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¬Hu®C@¬Hu®C@¬Hu®C@¬Hu®C@JKB̄@°KBuEr@®K@uFA@AJKB̄@°KBuEr@®K@uFA@AJKB̄@°KBuEr@®K@uFA@AJKB̄@°KBuEr@®K@uFA@A±±±±²³∀x (man(x) → mortal(x))³́man(socrates)µ³man(platon)¶³man(euclid)·Er@LBGLCDAFBGEr@LBGLCDAFBGEr@LBGLCDAFBGEr@LBGLCDAFBG±±±±

mortal(socrates)
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1. ∀x { ¬man(x), mortal(x)}
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2. {man(socrates)} 
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3. {man(platon)} 
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4. {man(euclid)} 
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5. { ¬mortal(socrates)} 
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sBC̄ FGNEr@¬Hu®C@sBC̄ FGNEr@¬Hu®C@sBC̄ FGNEr@¬Hu®C@sBC̄ FGNEr@¬Hu®C@ÔÕ{ ¬man(socrates), mortal(socrates)}Ö×ØÙÚ×ÛÜÝÞßàÜáâØÜÔãÕ{ ¬man(platon), mortal(platon)} Ö×ØÙÚ×ÛÜÝÞßàÜáâØÜÔäÕ{ ¬man(euclid), mortal(euclid)} Ö×ØÙÚ×ÛÜÝÞßàÜáâØÜÔåÕ{man(socrates)} 
ßàÜáâØÜãæÕ{man(platon)} 
ßàÜáâØÜäçÕ{man(euclid)} 
ßàÜáâØÜåèÕ{ ¬mortal(socrates)} éÜêÚÙÜëìÝ×ÛíîØâÝ×ïÕ{mortal(socrates)} ðÜØñåòÔóÕ□ ðÜØñïòè
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#GBEr@K$H%B°sBC̄ FGNEr@¬Hu®C@#GBEr@K$H%B°sBC̄ FGNEr@¬Hu®C@#GBEr@K$H%B°sBC̄ FGNEr@¬Hu®C@#GBEr@K$H%B°sBC̄ FGNEr@¬Hu®C@²³ { ¬man(x), mortal(x)} &'()*+(,³́ {man(socrates)} &'()*+(-µ³ {man(platon)} &'()*+(.¶³ {man(euclid)} &'()*+(/0³ { ¬mortal(socrates)} 1(234(56789:;+*78<³ {mortal(socrates)} =(+>-?,@
θ = [x/socrates]A³ □ =(+>C?D EFFGHIJKLMNMJMNOP
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sD�AEFEDEFBGAsD�AEFEDEFBGAsD�AEFEDEFBGAsD�AEFEDEFBGA
DefinitionDefinitionDefinitionDefinition
A substitutionsubstitutionsubstitutionsubstitution is a list of pairs of 
variables and terms.

θ = [x1/t1, x2/t2, …, xn/tn]
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θ = [x1/t1, x2/t2, …, xn/tn]���������������T������t
�������¥U�����������VV�«���θ

��
tT�������tθθθθT��������������W¢���¤ R¢���X Y��Z�¤[����W¢���¤ R¢���X Y��Z�¤[����W¢���¤ R¢���X Y��Z�¤[����W¢���¤ R¢���X Y��Z�¤[����������������xi

��t
�«ti¥U�����������VV�«���θ
����������AT�������AθT�������������������«¥
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¬Hu®C@A¬Hu®C@A¬Hu®C@A¬Hu®C@AUA = man(x);  θ = [x/socrates]

Aθ =UA = parent(x,y);  θ = [x/father(y), y/mary]

Aθ =UA = x < s(x);  θ = [x/s(s(0))]

Aθ =
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θ = [x1/t1, x2/t2, …, xn/tn]

σ = [y1/u1, y2/u2, …, ym/um]�����������
θσ = [x1/t1σ, …, xn/tnσ, yi1

/ui1
, …, yik

/uik
]�����yi1

,…, yik

��������\�������������
{ y1,…, ym}

����������������{ x1,…, xn} ¥
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(C1 ∪ C2)θ�cYe]mWm\ka\θ
]XaX[lX\]\[\]ŶX[̀k\ka\L1θ = L2θ³
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qGF°FLHEFBGqGF°FLHEFBGqGF°FLHEFBGqGF°FLHEFBG

DefinitionDefinitionDefinitionDefinition
Let A and B be two formulas (or 
terms). A substitution θ is called a 
unifierunifierunifierunifier for A and B if Aθ = Bθ.
A and B are called unifiableunifiableunifiableunifiable, if there 
exists a unifier for A and B.
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qGF°FLHEFBG¬Hu®C@AqGF°FLHEFBG¬Hu®C@AqGF°FLHEFBG¬Hu®C@AqGF°FLHEFBG¬Hu®C@A,�678+4384+;8*��*�4�(�3'(( ;3:�

a = a!a = b"-�#$3'*3%:(x ;8*�*(+&*4�38�4(')4�3457(+87497843*8x '())*+,)-.)/())*+,)-.)/())*+,)-.)/())*+,)-.)/0�
x = f(x) "g(x,b) = y![y/g(x,b)].�67)17+(54(')+;8*��*�4�(��3$(4�(+3)(�;894*78+�)%7:3853::4�(*'97)178(84+;8*���
date(x,y,2003) = date(7,mar,2003)!

