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@ Optimal management of a fishery.
@ Existence of more than one equilibrium.
@ A singular calculus of variations problem.

© Value function approach. Viscosity solution of an Hamilton
Jacobi equation
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J(x()) = o et (p(x(1) = 5 ) (Fx(D) = X(1))| ot

Adm(xo) == {x(.) : [0, 0] — [0, K], x(0) = Xo,

x(t) € [~ (x(1) == f(x(1)) — qEmx(t), FT(x(1)) := f(x(1)) 1}

sup  J(x(.))
x(.)eAdm(xo)

Euler lagrange equation
C(x) :=A(x)+0B(x) =0: 3 solutionsin (0, K).
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e V(xo) = sup J[x(.)]
x(.)eAdm(xg)

e V/(.) is a solution of an Hamilton Jacobi equation :
H(x, U(x), U'(x)) =

SU(x)—A(x)—max((B(x)+U' (x))f~ (x), (B(x)+U'(x))ft(x)] =0

e T(Xo) := max JJMRAP(xo, X;)]-
Xi

e T(.) is solution of the same HJ equation.
e V(.),T(.) €S, HJpossesses a unique solutionin S.

e As neither V(.) nor T(.) are differentiable. Viscosity
solution of HJ.
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| r | K|y |P| a |B8|c/q]

5] 1]4]5]02]2] 1 ’
) X Conclusion
0.3 x ~0.779 Mrap(x, X) opt. Vx

0.6 | Xy ~0.221, x>, ~ 0.749 Mrap(x, X2) opt. Vx
0.9 | Xy ~0.211, X2 ~ 0.710 | Mrap(x, x;) opt. ¥x < x*
Mrap(x, x2) opt. Vx > x*
1.2 | Xy ~0.208, x> ~ 0.630 Mrap(x, x1) opt. Vx
1.5 x ~ 0.207 Mrap(x, X) optimal ¥x

Competition at x* : two optimal solutions exist.



