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π : 〈t〉E → 〈t′〉E�l	 	��� �� ����
R ` π : 〈t〉E → 〈t′〉E

  
�
π : 〈t〉E → 〈t′〉E
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{ |(P! T) TV|

�

〈t〉E : 〈t〉E → 〈t〉E
�
t ∈ T (F ,X )*WX�SiPXRP

π1 : 〈t1〉E → 〈t′1〉E , . . . , πn : 〈tn〉E → 〈t′n〉E
�

f(π1, . . . , πn) : 〈f(t1, . . . , tn)〉E → 〈f(t′1, . . . , t
′
n)〉E��

f ∈ Fn{ P#U��RP# PXV
π1 : 〈t1〉E → 〈t′1〉E , . . . , πn : 〈tn〉E → 〈t′n〉E
�

l(π1, . . . , πn) : 〈g(t1, . . . , tn)〉E → 〈d(t′1, . . . , t
′
n)〉E��

l : g(x1, . . . , xn) → d(x1, . . . , xn) ∈ R)�S�XQTVT) TV|
π1 : 〈t1〉E → 〈t2〉E → 〈t3〉E
�

π1; π2 : 〈t1〉E → 〈t3〉E
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� �� ��]��
r = (l : g → d) ∈ R

e ����
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����	�
seq(r) = (l(〈x1〉E , . . . , 〈xn〉E) : 〈g〉E →

〈d〉E)
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{seq(r)|r ∈ R}
�
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seq(R)
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_
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Σ = (L,F ,X , E)�� �	� ������� 
� ���������� ���������
R

e ���
seq(R) `Σ (π : u → v)siR ` (π :

u → v)
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(Σ, sen) ∈ Synt

�
� �

� ���� �	����

�
Mod(Σ)
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Σ−

� �
���
 �� �	� �������	 
� 
���
������	 	����
|=Σ⊆ Mod(Σ) × sen(Σ)
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Φ

e
Mod(Σ, Φ)
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Σ−
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M
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∀φ ∈ Φ, M |=Σ φ
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Φ

g
Mod(Σ, Φ) |=Σ φ


�]	��� ���
M |=Σ φ
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M ∈ Mod(Σ, Φ)�	 \ �
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π : 〈t〉E 7→ 〈t′〉E
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EPT (R)
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∀π1, π2, π3 ∈ PT π1; (π2; π3) = (π1; π2); π3
b

������� ���

∀π : 〈t〉E → 〈t′〉E ,
��

〈t〉E ; π = π〈t〉E ; π = π
�
�	���� �� ����

∀f ∈ Fn, n ∈ . , ∀π1, . . . , πn, π′
1, . . . , π

′
n :

�	
�� �	
�	��
f(π1; π

′
1, . . . , πn; π′

n) = f(π1, . . . , πn); f(π′
1, . . . , π

′
n)

∀f ∈ Fn, n ∈ . :
���
�������	 
� `

f(〈t1〉E , . . . , 〈tn〉E) = 〈f(t1, . . . , tn)〉E

∀l : g → d ∈ R, ∀π1 : 〈t1〉E → 〈t′1〉E , . . . , πn : 〈tn〉E → 〈t′n〉E
l(π1, . . . , πn) = l(〈t1〉E , . . . , 〈tn〉E); d(π1, . . . , πn)

��
l(π1, . . . , πn) = g(π1, . . . , πn); l(〈t′1〉E , . . . , 〈t′n〉E)
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EPT (R)
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L = (Synt, sen,Mod,`, |=)
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(Synt, sen,`)
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(Synt, sen,Mod, |=)
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∀(Σ, sen) ∈ Synt, Φ ⊆ sen(Σ), φ ∈ sen(Σ), Φ `Σ φ ⇒ Mod(Σ, Φ) |=Σ φa� ��]���� �
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τT
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p ∈ proofs(T )
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φ
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φ = τT (p)
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π : 〈t〉E → 〈t′〉E���� �� ���\ � 
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π = t[l(σx)]ωb���

〈t〉E ⇒l,σ,ω 〈t′〉E�
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EPT (R)
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π = 〈t〉E = 〈t′〉E
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∃n ∈ .
〈t〉E ⇒`0 〈t1〉E ⇒`1 . . . ⇒`n−1

〈t′〉E����
π =A(;) (π0; π1; . . . ; πn−1)

e �Ü
A(; )
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(E ∪ EPT (R))
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�< ôúöô �òöö� �õ �õö÷ øôûúô�ù ó÷ ÷øô õö øòõø ÷öø÷ý þÿ÷ �÷ ÿ �÷öø÷ý þÿ÷ �÷ø ô÷ûý ÷ø
�÷ � û÷õ�÷ø �òöøôûõóôø � úû �òö �úô�öúôóòöü øó

S ÷øô õö÷ øôûúô�ù ó÷ü t ÷øô õö Σ�ô÷ûý ÷üòö öòô÷ � úû S(t) ÿ �ú�� ÿó�úôóòö �÷ ÿú øôûúô�ù ó÷ ñ �òöôû÷ ÿ÷ ô÷ûý ÷ tü � �÷øô�=��óû÷ÿ �÷öø÷ý þÿ÷ �÷ø ��ûó�úôóòöø �÷ S = � úûôóû �÷ t �
S(t) = {t′|∃π ∈ S, t

