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1 � �
Zadeh � 1973 �������������¡ �¢�£�¤�¥�¦���§�¨�©�ª�«���¬�­�®�¯�¯�° [1], ±�² Dubois³�´�µ�¶�· ��¸�¹�º�°������¡»�¼�¤�� [2], Zadeh ��½�¾�¿�À�� ´�Á�Â�Ã�Ä�Å »�Æ�Ç���½�¾�È ´Á�Â�Ã�É�Ê�Ë�Ì�Í�Î�Ï�Ð�ÑÓÒ�Ô�Õ ��Ö�×�Ø�� ÑÓÙ�Ú�Û ��Ü�Ý�Þ�ßáàãâ�®�¯�ä Õ�å ¿�æ�ç�è�é�êë�ìîí ¦���§�¨�©���½�¾áàãï�ð�ñ�¿�ß�è�é�ê ë � Ñ Zadeh ��½�¾ µ ��ò�ó�ô�õ�ö�÷ ì Zadeh�ø�ø�øùøúø¦ å ªø«ø�øûøüøðøýøþø� [1], ¬ø�øÿø�ø�ø�����ø¬ø­ø®ø¯ø�ø�ø�������ø¿ ³������¥�	ø½�
ø�øöø÷ Ñ í���� èø�ø�ø­�
�� Ù ¦ø�ø§ø¨ø©ø�øèøéøê ë����øì 20 ��� 70 ����� Ñ

Pavelka ����������ß���¥�ò�§�¨�©�ª�«�����������Ö�×�� ë Ø���� [3], ��ð ¶��� �!�" Þ�ß�#$ ² Fuzzy Modus Ponens
³ §�¨�®�¯���%�& ì Pavelka ��%�&�'�(�¥�)�*���� ��Ñ � [4 + 8], æ Ð ð�� [3] � !�"�- ��Þ ì/.�0 [9] 1 [10] �32 .54 °�6�¥ Pavelka � Á�Ð�ì ²�7�»�6 Ñ/�8 ¦���§�¨�©���è�é�ê ë���9�: Ö�×�� ë ������ð ��; � Ñ ,�< æ .�0 [11–13] ù�ú <�= ��> ìú�? Ñ ¬�­�®�¯ � ¿�@�A 8 - §�¨�©�¯ø°�õ�B�� ìDC ² Ñ [14]

µ ó�é�Ö�×���E�F�G�£�¤�¥�@�H¦���õ�­�����¬�­�®�¯�¯�° ì/I�J�K � [15] 1 [16] �¡£�¤���¬�­�®�¯�� ��L�M�N�O ¿�P�Q���§¨�©�¯�° ìSR ¬ ÑSI�J�K ¦���T�U�V�W��øª�« µ ó�é�X�Y�Öø×��¡£ø¤�¥�X�Y���Z���¯ø° [17],
�

£�¤�¥�@�H�¬�­�®�¯���E�F ì å ��[�\�]�T�U�V�W��øª�« µ Gödel ^�é�X�Y�Ö�×��3_�`�a�Ý��
Z���V�b Ñ ®�Ç�¤�¥�Z���®�¯�c�[ Ñed5f ¥�g L a�Ý���Z���Ø�© µ [0,1] �3h�i Ñe��j ¤�¥�a�Ý
Z�������k�l�Ý ÑS��m @�n µ ^�é�X�Y�Ö�×��¡Þ�ß�¬�­�®�¯�o�A�¥�¦�p ì
2 qsrstsusvswxuyvyzx{y|y}

~��
1

[18] � (Xn, An, µn) ð�V�W�������� Ñ���� µn ð Xn 7�� Lebesgue ��� Ñ An ð
g L µn

, ��©�Ø�� Ñ µn(Xn) = 1. � X =
∏

∞

n=1 Xn, [ ∏

∞

n=1 An

µ
X 7 ,���� @�� σ- ��è

A,
���

X 7�� µ�� @������ µ ��������È
�������

: 2004-03-28; ��� ��� : 2005-06-26�������
:  �¡�¢�£�¤�¥�¦�§�¨ (ZS032-B52-031), ©�ª�«�¬�­�¦�®�¯�°�±�§�¨
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(i) A ð X �¡� µ

