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, n .
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n
+∈x . -

, nX += . ,
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 1.1. X .
:

1) nX +∅ ≠ ⊆ ;
2)  X ;
3) X ;
4) X∈0 .
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, -

. B , ,
X , -

, , -
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 [Debreu, 1959] 

, .
, , -

.

1.2.1.
.

, -
, -

. -
.

-

. , -
-

.
-

~ , X . ,
21

~ xx , ,  « 1x 2x ».
,
, .

, -
. ,

, . .

. ,
.

 1. . 1x 2x X 21
~ xx ,

12
~ xx .
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, . . -

. ,
1x 2x ,

1x 2x 2x 1x .

 2. . 1x , 2x
3x X 21

~ xx 32
~ xx , 31

~ xx .
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1x 2x
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.
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.

0x  — X .

X :
1) 0 0( ) { | , }X≡ ∈x x x x x (  « »). 
2) 0 0( ) { | , }X≡ ∈x x x x x  (  « »). 
3) 0 0( ) { | , }X≡ ∈x x x x x  (  « »). 
4) 0 0( ) { | , }X≡ ∈x x x x x  (  « »). 
5) 0 0~ ( ) { | , ~ }X≡ ∈x x x x x  (  « »). 

, -
 1  2, . 1.1 2X += . -

                                                
1 , , -

, . . . — . .
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, 0x . 0x
 )( 0x ,  — -

 )( 0x . ,  1, 2, 
3  4, . 1.5. 
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1. ( ,

.) ,
, -

 « ».
, -

, , -
,

.
. -

-
. -

,
. ,

.

 1.1. ,
.

~ , , -
, -

: nu + → , ~ .

, -
. , -

,
.  (

) . -
                                                
1 ., ,  [Barten, Böhm, 1982]. 

 [Debreu, 1954]. 
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, .

, , -
. , ,

.
. ~ , -

, (1, ,1) n
+≡ ∈e  — ,

.  : ,nu + → -
, 1:

xex ~)(u . (P-1) 

. 1.7. : nu + →

, . :
« x n

+ )(xu ,
ex)(u ,  )(xu , -

x ».

                                                
1 0t ≥ te n

+ ,
t , (1, ,1) ( , , )t t t t= =e . 0t = , (0, ,0)t =e

. 1t = , (1, ,1)t =e . 1>t , te
, . 0 1t< < te -

. , 0t ≥ te n
+ , -

, , . . -
. 1.7. 

x

u(x) e

e

45°
1

2

∼( )

1

1

u(x)

u(x)
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. - ,
( ),u x  (P-1)? - , -
, )(xu ?

, n
+∈x

:

}~|0{ xettA ≥≡

}~|0{ xettB ≥≡ .

, BAt ∩∈* , xe ~*t ,
*)( tu =x ,  (P-1). 

, , BA ∩
. .

 1.11 , ~ -
A B + . At ∈ , At ∈′

tt ≥′ . A [ , ]t ∞ .
, B + , B

[0, ]t . , 0≥t

~ , xe ~t , xe ~t , . . BAt ∪∈ .
[0, ] [ , ]A B t t+ = ∪ = ∪ ∞ , tt ≤ A B∩ ≠ ∅ .

. , -
0≥t , xe ~t .

, xe ~1t xe ~2t ,  ~ ( . -
 1.4) ee 21 ~ tt . , 21 tt = .

, n X+∈ =x
 )(xu ,  (P-1). -

, ~ .
1x 2x -

 )( 1xu  )( 2xu , -
11 ~)( xexu 22 ~)( xexu . :

1 2 ⇔x x  (P-2) 
1 1 2 2( ) ~ ~ ( )u u⇔ ⇔x e x x x e  (P-3) 
1 2( ) ( )u u⇔ ⇔x e x e  (P-4) 

)()( 21 xx uu ≥⇔ . (P-5) 
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 (P-2) ⇔ (P-3) ; (P-3) ⇔ (P-4)
~ ,  ~ u ;

(P-4) ⇔ (P-5) ~ .  (P-2) — (P-5) 
,  (P-2) ⇔ (P-5), 21

~ xx ,
)()( 21 xx uu ≥ , .

: nu + → , ~ .  A1.6 
, u -

n
+ .  — 

, ,  )),((1 bau −

n
+ ba < .

:
1(( , )) { | ( ) }nu a b a u b−

+= ∈ < <x x

{ | ( ) }n a u b+= ∈x e x e e

{ | }n a b+= ∈x e x e .

,  — 
~ ,  — xex ~)(u  1.4. -

:

)()()),((1 ee babau ∩=− . (P-6) 

~ , )(~ ea )(~ eb
nX += .  (P-6) -

n
+ ,  A1.28 )),((1 bau−

n
+ .

