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1.
[1- -

-

D = [t , t ] × [x , x ]
-z = f(t, x, z, y), (t, x) D = [t , t ] × [x , x ], (1)                                  z(t , x) = a(x), x X = [x , x ], (2)    y(t, x) = g t, x, , z(t, ) , (t, x) [x , x ] × [t , t ] = D. (3)f(t, x, z, y) , g(t, x, , z) – n – -(z, y) (z) t , t , x , x (t < t ; x < x )- a(x)n –
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a = F(x, a, v), x X, (4)                                                      a(x ) = a ,a F(x, a, v)- n
–

, = (x) V(x) V R , x X. (5)

-

(x)
-

[4- a(x) -a(x), z(t, x), y(t, x) -(x)S( ) = a(x ) + G x, z(t , x) dx.                            (6)(a), G(x, z)
( )aaϕ G (x, z). (x) -(x), a(x), z(t, x, ), y(t, x))-

3. (x) (x) = v(x) + v(x) -(a(x), z(t, x, ), y(t, x)) (a(x) = a(x) + a(x), z(t(x) = z(t, x) +z(t, x), y(t(x) = y(t, x) + y(t, x))
-S(v) = S(v) S(v) = a(x ) a(x ) +                         + G x, z(t , x) G x, z(t , x) dx. (7)a(x), z(t, x), y(t, x)a = F x, a(x), v(x) F x, a(x), v(x) , (8)a(x ) = 0, (9)
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z (t, x) = f t, x, z(t, x), y(t, x) f t, x, z(t, x), y(t, x) , (10)z(t , x) = a(x), (11)y(t, x) = g t, x, , z(t, ) g t, x, , z(t, ) . (12)(x), p(t, x), q(t, x) n –
(8) (x)x x x(x) a(x)dx = (x) F x, a(x), (x) F x, a(x), (x) dx. (13)

(10)-(12)p(t, x), q(t, x) Dp (t, x) z (t, x)dxdt == p (t, x) f t, x, z(t, x), y(t, x) f t, x, z(t, x), y(t, x) dx dt, (14)q (t, x) y(t, x)dxdt == q (t, x) g t, x, , z(t, ) g t, x, , z(t, ) dx dt. (15)H t, x, z(t, x), y(t, x), p(t, x), q(t, x) = p (t, x)f t, x, z(t, x), y(t, x) ++ q (t, )g t, , x, z(t, x) .M x, a(x), (x), (x) = (x)F x, a(x), (x) .
-

S(v) = a(x ) a(x ) + G x, z(t , x) G x, z(t , x) dx
p (t, x) z(t, x)dxdt + [p (t , x) z(t , x) p (t , x) a(x)]dx

H t, x, z(t, x), y(t, x), p(t, x), q(t, x)H t, x, z(t, x), y(t, x), p(t, x), q(t, x) dxdt ++ q (t, x) y(t, x)dxdt + (x )a(x ) (x) a(x)dxM x, a(x), (x), (x) M x, a(x), (x), (x) dx. (16)
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S( ) = a(x ) a(x ) + G x, z(t , x) z(t , x)dx
p (t, x) z(t, x)dxdt+ p (t , x) z(t , x)dx p (t , x) a(x)dx

H t, x, z(t, x), y(t, x), p(t, x), q(t, x) z(t, x)H t, x, z(t, x), y(t, x), p(t, x), q(t, x) y(t, x) dxdt ++ q (t, x) y(t, x)dxdt + (x ) a(x ) ( )M x, a(x), (x), (x) M x, a(x), (x), (x) dxM x, a(x), (x), (x) a(x)dx + 0 ( a(x ) ) ++ 0 ( z(t , x) )
0 ( z(t, x) + y(t, x) )dxdt0 ( a(x) )dxM x, a(x), (x), (x) M x, a(x), (x), (x) a(x)dx. (17)

- (t, x), p(t, x), q(t, x) -(x) = M x, a(x), (x), (x) + p(t , x), (18)(x ) = a(x ) ,p (t, x) = H t, x, z(t, x), y(t, x), p(t, x), q(t, x) ,q(t, x) = H t, x, z(t, x), y(t, x), p(t, x), q(t, x) , (19)p(t , x) = G x, z(t , x) .
S(v) = M x, a(x), (x), (x) M x, a(x), (x), (x) dx ++0 ( a(x ) ) + 0 ( z(t , x) )dx0 ( z(t, x) + y(t, x) )dxdt 0 ( a(x) )dx. (20)

- (19)
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- (6).
3.