, ��©�Ø�� ì
(ii) #�� ∏m

n=1 Xn �¡��¶�@ , ��© E, E ×
∏

∞

n=m+1 Xn

, � ÑS·
µ(E ×

∞
∏

n=m+1

Xn) = (µ1 × µ2 × · · · × µm)(E), m = 1, 2, · · · . (1)

¸
µ
�

X 7������ µ1, µ2, · · · ��¹�º�»�¼���� Ñ V�W�������� (X, A, µ)
O�½�¾��

X .~��
2
� Xn = {0, 1

2 , 1}, µn ð Xn 7ø��T�U�V�W���� ÑS¿ µn(∅) = 0, µn(Xn) = 1,
·

µn({0}) = µn({ 1
2}) = µn({1}) = 1

3 (n = 1, 2, · · ·). � X =
∏

∞

n=1 Xn, � µ
�

X 7ø���ø�
µ1, µ2, · · · ��¹�º�»�¼���� ÑS¸ µ

� ^�é�Ö�×���� ì
� S = {p1, p2, · · ·}, F (S) ð5À S

��� � (¬,∨,→) Ááà3À3��è ÑS��� ¬ ð F (S) 7���@�ÂÃ ë�Ñ
∨
-

→ T�ð F (S) 7���ó�Â Ã ë�Ñ [ ¸ S �¡��Â ��Ä�Å X�Y ( Æ Ä�Å a�Ý ),
¸

F (S) ���Â � X�Y ( Æ�a�Ý ). � L = {0, 1
2 , 1},

µ
L �3c�A�È

∀x, y ∈ L,¬x = 1 − x, x ∨ y = max{x, y}, x → y = RG(x, y).

ú � RG(x, y) =

{

1, x ≤ y,

y, x > y.
ð Gödel Ç�È ë�ÅøÑ [ L

� � @ (¬,∨,→) Á��øè ÑS¸���É ±
Gödel ^�é�Ö�×���Ê ÑS½�¾�� G3.

� v : F (S) → L ð (¬,∨,→) Á�À�Ë Ñ [ ¸ v
�

F (S) ��Ìé�Í�Î Ñ ∀A ∈ F (S), v(A) Ï3Ð�a�Ý A ��Ì�é ì F (S) ��Ì�é�Í�Î���g L�¾�� Ω.��Ñ 6 ½�Ò�Ó�Ô�Ñ #�¶�@�a�Ý A ∈ F (S),
Ù G�Õ�a�Ý (¬A → A)

½�Ö��
2A. ×�Ø�Ù d

∀v ∈ Ω, v(2A) = 2v(A) ∧ 1 =

{

0, v(A) = 0;

1, v(A) = 1
2 Æ v(A) = 1.

(2)

~��
3
� v ∈ Ω, [ÚÀ F (S) ðÚÀ S

��� � àÛÀÛ�øè�Ü v À v|s
� @�Ý�A ì � v(pk) =

vk(k = 1, 2, · · ·), [�¹�º�Þ5ß ; −→v = {v1, v2, · · ·} ∈ X ,
���

X À3A�à 2 Ý�A ìSá Ø Ñ � −→v =

{v1, v2, · · ·} ∈ X , [ÚÀ −→v
� @�Ý�A Ω � ��@���Ìøé v,

���
v(pk) = vk(k = 1, 2, · · ·). �

ϕ(v) = −→v , [ ϕ : Ω → X ð�â Ω ( X ��@�@���Î ÑS¸ ϕ
�

Ω ������ã�Í�Î ì~��
4

[17] � A ∈ F (S), �
[A] = {−→v ∈ X | v ∈ Ω, v(A) = 1}, τ(A) = µ([A]) (3)

¸
τ(A)

�
A ��Z�� ìä ï Ñ # F (S) �3¶�@�a�Ý A, ��� 0 ≤ τ(A) ≤ 1. å Ñ Ö�× ³�æ ��a�Ý���õ ³ ��Z�� ìç

1
�

A = A(pi1 , pi2 , · · · , pin
), E = {−→v (i1, · · · , in) ∈

n
∏

k=1

Xik
| v(A) = 1}, (4)

[
[A] = E ×

∏

{Xj | j 6= ik, k = 1, 2, · · · , n}. (5)