[x/7, y/mar]
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Aθ = Bθ³
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qGF°FLHEFBG#CNBKFEruqGF°FLHEFBG#CNBKFEruqGF°FLHEFBG#CNBKFEruqGF°FLHEFBG#CNBKFEru
mgu := [];  /* 456789:;97<7:7<=>*/
while A ≠ B do?47tA@>AtB

;47B4C<D97A<CC4D<>E9:;74D59=CA @>AB;
if tA = x

<9@F@D<@;?47B@7A=49>=7=GG:D<>tB then
mgu := mgu[x/tB]; A := A[x/tB]; B := B[x/tB];

else if tB = y
<9@F@D<@;?4>=7<>tA then

mgu := mgu[y/tA]; A := A[y/tA]; B := B[y/tA];
else
return H>=7:><C<@;?4I;

end if
end while
return mgu;
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¬Hu®C@¬Hu®C@¬Hu®C@¬Hu®C@²³ {mimsy(x)}³́ { ¬brillig(x), gyre(x, f(x))}µ³ { ¬brillig(x), slithy(f(x))}¶³ { ¬tove(x), gyre(x, f(x))}0³ { ¬tove(x), slithy(f(x))}<³ { ¬mimsy(x), brillig(x)}A³ { ¬gyre(x, y), ¬brillig(y)}
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∀x (A(x) ∧ B(x))����������«����\�������
∀x A(x) ∧ ∀y B(y)~U��������T�����X ¤�W £�X���� �X ¤�W £�X���� �X ¤�W £�X���� �X ¤�W £�X���� �����������¤��������¤��������¤��������¤������������� X �Z��� Y��� X �Z��� Y��� X �Z��� Y��� X �Z��� Y¥
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sBC̄ FGNEr@¬Hu®C@sBC̄ FGNEr@¬Hu®C@sBC̄ FGNEr@¬Hu®C@sBC̄ FGNEr@¬Hu®C@�� {mimsy(x1)} �D45<94�� { ¬brillig(x2), gyre(x2,f(x2))} �D45<94	� { ¬brillig(x3), slithy(f(x3))} �D45<94
� { ¬tove(x4), gyre(x, f(x4))} �D45<94�� { ¬tove(x5), slithy(f(x5))} �D45<94�� { ¬mimsy(x6), brillig(x6)} �D45<94� { ¬gyre(x7, y7), ¬brillig(y7)} �D45<94�� {brillig( x8)} �49�����θ = [x1/x8, x6/x8]�� {gyre(x9, f(x9))} �49�����θ = [x2/x9, x8/x9]���{ ¬brillig(f( x10))} �49����

θ = [x7/x10, x9/x10, y7/f(x10)]���{ ¬mimsy(f(x11))} �49������θ = [x6/f(x11),x10/x11]���□ �49������θ = [x1/f(x11)]
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#GBEr@K¬Hu®C@#GBEr@K¬Hu®C@#GBEr@K¬Hu®C@#GBEr@K¬Hu®C@�� { ¬r(x1,y1), r(y1,x1)} �D45<94�� { ¬r(x2,y2), ¬r(y2,z2), r(x2,z2)} �D45<94	� {r(b,a)} �D45<94
� {r(c,a)} �D45<94�� {r(b,d)} �D45<94�� { ¬r(c,d)} �D45<94� {r(a,b)} �49�	���θ = [x1/b, y1/a]�� { ¬r(a,z3), r(c,z3)} �49�
���θ = [x2/c,y2/a,z2/z3]�� {r(c,b)} �49����θ = [z3/b]���{ ¬r(b,z4), r(c,z4)} �49�����θ = [x2/c,y2/b,z2/z4]���{r(c,d)} �49������θ = [z4/d]���□ �49�����

��������� !"#$%&'#()*+,-./01-230+4�567087+�9+-6,72-67/7/:7�67087+� 3;<=#>�
sDuuHK%sDuuHK%sDuuHK%sDuuHK%������������������ !��Φ�"#����$ ��%�&�$"���'% !�!'�! ��!"� (%�'!��&��!�%'����),�=(&'*4(3::�7');:3+*847*+7:()17')3:,7')�-�-'38+�7')4�('(+;:4+*8479:3;+(+?5'711*82;8*$('+3: ;384*�*('+385'(83)*82$3'*3%:(+�.�#11:�'(+7:;4*78�#�4('(39�+4(1?'(83)($3'*3%:(+�/� .�4�(()14�9:3;+(/*+�7;85?4�(8Φ

*+;8+34*+�*3%:(�
��������� !"#$%&'#()*+,-./01-230+4�567087+�9+-6,72-67/7/:7�67087+� 3;<=#>�

0E0E0E0E1111AsBDGIHGIÎBu®C@E@2AsBDGIHGIÎBu®C@E@2AsBDGIHGIÎBu®C@E@2AsBDGIHGIÎBu®C@E@23� RX W3� RX W3� RX W3� RX WS��Ψ
��������V��������������������¥�������V�«������4�����V��\������Ψ�«����������T����Ψ

��¢¤���������� ¢¤���������� ¢¤���������� ¢¤���������� ¥3� RX W3� RX W3� RX W3� RX WS��Ψ
��������V��������������������¥��Ψ
��¢¤���������� ¢¤���������� ¢¤���������� ¢¤���������� T���������V�«������4�����V��\������Ψ

�«����������¥


