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The report is devoted to the use of a renewable resource based on its with-
drawal from the certain system, not leading to its destruction (for example, the
harvest in ecology). This problem is very relevant at present [1]. Our aim is to
present a unified approach to managing such systems.

Let the mapping F is concave on the nonnnegative cone Rn
+ of the space Rn.

The purpose of optimization is to obtain the maximum admissible total effect

c̃ = max{〈c, x〉 | x ∈ U}, (1)

where c, x ∈ Rn
+, x = [x1, x2, . . . , xn], 〈· , · 〉 — the scalar product, U — the

closure of the set U = {u ∈ Rn
+ | X0(u) 6= ∅},

X0(u) = {x0 ∈ Rn
+ | inf

t=0,1,2...
xi
t(x0, u) > 0 (∀ i = 1, . . . , n)},

xt+1(x0, u) =
(
F
(
xt(x0, u)

)
− u
)+

, t = 0, 1, 2 . . . (2)

Here xt(x0,u) = [xt
1(x0,u), xt

2(x0,u), . . . , xt
n(x0, u)], x0(x,u) = x, x+

i = max{xi,0},
x+ = [x+

1 , x
+
2 , . . . , x

+
n ].

Denote by ũ and Ũ the optimal vector and optimal set of problem (1), re-
spectively; and by Nu and N̂u the sets of nonzero fixed points and positive fixed

points of the mapping Fu(x) =
(
F
(
xt(x0, u)

)
− u
)+

, respectively. The behavior
of the iterative process (2) is described by the following way:

a) if Nu = ∅ then limt→+∞ xt = 0 regardless x0 ≥ y(F ) where y(F ) is the
maximum fixed points of the mapping F ;

b) if N̂u 6= ∅, then limt→+∞ xt = y(u), where y(u) is the maximum fixed
points of the mapping Fu;

c) X0(u) 6= ∅ if and only if N̂u 6= ∅.
Thus, the equality U = {u ∈ Rn

+ | Nu 6= ∅} is valid and the problem (1) can
be reduced to the following convex program:

max{〈c, u〉 | x = F (x)− u, x ≥ 0, u ≥ 0}.

Investigated optimal solutions of this problem for some nonlinear generalizations
used in mathematical ecology models.
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