è �
E
Ð�� ��é���T�U���� ∏n

k=1 Xik
� Å ©�ð , ��© Ñ » Ù À3A�à 1

Ù ù (5) Ý�Ü [A] ð X�¡� , ��© Ñ�ê À (3) A�à�� τ(A) ð�� µ � Ñ l�ë�â Ω ß3������� X � � H�ì�í , Ù æ�¤ Ñ
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τ(A) ��õ�»���ö v(A) = 1 ��Ì�é v
µ

Ω �¡»�÷���ø�ù Ñú� H�ø�ù�û ��Ñ A ��Z�Ý���ü�û ��Ñ» Ù Õ τ(A)
¸�Ð

A ��Z���ð�ý�þ�� ìÿ
1
� A = p1, B = 2p1, C = p1∧p2∧p3, D = p1∧p2∧· · ·∧pn,

N����
A, B, C, D ��Z�� Ñ���

P ∧Q ð ¬(¬P ∨¬Q) � ½�Ö�Ñ p1∧p2∧· · ·∧pn = (· · · ((p1∧p2)∧p3)∧· · · pn−1)∧pn(n ≥ 3).� è �
[A] = {−→v ∈ X | v(A) = 1} = {−→v ∈ X | v(p1) = 1} = {1} ×

∏

∞

n=2 Xn, » Ù
τ(A) = µ([A]) = µ({1} ×

∞
∏

n=2

Xn) = µ1({1}) =
1

3
.

å5À (2) Ý Ñ [B] = {−→v ∈ X | v(2p1) = 1} = {−→v ∈ X | v(p1) 6= 0}, » Ù
τ(B) = µ([B]) = µ({−→v ∈ X | v(p1) 6= 0}) = 1 − µ({−→v ∈ X | v(p1) = 0})

= 1 − µ({0} ×
∞
∏

n=2

Xn) = 1 − µ1({0}) = 1 −
1

3
=

2

3
.

À [C] = {−→v ∈ X | v(C) = 1} = {−→v ∈ X | v(p1) = v(p2) = v(p3) = 1} = {1} × {1} × {1} ×
∏

∞

n=4 Xn Ü
τ(C) = µ1({1}) × µ2({1})× µ3({1}) = (

1

3
)3.

� ­ , d τ(p1 ∧ p2 ∧ · · · ∧ pn) = ( 1
3 )n.ÿ

2
� A = p1 ∨ p2 ∨ · · · pn(n ≥ 2), [ τ(A) = 1 − ( 2

3 )n.��� � ì
��	

1
� A ð�ç�
�Ý Ñ [ τ(A → B) = τ(B), τ(B → A) = 1.��� À A ð�ç�
�Ý�Ü ∀v ∈ Ω, v(A) = 1. â�ä

τ(A → B) = µ([A → B]) = µ({−→v ∈ X | v(A → B) = 1})

= µ({−→v ∈ X | v(A) → v(B) = 1}) = µ({−→v ∈ X | 1 → v(B) = 1}

= µ({−→v ∈ X | v(B) = 1} = τ(B).

τ(B → A) = µ({−→v ∈ X | v(B) → v(A) = 1}) = µ({−→v ∈ X | v(B) → 1 = 1}),

è �
∀v ∈ Ω, v(B) → 1 = 1 � ��� ÑSê τ(B → A) = µ({−→v ∈ X | v ∈ Ω}) = µ(X) = 1.ç

2
µ ó�é�X�Y�Ö�×�� Ñ ∀A ∈ F (S), τ(¬A) = 1− τ(A)

��� Ñ í�µ ^�é � 7�Ý�¿ ��� Ñï�ä , Ù�d5f G�
���
�?�È��	
2

∀A ∈ F (S), τ(2(¬A)) = 1 − τ(A). (6)

��� À (2) Ý���È
τ(2(¬A) = µ([2(¬A)]) = µ({−→v ∈ X | v(2(¬A)) = 1})

= µ({−→v ∈ X | 2v(¬A) ∧ 1 = 1})

= µ({−→v ∈ X | 2v(¬A) ≥ 1}) = µ({−→v ∈ X | v(¬A) ≥
1

2
})

= µ({−→v ∈ X | v(A) ≤
1

2
}).
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��� (�^�é���Ü�G v(A) ∈ {0, 1

2 , 1},
ê

τ(2(¬A)) = µ({−→v ∈ X | v(A) 6= 1}) = 1 − µ({−→v ∈ X | v(A) = 1}) = 1 − τ(A).

