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� *65;963 :@:;,4 65 ;/, *@*3, 0: +,�5,+ )@ ( =,36*0;@ v :466;/3@ +,7,5+05.
65 (5 (5.3, x 65 ;/, *09*3, (5+ ( *65;963 7(9(4,;,9� %, (::<4, ;/(; ;/0:
7(9(4,;,9 ),365.: ;6 ( :466;/ *36:,+ 4(50-63+ 69 ( +0:1605; <5065 6- :<*/

65,: >0;/ (; 3,(:; ;>6 +0�,9,5; 7605;: (5+ ;/(; (33 (+40::0)3, =,36*0;0,: (9,

76:0;0=,� ;/(; 0: v > 0.
�5 ��!�''�� � !#(�#" 6- ;/, *65;963 :@:;,4 0: (5 ():63<;,3@ *65;05<6<:

4(7 x : t �→ x(t) -964 ( ;04, 05;,9=(3 ;6 ;/, :@:;,4 7/(:, :7(*, :<*/ ;/(; (;

,(*/ 464,5; 6- +0�,9,5;0()030;@ 6- ;/, 4(7 ;/, 46;065 =,36*0;@ ),365.: ;6 ;/,

*65=,? /<33 6- ;/, (+40::0)3, =,36*0;0,: 6- ;/, :@:;,4�

� �-� �� !#(�#" 69 1<:; ( �-� � >0;/ ( 7,906+ T, T > 0, 0: +,�5,+ )@ (
7,906+0* (+40::0)3, 46;065 x, x(t + T ) ≡ x(t). �5 ( 79,:,5*, 6- ( *65;05<6<:
$&#�( ��"'�(- f 65 ;/, *09*3, (5 67;040A(;065 6- 7,906+0* 46;065 *6<3+ 3,(+ ;6
;/, 796)3,4 6- ;/, :,3,*;065 6- *@*30* 796*,:: >0;/ ;/, 4(?04<4 ;04, (=,9(.,+

796�;�

1

T

∫ T

0

f(x(t))dt → max .

$����9563+ :/6>: ;/(; 05 ( .,5,90* *(:, ;/, 67;04(3 :;9(;,.@ ,?0:;: (5+ 0:

9(;/,9 :0473,� �(4,3@� 0; <:,: ;/, 4(?04<4 (5+ 40504<4 =,36*0;0,: >/,5
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;/, 796�; +,5:0;@ 0: 3,:: 69 .9,(;,9� 9,:7,*;0=,3@� ;/(5 ( *,9;(05 *65:;(5; &
'�

&�'� &�'� �,9, >, 796=, (5 (5(36.6<: 9,:<3; -69 ;/, *(:, >0;/ ( 76:0;0=, +0:*6<5;

σ, σ > 0 :
1

T

∫ T

0

e−σtf(x(t))dt → max . �
�

�� ��������� �� ������� ��������

�,9, >, 796=, ;/, ,?0:;,5*, ;/,69,4 05 ;04, (=,9(.,+ 67;040A(;065 6- *@*30*

796*,::,: >0;/ +0:*6<5;�
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�6336>05. $����9563+ &
' -69 (5 (+40::0)3, 46;065 x >, 05;96+<*, +,5:0;@
ρ, ρ(x(t)) = 1/ẋ(t). "/, +,5:0;@ 0: >,33 +,�5,+ (; (5@ 7605; 6- +0�,9,5;0()030;@
6- ;/, 46;065� !6 (346:; ,=,9@>/,9, >, /(=, dx(t) = ẋ(t)dt 69� ;(205. 05;6
(**6<5; ;/, 76:0;0=,5,:: 6- (+40::0)3, =,36*0;0,:� dt = ρ(x(t))dx(t)�

"/<: 6<9 ,?;9,4(3 796)3,4 �
� *6<3+ ), 9,>90;;,5 05 ;/, -694

Aρ(f) :=

2π∫

0

e
−σ

x∫
0

ρ(z)dz
f(x)ρ(x)dx/

2π∫

0

ρ(x)dx → max

69

Aρ(f) := (−σ)−1

2π∫

0

f(x)d(e−σφ(x))/

2π∫

0

d(φ(x)) → max . ���

>/,9, φ(x) =
x∫
0

ρ(z)dz. �5 :<*/ ( -694<3(;065 >, 5,,+ ;6 �5+ ( 4,(:<9()3,

+,5:0;@ ρ 65 ;/, *09*3, >/0*/ :(;0:�,: ;/, *65:;9(05;

r1 ≤ ρ ≤ r2 ���

(5+ :<*/ ;/(; ;/, 9,:7,*;0=, -<5*;065 φ 796=0+,: ;/, 4(?04<4 6- (=,9(.,+

796�; ���� �,9, r1 (5+ r2 (9, 76:0;0=, -<5*;065: ),05. 05=,9:, =(3<,: 6- 4(?0�

4<4 (5+ 40504<4 (+40::0)3, =,36*0;@� (5+ 0 (5+ 2π (9, :;(9; (5+ ,5+ 7605;:
6- ;/, *@*3,� 9,:7,*;0=,3@�
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ρ, ρ(x(t)) = 1/ẋ(t). "/, +,5:0;@ 0: >,33 +,�5,+ (; (5@ 7605; 6- +0�,9,5;0()030;@
6- ;/, 46;065� !6 (346:; ,=,9@>/,9, >, /(=, dx(t) = ẋ(t)dt 69� ;(205. 05;6
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05:0+, ;/0: 05;,9=(3� !6 05 :<*/ ( *(:, (5 67;04(3 +,5:0;@ ρ ;(2,: =(3<,: ,0;/,9
ρ1 69 ρ2 05:0+, (5@ 05;,9=(3 ),;>,,5 *65:,8<,5; 7605;: -964 ;/, A,96: 6- ;/,

-<5*;065 S (5+ ;/, ,5+: 0, 2π.
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