. Interactive programs (AUTO97, XPPAUT, LOCBIF)
. Closed environments (DsTool, CONTENT)
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d
d—?:f(u,oz), uweR" aeR"

. Codes (AUTOS86, LINLBF, BIFOR2, PATH, LOCA)
. Interactive programs (AUTO97, XPPAUT, LOCBIF)
1
V-

Closed environments (DsTool, CONTENT)
Open environments (MATCONT, ...)
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A|lC|M
time-integration I
Poincaré maps +
continuation of equilibria + |+ | +

detection of branch points and

codim 1 bifurcations (limit and Hopf points) of equilibria | + | + | +

computation of normal forms

for codim 1 bifurcations of equilibria + | +

continuation of codim 1 bifurcations of equilibria + |+ | +
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A|C|M
detection of codim 2 equilibrium bifurcations
(cusp, Bogdanov-Takens, fold-Hopf,
generalized and double Hopf) + | +
continuation of limit cycles + |+ | +
detection of branch points and
codim 1 bifurcations (limit points, flip and
Neimark-Sacker (torus)) of cycles + |+ | +
continuation of codim 1 bifurcations of cycles | + +
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branch switching at equilibrium and cycle bifurcations

continuation of branching points

of equilibria and cycles

computation of normal forms for

codim 1 bifurcations of cycles

detection of codim 2 bifurcations of cycles

continuation of orbits homoclinic to equilibria

GHM - p.7/11



eroxidase-oxidase reaction

"Hy +05+2HT — 2YH™ + 2H50

A+B+XBox, vEq
ox Boy. X, ™ x

A+B+Y Box, A& A
x5p

2 U = Universiteit Utrecht
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Demos: Peroxidase-oxidase reaction

W2YHy +05+2HT - 2YHT +2H50

A+B+X5aox v&g
2X — 2Y, Xog — X,
A—I—B—I—YEZX, Ay & A,
XEP, By — B

W Steinmetz & Larter [J. Chem. Phys. 74 (1991), 1388-1396]

.

A = —kABX — ksABY + k7 — k_- A,

B = —kiABX — ksABY + ks,

X = Kk ABX — 2k X% 4+ 2ksABY — ks X + kg,
Y = —k3ABY + 2k X2 — kY.
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Compiling of defining functions and their Jacobian matrices
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