��	
3
� A ∈ F (S), [ A ð�ç�
�Ý Ñ þ ·�� þ τ(A) = 1; � A ð�����Ý Ñ [ τ(A) = 0.��� � A ð�ç�
�Ý Ñ [5À�� 3 � Ü [A] = X , â�ä τ(A) = 1.

á ë�ÿ Ñ � A ¿�ð�ç�
�Ý Ñ
A = A(pi1 , · · · , pin

). [ � v ∈ Ω ö v(A) 6= 1. � v(pik
) = vik

(k = 1, · · · , n). [ (vi1 , · · · , vin
) ∈ E,���

E À (4) Ý�A ì è � µi1({vi1})×· · ·×µin
({vin

}) = ( 1
3 )n, » Ù (µi1×· · ·×µin

)(E) ≤ 1−( 1
3 )n.

â�ä5À (1) ù (5) Ü µ([A]) 6= 1, â�ä τ(A) 6= 1, ������ ­ , d ��������Ý���°�� Ñ å�þ τ(A) = 0
��Ñ

A ¿�@�A � ����Ý Ñ�� ²�� A = (p →

2(¬p)) ∧ (2(¬p) → p).��	
4( Z�� MP c�[ ) � A, B, C ∈ F (S). � τ(A) ≥ α, τ(A → B) ≥ β, [ τ(B) ≥

α + β − 1.��� � Y = {−→v ∈ X | v ∈ Ω, v(A) = 1}, Z = {−→v ∈ X | v ∈ Ω, v(A → B) = 1}, [5À��3Ü
����Ü�È µ(Y ) ≥ α, µ(Z) ≥ β, � µ(Y ∩ Z) = x, [

µ(Y ∪ Z) = µ(Y ) + µ(Z) − µ(Y ∩ Z) ≥ α + β − x (7)

ä ï µ(Y ∪ Z) ≤ 1, â�ä5À�� 7 � � 1 ≥ α + β − x,
¿

x ≥ α + β − 1. å Ñ ¶�� −→v ∈ Y ∩ Z, [
v(A) = v(A → B) = 1, â�ä , � v(B) = 1, » Ù

τ(B) = µ([B]) ≥ µ(Y ∩ Z) = x ≥ α + β − 1.

!�"
1
� A, B, C ∈ F (S), � τ(A) = 1, τ(A → B) = 1, [ τ(B) = 1.��	

5( Z�� HS c�[ ) � A, B, C ∈ F (S), � τ(A → B) ≥ α, τ(B → C) ≥ β, [ τ(A →

C) ≥ α + β − 1.

X�Y 5 � d5f3- X�Y 4 õ�­ ÑSê ��# Ñ À�$���G�®�°!�"
2
� A, B, C ∈ F (S), � τ(A → B) = τ(B → C) = 1, [ τ(A → C) = 1.��	

6( Z���%ø®ø¯�c�[ ) � A, B, C ∈ F (S), � τ(A → B) ≥ α, τ(A → C) ≥ β, [
τ(A → B ∧ C) ≥ α + β − 1.��d�& X�Y Ñ�'�·�( 8 G�
���_�¯ Ñ ú d5f ð ½�) � Ñ ��# ì*�+

1 ∀a, b, c ∈ [0, 1], a → b ∧ C = (a → b) ∧ (a → c).��	
6 , ��� � G1 = {−→v ∈ X | v ∈ Ω, v(A → B) = 1}, G2 = {−→v ∈ X | v ∈ Ω, v(A →

C) = 1}, [ τ(A → B) = µ(G1), τ(A → C) = µ(G2).
ä ï��

1 ≥ µ(G1 ∪ G2) = µ(G1) + µ(G2) − µ(G1 ∩ G2)

â�ä
µ(G1 ∩ G2) ≥ µ(G1) + µ(G2) − 1 ≥ α + β − 1.

�
G = {−→v ∈ X | v ∈ Ω, v(A → B ∧ C) = 1},
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[ τ(A → B∧C) = µ(G). å Ñ ä ï�� G ⊇ G1 ∩G2. 
�?�7 Ñ � −→v ∈ G1 ∩G2, [ v(A → B) = 1·
v(A → C) = 1, À3_�¯ 1 Ü
v(A → B ∧ C) = v(A) → v(B ∧ C) = v(A) → (v(B) ∧ v(C)) = v(A → B) ∧ v(A → C) = 1.

