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Mathematical interpretation




cf:Cé‘ C:f’(xo)

E=f(x)-F(x")=f'(x")¢

Rate of change State Steady state

x=fx) | f(x)=0







E=E&,exp(ct) cgrows €<0




E=E&,exp(ct) cgrows €<0




E=E&,exp(ct) cgrows €<0




E,exp(ct) Cgrows €<O
¥So

time




E,exp(ct) Cgrows €<O
¥So

time




E,exp(ct) Cgrows €<O
¥So

~

time




E,exp(ct) Cgrows €<O
¥So

~-

time




E,exp(ct) Cgrows €<O
¥So

~-

time




E,exp(ct) Cgrows €<O
¥So

~-

time




E,exp(ct) Cgrows €<O
¥So

~-

time




E,exp(ct) Cgrows €<O
¥So

~-

time




c>0

50 dlg U |C

& exp(ct) cgrows €<0
S0

~-

time




c>0

50 dlg U C

& exp(ct) cgrows €<0
S0

~-

time




c>0

50 dlg U |C

& exp(ct) cgrows €<0
S0

~-

time




Multi-dimensional system
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V-recovery time z'(é‘o, 7/)



Expected recovery time

V-recovery time 7(50, 7/)
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Slow drift to catastrophe




random shock-recovery tests
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Most vulnerable coordinate
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Assumption; & identically distributed
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random shock-recovery tests
lo Y (E9)]-1og] y,,
Ti(§0,7/): g[y‘é ‘ |f)] g‘yll‘

+0(y)

Ez, (%)
7 small

slow time




random shock-recovery tests
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