
_2r`Bi2 h?2Q`B2b BM :2M2`�H

Ai Bb +H2�` i?�i `2r`BiBM; HQ;B+ ?�b i?2 mM/2`HvBM; 2[m�iBQM�H HQ;B+
�b � T�`�K2i2`, i?2 KQ`2 ;2M2`�H i?2 2[m�iBQM�H HQ;B+- i?2 KQ`2
;2M2`�H i?2 `2bmHiBM; `2rBi2 i?2Q`B2bX 6Q` 2t�KTH2- r2 ?�p2 b22M
i?�i 7Q` Q`/2`@bQ`i2/ 2[m�iBQM�H HQ;B+ `mH2b +�M ?�p2 i?2 ;2M2`�H
7Q`K-

l : t −→ t′ ⇐ (
∧

i

ui = u′
i) ∧ (

∧

j

wj −→ w′
j).

Ai ?�b �HbQ #2+QK2 BM+`2�bBM;Hv +H2�` i?�i 7`Qx2M QT2`�iQ`b- i?�i
`2bi`B+i i?2 `2r`Bi2b �HHQr2/ #2HQr i?2K- �`2 �HbQ p2`v mb27mH BM
T`�+iB+2X
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_2r`Bi2 h?2Q`B2b BM :2M2`�H UAAV

q2 +�M BHHmbi`�i2 7`Qx2M QT2`�iQ`b rBi? i?2 7QHHQrBM;
MQM/2i2`KBMBbiB+ +?QB+2 2t�KTH2 UBM J�m/2 bvMi�tV,

KQ/ *>PA*1 Bb
T`Qi2+iBM; ALh X
bQ`ib 1Hi Ja2i X
bm#bQ`ib 1Hi I Ja2i X
QTb � # + / 2 7 ; , @= 1Hi X
QT nn , Ja2i Ja2i @= Ja2i (�bbQ+ +QKK) X
QT +�`/ , Ja2i @= AMi (7`Qx2M) X
2[ +�`/Us,1HiV 4 R X
2[ +�`/Us,1Hi J,Ja2iV 4 R Y +�`/UJ,Ja2iV X
`H (+?QB+2) , s,Ja2i u,Ja2i 4= u,Ja2i X

2M/K
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_2r`Bi2 h?2Q`B2b BM :2M2`�H UAAAV

Ai /Q2b MQi K�F2 Km+? b2Mb2 iQ `2r`Bi2 #2HQr i?2 +�`/BM�HBiv
7mM+iBQM +�`/- #2+�mb2 i?2M i?2 KmHiBb2i r?Qb2 +�`/BM�HBiv r2 rBb?
iQ /2i2`KBM2 #2+QK2b � KQpBM; i�`;2iX

A7 +�`/ ?�/ MQi #22M /2+H�`2/ 7`Qx2M- i?2M i?2 `2r`Bi2b-
� # + −→ # + −→ + rQmH/ BM/m+2 `2r`Bi2b- 3 −→ 2 −→ 1- r?B+?
b22Kb #Bx�``2X

h?2 TQBMi Bb i?�i r2 i?BMF Q7 i?2 FBM/ (Ja2i) �b i?2 bi�i2 FBM/ BM
i?Bb 2t�KTH2- r?2`2�b (AMi) Bb i?2 /�i� FBM/X "v /2+H�`BM; +�`/
7`Qx2M- r2 `2bi`B+i `2r`Bi2b iQ i?2 bi�i2 FBM/- r?2`2 i?2v #2HQM;X

ky
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h?Bb H2�/b iQ i?2 7QHHQrBM; ;2M2`�H /2}MBiBQM Q7 � `2r`Bi2 i?2Q`v QM
Q`/2`@bQ`i2/ 2[m�iBQM�H HQ;B+,
� `2r`Bi2 i?2Q`v Bb � 9@imTH2- R = (Σ, E,φ, R)- r?2`2,
Ç (Σ, E) Bb � FBM/@+QKTH2i2 Q`/2`@bQ`i2/ 2[m�iBQM�H i?2Q`v- rBi?-

b�v- FBM/b K- bQ`ib S- �M/ QT2`�iBQMb Σ

Ç φ : Σ −→ Pfin(IN) Bb � K∗ ×K@BM/2t2/ 7�KBHv Q7 7mM+iBQMb
�bbB;MBM; iQ 2�+? f : k1 . . . kn −→ k BM Σ i?2 }MBi2 b2i
φ(f) ⊆ {1, . . . , n} Q7 Bib 7`Qx2M �`;mK2Mi TQbBiBQMb