â�ä −→v ∈ G.
ê

τ(A → B ∧ C) = µ(G) ≥ µ(G1 ∩ G2) ≥ α + β − 1.
!�"

3
� A, B, C ∈ F (S), � τ(A → B) = 1

·
τ(A → C) = 1, [ τ(A → B ∧ C) = 1.ç

3 À¡®�° 1– ®�° 3
, Ü Ñ MP c�[ Ñ HS c�[�ù�%�®�¯�c�[�ð�-�.�Z�� � 1 ��a�Ý� ÑS¿ -�ç�
�Ý ì��	

7
� A, B ∈ F (S), [ τ(A ∨ B) = τ(A) + τ(B) − τ(A ∧ B).��� � v ∈ Ω, [ v(A∨B) = 1, þ ·�� þ v(A) = 1 Æ v(B) = 1, » Ù [A∨B] = [A]∪ [B].

å v(A ∧ B) = 1 þ ·�� þ v(A) = 1
·

v(B) = 1,
¿

[A ∧ B] = [A] ∩ [B], â�ä��
τ(A ∨ B) = µ([A ∨ B]) = µ([A] ∪ [B]) = µ([A] + µ[B]) − µ([A] ∩ [B])

= µ([A]) + µ([B]) − µ([A ∧ B]) = τ(A) + τ(B) − τ(A ∧ B)

â�ä�A�¯ 1 � d�ì
3 qsrstsusv0/214345 [0,1] 6st0708

~�+
1 F (S) �3g L a�Ý���Z���Ø�© {τ(A) | A ∈ F (S)}

µ
[0,1] �3h�i ì��� ��9 d5f

k

3n
∈ H = {τ(A) | A ∈ F (S)}, n = 1, 2, · · · ; 0 ≤ k ≤ 3n. (8)


�?�7 Ñ þ n = 1
� À � 1 ù�X�Y 3 Ü 0

3 , 1
3 , 2

3 , 3
3 T�:�� H . ; � n ≤ m

� � 8 � Ý ��� Ñ¿ �3Ü�� Ai ∈ F (S) ��� τ(Ai) = i
3m (i = 0, 1, · · · , 3m), � n = m + 1,

'�· ÿ d � µ A ∈ F (S),

ö τ(A) = k
3m+1 (0 ≤ k ≤ 3m+1). G�
 N ��<�=�° d5f¡ì

(i) � k ≤ 3m, � l = 3m − k, [ 0 ≤ l ≤ 3m, À?>�@�; � � τ(Al) = l
3m . �áàãï�è s A N��Ñ ö ps ¿ µ Al �¡¤�B ì � A = 2(¬Al) ∧ ps.

� v ∈ Ω, [
v(A) = v(2(¬Al)) ∧ v(ps) (9)

��� (�Ì�é Å ð {0, 1
2 , 1}, ÀC� 2 � Ý�Ü v(2(¬Al)) = 1 þ ·�� þ v(¬Al) = 1 Æ v(¬Al) = 1

2 þ·�� þ v(Al) = 0 Æ v(Al) = 1
2 ,
¿

v(Al) 6= 1. â�ä5À37 N�D ù (9) Ý�Ü�È ∀v ∈ Ω, v(A) = 1 þ·�� þ v(ps) = 1
·

v(Al) 6= 1.
è &

τ(A) = µ([A]) = µ{−→v ∈ X | v(A) = 1}) = µ({−→v ∈ X | v(ps) = 1

·

v(Al) 6= 1}) = µ({−→v ∈ X | v(ps) = 1}) · µ({−→v ∈ X | v(Al) 6= 1})

= τ(ps) · (1 − µ({−→v ∈ X | v(Al) = 1})

= τ(ps) · (1 − τ(Al)) =
1

3
(1 −

l

3m
) =

3m − l

3m+1
=

k

3m+1
.
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(ii) � 3m < k ≤ 2 × 3m, � l = 2 × 3m − k, [ 0 ≤ l < 3m, À?>�@�; � Ü τ(Al) = k
3m . �

s ��¾�À�7 Ñ � A = (2(¬Al) → 2ps) ∧ (2ps → 2(¬Al)). [
∀v ∈ Ω, v(A) = (v(2(¬Al)) → v(2ps)) ∧ (v(2ps) → v(2(¬Al)))

è &
v(A) = 1 þ ·�� þ v(2(¬Al)) → v(2ps) = 1

·
v(2ps) → v(2(¬Al)) = 1. (10)

1◦ � v(ps) = 0, [ v(2ps) = 0,
&��

v(2ps) → v(2(¬Al)) = 1 � ��� ÑSê À (10) Ý���È
v(A) = 1 þ ·�� þ v(2(¬Al)) → v(2ps) = 1,

¿
v(2(¬Al)) → 0 = 1, þ ·�� þ v(2(¬Al)) = 0,

¿
v(Al) = 1.

