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s A Harabolic Eroblem |

‘Analyzing the dynamic‘s of the poéitive solutions of

d;u=Au+Au+a(x) uP in Q, t>0,
o u=M on dQ, t>0,
u(x,0)=uy(x) if xeQ.

where Q c R" is smooth and bounded, M > 0, u, >0,
A<O and p > 1.

~ Polluted lanscape is measured byA<Oand M > 0



: Nodal behavior of al
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B

1. Analysis of the one-dimensional model.

2. Global bifurcation diagrams using b as the
main parameter for A - —oo,

3. Numerical computations of the global
bifurcation diagrams. Strong squashing
effects for A > — oo,

4. Uniqueness of the stable solution ...



- 1. The one-dimensional model
—————————
Analysis of the sublinear problems in the

~intervals [0, a]land [1 —a,1],i.e,,

—u'’' = Au — cuP in [0, a],
u(0) = M, u'(0) =v e R,
and

—u'’ = Au — cuP in [1—a,1],
u(l) = M, u' (1) = ve R
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; The set reached at time «

& Let v, denote the unique value of v for
- which u(a) = 0.

 Let v* denote the unique value of v for
 which u(a) = oo.

~ Then, we consider the curves of R* x R

To= {(u(oc)u(a)) v €lv,,v")}

© and
F={(u@l-a)u'(l-a)):ve-[v,v"))}
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Condition Symmetric solutions Asymmetric solutions

T <1-2«x

210 < 1 — 2« @

<
s
(X0

3Tg <1 -2«




- The Poincaré maﬁs for b=b"

~ * T1(x) is the minimal time needed to reach
Iy startingat (x,y(x)) €T,.

s ® Toans1 = T1 + NT, Toyn = T1 T+ (n — 1)1'

~» 7(x) stands for the period of the solution
startingat (x,y(x)) € Iy.









2. Global bifurcation dlaﬁrams in b

Lo n@<1-20<n0)  B@<1-2a<@

» b 2 b b* b$
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e buatond

* Discretization through spectral methods
coupled with collocation

* Global continuation through local and global
path-following solvers. Stability

e Strong squashing effectsas A - —oo
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2:M = 100:c = 1:a = 0. 2

DiagramforA=—-5 _ Some solutions alongit
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FIGURE 7. Global bifurcation diagram for A = —750 (upper left), A = —760.3 (upper right), A = —800
(bottom left) and A = —1300 (bottom right)
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A Thegeneralproblem

(a) The problem does not admit a positive
steady-state for sufficiently large b > 0.

(b) The minimal positive steady-state is the
unique stable steady-state.

(c) In the presence of a priori bounds, the

model possesses at least two solutions,
except at the maximal value of b.
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R RRRRCEEEEEEII=
 The more polluted is the habitat, measured

by the size of |4|, the larger is the complexity
of the dynamics.

* The more polluted is the habitat, the stronger
are the squashing effects.

* In all circumstances, the unique stable
steady-state is the minimal one.
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