Ç R Bb � b2i Q7 UmMBp2`b�HHv [m�MiB}2/V H�#2H2/ +QM/BiBQM�H `2r`Bi2
`mH2b Q7 i?2 7Q`K UrBi? t, t′ �M/ i?2 wk, w′

k T�B`b Q7 i2`Kb Q7
b�K2 FBM/V

l : t −→ t′ ⇐ (
∧

i

ui = u′
i) ∧ (

∧

j

wj −→ w′
j).
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_2r`Bi2 h?2Q`B2b BM :2M2`�H UoV

:Bp2M � `2r`Bi2 i?2Q`v R = (Σ, E,φ, R)- �M/ ;Bp2M � Σ@i2`K
t ∈ TΣ(X)- r2 +�HH � p�`B�#H2 x ∈ vars(t) 7`Qx2M BM t Bz i?2`2 Bb �
MQMp�`B�#H2 TQbBiBQM α ∈ IN∗ bm+? i?�i t/α = f(u1, . . . , ui, . . . , un)-
rBi? i ∈ φ(f)- �M/ x ∈ vars(ui)X Pi?2`rBb2- r2 +�HH x ∈ X

mM7`Qx2MX

aBKBH�`Hv- ;Bp2M Σ@i2`Kb t, t′ ∈ TΣ(X)- r2 +�HH � p�`B�#H2 x ∈ X

mM7`Qx2M BM t �M/ t′ Bz Bi Bb mM7`Qx2M BM #Qi? t �M/ t′X

kk



_2r`BiBM; GQ;B+ BM :2M2`�H

:Bp2M � `2r`Bi2 i?2Q`v R = (Σ, E,φ, R)- i?2 b2Mi2M+2b i?�i Bi
T`Qp2b �`2 mMBp2`b�HHv [m�MiB}2/ `2r`Bi2b Q7 i?2 7Q`K- (∀X) t −→ t′-
rBi? t, t′ ∈ TΣ,E(X)k- 7Q` bQK2 FBM/ k- r?B+? �`2 Q#i�BM2/ #v }MBi2
�TTHB+�iBQM Q7 i?2 7QHHQrBM; `mH2b Q7 /2/m+iBQM,

Ç _2~2tBpBivX 6Q` 2�+? t ∈ TΣ(X)-
(∀X) t −→ t

kj



Ç 1[m�HBivX (∀X) u −→ v E ⊢ (∀X)u = u′ E ⊢ (∀X)v = v′

(∀X) u′ −→ v′

Ç *QM;`m2M+2X 6Q` 2�+? f : k1 . . . kn −→ k BM Σ- rBi?
{1, . . . , n}− φ(f) = {j1, . . . , jm}- rBi? ti ∈ TΣ(X)ki - 1 ≤ i ≤ n-
�M/ rBi? t′jl ∈ TΣ(X)kjl

- 1 ≤ l ≤ m-

(∀X) tj1 −→ t′j1 . . . (∀X) tjm −→ t′jm
(∀X) f(t1, . . . , tj1 , . . . , tjm , . . . , tn) −→ f(t1, . . . , t′j1 , . . . , t

′
jm , . . . , tn)
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Ç _2TH�+2K2MiX 6Q` 2�+? }MBi2 bm#biBimiBQM θ : X −→ TΣ(Y )-
rBi?- b�v- X = {x1, . . . , xn}- �M/ θ(xl) = pl- 1 ≤ l ≤ n- �M/ 7Q`
2�+? `mH2 BM R Q7 i?2 7Q`K-

l : (∀X) t −→ t′ ⇐ (
∧

i

ui = u′
i) ∧ (

∧

j

wj −→ w′
j)

rBi? Z = {xj1 , . . . , xjm}- i?2 b2i Q7 mM7`Qx2M p�`B�#H2b BM t �M/
t′- i?2M-

(
∧

r

(∀Y ) pjr −→ p′jr )

(
∧

i(∀Y ) θ(ui) = θ(u′
i)) ∧ (

∧
j(∀Y ) θ(wj) −→ θ(w′

j))

(∀Y ) θ(t) −→ θ′(t′)

r?2`2 7Q` x ∈ X − Z- θ′(x) = θ(x)- �M/ 7Q` xjr ∈ Z-
θ′(xjr ) = p′jr - 1 ≤ r ≤ mX
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Ç h`�MbBiBpBiv

(∀X) t1 −→ t2 (∀X) t2 −→ t3
(∀X) t1 −→ t3

ke



_2r`BiBM; GQ;B+ BM SB+im`2b

_2~2tBpBiv
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h`�MbBiBpBiv
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