2◦ � v(ps) = 1
2 Æ v(ps) = 1,

¿
v(ps) 6= 0, [5À (2) Ý�Ü v(2ps) = 1,

&��
v(2(¬Al)) →

v(2ps) = 1 � ��� ÑSê À (10) Ý�Ü v(A) = 1 þ ·�� þ v(2ps) → v(2(¬Al)) = 1,
¿

1 →

v(2(¬Al)) = 1 þ ·�� þ v(2(¬Al)) = 1 þ ·�� þ v(Al) = 0 Æ v(Al) = 1
2 ,
¿

v(Al) 6= 1.

� G1 = {v ∈ Ω | v(ps) = 0
·

v(Al) = 1}, G2 = {v ∈ Ω | v(ps) 6= 0
·

v(Al) 6= 1} [
µ(({−→v ∈ X | v ∈ G1}) = µ({−→v ∈ X | v(ps) = 0

·
v(Al) = 1})

= µ({−→v ∈ X | v(ps) = 0}) · µ({−→v ∈ X | v(Al) = 1}) =
1

3
· τ(Al)

=
1

3
·

l

3m
=

l

3m+1
.

µ({−→v ∈ X | v ∈ G2}) = µ({−→v ∈ X | v(ps) 6= 0
·

v(Al) 6= 1})

= µ({−→v ∈ X | v(ps) 6= 0}) · µ({−→v ∈ X | v(Al) 6= 1})

=
2

3
· (1 −

l

3m
) =

2 × 3m − 2l

3m+1
.

À37 N�D Ü ∀v ∈ Ω, v(A) = 1 þ ·�� þ v ∈ G1 ∪ G2

·
G1 ∩ G2 = ∅, â�ä

τ(A) = µ([A]) = µ({−→v ∈ X | v(A) = 1}) = µ({−→v ∈ X | v ∈ G1 ∪ G2})

= µ({−→v ∈ X | v ∈ G1}) + µ({−→v ∈ X | v ∈ G2})

=
l

3m+1
+

2 × 3m − 2l

3m+1
=

2 × 3m − l

3m+1
=

k

3m+1
.

(iii) � k > 2×3m, � l = 3m+1−k, [ 0 ≤ l < 3m. � A = 2ps∨2(¬Al), [ ∀v ∈ Ω, v(A) = 1,¿
v(2ps) ∨ v(2(¬A)) = 1 þ ·�� þ v(2ps) = 1 Æ v(2(¬Al)) = 1 þ ·�� þ v(ps) ∈ { 1

2 , 1} Æ
v(Al) ∈ { 1

2 , 0},
¿

v(ps) 6= 0 Æ v(Al) 6= 1. À37 N�D , Ü Ñ ö v(A) = 1 � Ω �¡� v ��¿�õ�%��
	 � È

1◦. v(ps) 6= 0. � G1 = {v ∈ Ω | v(ps) 6= 0}, [
µ({−→v ∈ X | v ∈ G1}) = µ({−→v ∈ X | v(ps) 6= 0}) =

2

3
.

2◦. v(ps) = 0
·

v(Al) 6= 1. � G2 = {v ∈ Ω | v(ps) = 0
·

v(Al) 6= 1} [
µ({−→v ∈ X | v ∈ G2}) = µ({−→v ∈ X | v(ps) = 0

·
v(Al) 6= 1})

= µ({−→v ∈ X | v(ps) = 0}) · µ({−→v ∈ X | v(Al) 6= 1}) =
1

3
(1 −

1

3m
)
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\
v(A) = 1 ]�^�_�] v ∈ G1 ∪ G2 ^ G1 ∩ G2 = ∅, `

τ(A) = µ([A]) = µ({−→v ∈ X | v ∈ G1 ∪ G2})

= µ({−→v ∈ X | v ∈ G1}) + µ({−→v ∈ X | v ∈ G2})