(8) -z(t, x) = a(x) + f , x, z( , x), y( , x) f , x, z( , x), y( , x) d , (21)y(t, x) = g t, x, , z(t, ) g t, x, , z(t, ) , (22)a(x) = F , a( ), ( ) F , a( ), ( ) ++ F , a( ), ( ) F , a( ), ( ) . (23)
- (23)a(x) F , a( ), ( ) F , a( ), ( ) + L a( ) , (24)z(t, x) a(x) + L [ z( , x) + y( , x) ] d , 25)y(t, x) L z(t, ) . (26)L = > 0, = 1,3

(24), (25) –
[8] a(x) L F , a( ), ( ) F , a( ), ( ) , (27)L = > 0.z(t, x) a(x) + L y( , x) d , (28)L = > 0.

(26) (28)z(t, x) a(x) + L z( , ) d .
z(t, x) L f , a( ), ( ) f , a( ), ( ) +L z( , ) d . (29)

max z(t, x) L f , a( ), ( ) f , a( ), ( ) +
+L max z( , x) dL f , a( ), ( ) f , a( ), ( ) +
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+L (x x ) max z( , x) d .
,max z(t, x) L F , a( ), ( ) F , a( ), ( ) ++L (x x ) max z( , x) d .

max z(t, x) L f , a( ), ( ) f , a( ), ( ) . (30)L = > 0
4.

(x)(x) = , x [ , + )(x), x X\[ , + ). (31)[x , x ) –(x), V > 0+ < x . a (x), z (t, x), y (t, x)a(x), z(t, x), y(t, x)(x) = (x) (x)(x). a (x) L ,   z (t, x) L , (32)   y (t, x) L ,L = > 0,
S(v ) S(v) = S (v) =M x, a(x), , (x) M x, a(x), (x), (x) dx + 0( ) == M , a( ), , ( ) M , a( ), ( ), ( ) + 0( ).

(x)maxM , a( ), , ( ) = M , a( ), ( ), ( ) . (33)[x , x ).
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-
-

5. V -F(x, a, v)- (a, v)
S(v) = M x, a(x), (x), (x) v(x)dx + 0 ( a(x ) )+ 0 ( z(t , x) )dx0 ( z(t, x) + y(t, x) )dxdt0 [ a(x) +                                                            + (x) ]dx.                                                 (34)F(x, a, )a(x) L [ a( ) + ( ) ] , (35)L = > 0.

–a(x) L v( ) , (36)L = > 0max z(t, x) L ( ) , (37)L = > 0 V(x)(x; ) = [w(x) (x)] (38)[0,1] w(x), x X -a(x; ), z(t, x; ), y(t, x; )a(x), z(t, x), y(t, x)(x) a(x; ) ~ , x X,z(t, x; ) ~ , (t, x) D,y(t, x; ) ~ , (t, x) D. (39)
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S (x) + (x; ) S (x) == M x, a(x), (x), (x) dx w(x) (x) dx + 0( ).
V(x)M x, a(x), (x), (x) w(x) (x) dx 0, (40)w(x), x X.

- (6).

-(x), a(x), z(t, x), y(t, x) [x , x )maxM , a( ), ( ), ( ) w = M , a( ), ( ), ( ) ( ). (41)
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POPULYAS YANIN D NAM KASININ B
S HAQQINDA

.

:
-

A.I.AGHAMALIYEVA

SUMMARY

The paper deals the problem optimal control population dynamics using unital 
condition.

Analogues of the maximum principle and the linearized maximum principle have been 
proven for optimality.

Keywords: population dynamics, necessary condition for optimality, Pontryagins 
maximum principle, differential maximum principle, admissible control, integro-differential 
equation.
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