 1.1 .
,

. -
-

. u
, 5+= uv ,

3uv = ,
, u . .

, -
,  — 

, -
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. , -
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. -
, -

. ,
. ( .
,

.)

 1.3. .
~

u : + →n . :
1) )(xu , ~ -

;
2) )(xu , ~ ;
3) )(xu , ~

.

, -
.

.
, , -

, . -
,

, , ,  « ».
-

,  « » ,
. -

, , , — 
. ,

 [Debreu, 1972]. -
, -

, .
, ,

. . )(xu

ix i- .
-

. -
.

1 1 1
1 2( , )x x=x . , 1x ,
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1 2( , )x x , ,
)( 12 xfx = . 1x

1 2 1 1( , ) ( , ( ))x x x f x= , 1x .
, 1x

1 1( , ( )) constu x f x = . (1-1) 

1 1 1
1 2( , )x x=x 1 1

12 1 2( , )MRS x x
, 1 1

1 2( , )x x :
1 1 1 1

12 1 2 1 1( , ) ( ) ( )′ ′≡ = −MRS x x f x f x , (1-2) 

0<′f .  (1-1) 1 1( , ( ))u x f x 1x , -

1x :

1 2 1 2
1

1 2

( , ) ( , ) ( ) 0u x x u x x f x
x x

∂ ∂ ′+ =
∂ ∂

. (1-3) 

 (1-2)  (1-3) ,

2
1

1
1

1
12 )(

)()(
xu
xuMRS

∂∂
∂∂=

x
xx

1
.

, ,
i j

j

i
ij xu

xuMRS
∂∂
∂∂=

)(
)()(

x
xx .

, )(xijMRS -
, ix

jx .

 )(xu n
++ , -

, -
, . . 0)( >∂∂ ixu x  « » x

                                                
1 ,

( )u x . — . .
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ni ,,1= 1. , -

. ,
 )(xH

0)( ≤yxHyT y ,  0)( =⋅∇ yxu .

, ,
x y ,

x  ( 0)( =⋅∇ yxu ),
( . . )0)( <yxHyT .

1.3.
,

-
.

-
 — .

,
nX += , ,

. -
~ , -

n
+ . , , -

nB +⊂ . , ,
-

. ,

B∈*x , xx ~
* B∈x . (1-4) 

,
, ,

.

                                                
1 ,  « » , ,

. , , -
.

( ) sin( )u x x x= + . u
, . ( )u x′

,
2 ,x k= + 0, 1, 2,k =  . 
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 1.2. .
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+ .

 1.1  1.3 
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n
+ .

-
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, -
- , . 1.8.
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 1.2 

, ,
. -
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, -
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, i - -
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0≥y .

ix i - ip  ( )

ii xp , , -

, yxpn

i ii ≤
=1

y≤⋅ xp . ,
B , ,

:

{ | , }nB y+= ∈ ⋅ ≤x x p x .

B , -
. 1.9. 

. 1.9. { | , }nB y+= ∈ ⋅ ≤x x p x

-
.  1.2 -

)(xu , +
n .

.  (1-4) -
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. -

max ( )
n

u
+∈x

x y≤⋅ xp . (1-5) 

2

1
y/p1

y/p2

−p1/p2
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, *x ,  )()( * xx uu ≥
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* B∈x .
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. -
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 )(xu . -
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+∈0 ), , -

 ( )
n .  (  A1.10) 

 )(xu B . , B
, , -
 )(xu B . ,

*x -
, . . , .

,  0>y * ≥x 0 , * ≠x 0 , 0* >ix
. -

. 1.10. 
2

y/p2

*
2x x*
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, nX += .
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, , , -

ix ip
.

1 0 0
1 1 2( , , )x p p y0 0 0

1 1 2( , , )x p p y
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1
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0
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1 0 0
1 1 2( , , )x p p y0 0 0

1 1 2( , , )x p p y

0 0
1 2/p p 1 0
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2 1 2( , , )x p p y

1 0 0
2 1 2( , , )x p p y
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. 1.11. . 1.11( ) -
0
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0 0 0

1 1 2( , , )x p p y 0 0 0
2 1 2( , , )x p p y -
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0
1p  1 (
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n
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0)( *
*

=λ−
∂

∂=
∂
∂

i
ii

p
x

u
x

xL , 1, ,i n= , (1-7) 

0* ≥⋅− xpy , (1-8) 

0][ ** =⋅−λ xpy . (1-9) 

 (1-8) ,
 (1-9) . ,

:
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,  )( *xu∇ , * *( , )λ >>x 0 -
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 1.1. 1
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ρρρ + 1
21,
)(max
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xx
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.
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1
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