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Figure Al2 THE CUSP SURFACE
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SOURCE: Wilson (1981). Reprinted with parmission.



Fig’ii?"ﬁ Al13 TLLUSTRATING STRUCTURAL STABILITY
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Figure A1.4 EXAMPLE OF A FOLD CATASTROPHE
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SOURCE: Wison (1287, Heprinted with parmission.



Table AL1 THE SEVEN ELEMENTARY CATASTROPHES

State Control variables/

Name variables Co-dimension Potential function
Fold" 1 1 X*/3+ UX,
Cusp 1 2 X4+ U X2+ UX,
Swallow tail’ 1 3 XP/5+UX +3+ WX /2 + LULX
Hyperbolic® umbilic 2 3 X /3 + X3+ UX X, —UX — X,
Elliptic* umbilic 2 3 X313 = X, X,2/2 + Uy (X2X,2)/2 = U, X, — UX,
Butterfly 1 4 Xe/6 +UXA 4+ UXE/3+UX/2+UX
Parabolic umbilic 2 4 XX, /2 + XA /4 + U X2+ UXrA/2 - UX — UX

i . .
These unfoiding functions are self-duals,

SOURCE: Wigon (1287}, Reprinted with parmission.



nge Al1.5 LOCAL OPIIMA CREATED BY A CONSTRAINT

f f
/
/f
/ TS
// ,f.-' \\
S -~ \
- \
\
X
(a) Localmaxat X =10 (b) Localminat X =0



Fi gure A1.6 ILLUSTRATING TWO COMPARTMENTS OF A GENERAL
COMPARTMENTAL MODL
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SOURCE: Godirey (U830, Maeorintad with oarmission,



Figuye A4.7 TLLUSTRATING A THREE-COMPARTMENT MODEL
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SOURCE: Seber and Wild (1889, Baprinted with parmission.



F’fgﬁﬂ? Al1.8 STATIONARY DISTRIBUTION IN THE NONLINEAR CASE
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Figure AL9  LOGARITHMIC UTILITY FUNCTION
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Figure A1.10  EXAMPLE OF A DETERMINISTIC COMPARTMENTAL MODEL
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SOURICE: Sabar anc Wikl (19809, Reorinted with permission.



Figzim CA111  EXAMPLE OF A STOCHASTIC COMPARTMENTAL MODEL
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SOURCE: Saeber and Wild (D38, Haorinted with cermission,



Figure A112 SIABLE AND UNSTABLE EQUILIBRIA
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Figure A1.13

PERIODIC TRAJECTORIES IN 5TATE SPACE

X

X,

(a) Closed omit (unstable)

X

(b) Limit cycle (stable)

SOURCE: Wisen (1987, Reprinted with permission.



Pigﬁ?‘é? A1.14 EXAMPLE OF A SIMPLE BIFURCATION
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Figﬁ?’ﬁ A1.15 GRAPHICAL SOLUTION OF A DIFFERENTIAL EQUATION

X Isocline curves

A
r'* !

1 1 1 i
K=1 5 4 g 18
// 4uton