=
2

3
+

1

3
(1 −

l

3m
) =

3m+1 − l

3m+1
=

k

3m+1
.

a
(i),(ii),(iii) b n = m + 1 ced 8 fhg�i�j�k�l�m�n 2 o�p�qr
4 s�t�u�v�w�x�y�l [16] z Lukasiewicz {�|�}�~���p��?��������������� [0,1] �?u� k���l�����}�z Gödel ��w�����x�y�~���o���}�m�n 1 �?�������������?��q���������l�m

n 1 �� �¡?¢�£�¤�¥�¦�§�������¨ 0.8 © 0.9 }�ª�g�«�¬�­���l�®���}�m�n 2 ¦�m�¯�¡?¢���«
¬�­���q�°�±�²�³�´�ª�g�}�����µ�¶�¥���·�¨ 3 }���¸�}���¹�qº�»

2 ¼ H = {τ(A) | A ∈ F (S)} ¨�½�¾�ª�g�}���������l�`

H = {
k

3n
| n = 1, 2, · · · ; k = 0, 1, · · · , 3n}.

¿�À Á
M = { k

3n | n = 1, 2, · · · ; k = 0, 1, · · · 3n}. ��m�n 1 }�p�����Â?Ã�Ä M ⊂ H , Å�®
µ�Æ�p H ⊂ M.

¼ X(n) = X1 × · · · × Xn, «�Ç Xk = {0, 1
2 , 1}, µk({0}) = µk({ 1

2}) = µk({1}) = 1
3 (k =

1, 2, · · · , n). ` X(n) ¥�È�É 3n Ê�Ë�Ì }�Í�Î�Ï�Ð�Ñ�Ò�lÔÓ ∀x ∈ X(n), (µ1×· · ·×µn)(x) = ( 1
3 )n.Õ Å�s X(n) }�Ö�×�|�� E,

a
E É�Ø�b�§��ÚÙÜÛ�¹ k(0 ≤ k ≤ 3n), Ý E =

⋃k

i=1{xi | xi ∈

X(n)}, Þ�� xi 6= xj(i 6= j; i, j = 1, · · · , k).
Õ Å�É

(µ1 × · · · × µn)(E) = (µ1 × · · · × µn)(

k
⋃

i=1

{xi | xi ∈ X(n)})

=

k
∑

i=1

(µ1 × · · · × µn)(xi) =
k

3n
∈ M.

¼ A = A(pi1 , · · · , pin
) ∈ F (S), ®�p τ(A) ∈ M . ¨�ß�à�á�â�l�ã�ä�¼ A = A(pi1 , · · · , pin

).å�æ ����ç�l ∀v ∈ Ω, Å vk è v(pk)(pk ∈ S).
Á

E = {(v1, · · · , vn) ∈ X(n) | v(A) = 1}, `
(µ1 × · · · × µn)(E) ∈ M . «�c a d 1 fhéed 3 fho

τ(A) = µ([A]) = µ({−→v ∈ X | v ∈ Ω, v(A) = 1}) = µ({−→v ∈ X | (v1, · · · , vn) ∈ E})

= µ(E ×
∞
∏

k=n+1

Xk) = (µ1 × · · · × µn)(E) ∈ M.

m�n 2 o�p�q

4 ê0ë0ì
����í�t�î���n�ï�s Gödel ��w�����x�y��?}�ª�g�ð�����ñ�ò�����¬�l�Ý�ó Ê ª�g�ô���õ

��¬��?lh��ö���������÷�n�ø�`�lh¨�ñ���ù�ú�û�����Ï�ü�ý�k�ª�g�Ò�}�þ�ÿ�����lh����þ�ÿ����
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Theory of Truth Degrees in Gödel 3-Valued Propositional Logic

LI Jun1, LI Yao-long2, LI Suo-ping1

(1. School of Science, Lanzhou University of Technology, Gansu 730050, China;
2. Dept. of Math., Weinan Teachers College, Shaanxi 714000, China )

Abstract: Base on the infinite product of evenly distributed probability space, this paper introduces
the theory of truth degrees in Gödel 3-valued propositional logic and inference rules with truth degrees
are given. Moreover, it is proved that the set of truth degrees of propositions is dense in [0,1], and
expressions of truth degrees are obtained. This paves the way for the further study on approximate
reasoning.

Key words: truth degree; inference rule with truth degree; dense.