π
⇒ t′}
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� \ �	�����������^�^�� �	 ��WM �� VWSX

j Þß ¡é íáëì¢ íëâ C�ìkík êãêåëâ åê¢C ãâ
a [����\ ��� 
� ���	� � ��� É��� ��
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e£ag a hi ¤ ¥��T� ¤ {h \£b ` b
e£bg b hi ¤ ¥��T� ¤ {h \ m Q \ba {¦ ^ bc {]` ` b
ebag b hi ¤ ¥��T� ¤ {h \£a ` a
ebcg b hi c
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A

B

C1 5/6

1/6

% w& ' 0 � b ���^�^���
��� ����\ ���	

(Xn, Yn) ∈ . 2¨
((Xn+1, Yn+1) = (Xn + 1, Yn)) =

¨
((Xn+1, Yn+1) = (Xn, Yn + 1)) = 1

6
�
Xn 6= 0

��
Yn 6= 0¨

((Xn+1, Yn+1) = (Xn − 1, Yn)) =
¨

((Xn+1, Yn+1) = (Xn, Yn − 1)) = 1
3
�

Xn 6= 0
��

Yn 6= 0¨
((Xn+1, Yn+1) = (Xn − 1, Yn)) = 2

3


�
Xn 6= 0

��
Yn = 0¨

((Xn+1, Yn+1) = (Xn + 1, Yn)) = 1
3

��
Xn 6= 0etYn = 0¨

((Xn+1, Yn+1) = (Xn, Yn − 1)) = 2
3

��
Xn = 0etYn 6= 0¨

((Xn+1, Yn+1) = (Xn + 1, Yn)) = 1
3

��
Xn = 0etYn 6= 0
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_
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% w& ' > � �	� \ ����� ���������

T�X�U
eg TW}M��¥WXN hi m Q \X�RV UVTWV {_ T̂ S��VUVTWV {] ^M�¥} UVTWV {_ �̂m UVTWV {]`
eg X�RV UVTWV hi R ST UV \X�RV ] ^X�RV_ ^X�RVf`
eg M�¥} UVTWV hi R ST UV \M�¥} ] ^M�¥}_ M̂�¥}f`eg �m UVTWV hi R STUV \�m ] �̂m_ �̂mf`
eg T S��V UVTWV hi R ST UV \T S��V ] ^T S��V_ ^T S��Vf`
eX�RV ]g \� ^� ` hi z SR � i ª

¥��T� z {h \TW}M��¥WXN ` \� �] �̂ `
eX�RV_g \� ^� ` hi z SR � hh ª W}M � i ª

¥��T� z {h \TW}M��¥WXN ` \� �̂ `
eX�RVfg \� ^� ` hi \ª ^ª` SR � hh ª W}M �hhª

eT S��V ]g \� ^� ` hi z SR � i ª
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¥��T� z {h \TW}M��¥WXN ` \�� ] �̂ `

eT S��V_g \� ^� ` hi \ª ^ª` SR �hhª
eT S��Vfg \� ^� ` hi z

¥��T� z {h \TW}M��¥WXN ` \� �̂ `
e�m ]g \� ^� `hi z SR � i ª

¥��T� z {h \TW}M��¥WXN ` \� �̂� ]`
e�m_g \� ^� ` hi \ª ^ª` SR � hh ª
e�mfg \� ^� ` hi z

¥��T� z {h \TW}M��¥WXN ` \� ^�`
eM�¥} ]g \� ^� ` hi z SR � i ª

¥��T� z {h \TW}M��¥WXN ` \� �̂ �]`
eM�¥}_g \� ^� ` hi z SR � i ª

¥��T� z {h \TW}M��¥WXN ` \� �̂ `
eM�¥}fg \� ^� ` hi \ª ^ª`
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Æ�Ç ����� ������	
O_e Z���
� ² ����	�� e Ì���	� ² ����	�� e �	
 � ������`���		�� ����� g `ab c ���\ � ��P ��� �	] a�]�� ���	� �� � ��P g µ¶ ÷òû÷ôó�úÿ ·òý �� õô÷û ñ �ó÷ö �÷e ��[�  ð���� �[� e ¸��_ ���� gÆ�Ç ����� ������	
O¹ e Z���
� ² ����	�� e Ì���	� ² ����	�� e � ������`���		�� ����� e �	
 Z���
����� ��	]��

�	 g b	 �������P �� º»¼ ½ g �	Z���
� ² ����	�� �	
 Ì���	� ² ����	�� e �
����
 e � ûò�÷÷�óöùø ò� ô¶ ÷ ø÷�
�òö� ¾öô÷ûöúôóòöúÿ ¿òûÀø¶ ò� òö + ÷Á ûóôóöù �òù ó� úö� Â�� ÿó�úôóòöøe ����\ ��� e �VVm {��¥¥¥ |�XU�Ã S�T |}X�X�QWV���}V QU�Ã�X��� ]« |�V� X e ��	��Á�� ��
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