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` ?a b CcdG FG CG Fe f g hFfi FjEa` ?a b C cdG FG CG Fe f g hFfi Fj Ea` ?a b CcdG FG CG Fe f g hFfi FjEa` ?a b C cdG FG CG Fe f g hFfi Fj Ea
superman = clark_kentI kl m M ]V NX K P K PQ W OK Nn oV PL K NV L YVUK X V ]V NU S P p L YV P V^ V Nq ] NS ]V NLq Slm M ]V NX K P K OU S TU K ] NS ]V NLq S l W OK NnoV PL rIs Y MU p Tl m M ]V NX K P RK P l Oq p L YV P W OK NnoV PL RK P K OU S l Oq p V LR r

��������� ! "#$%&'# (() * +, -. /0 ,12 /*3 �4 56 /76*� 8 * , 5 +61, 56 .6.96 � 56 /76*� 2 :;<# �

tDGC hD E ua v CiGFe f w CEa d xe htD GC hD E uav CiG Fe f w C Ead xe htDGC hD E ua v CiGFe f w CEa d xe htD GC hD E uav CiG Fe f w C Ead xe h AB CD EFG@AB CD EFG@AB CD EFG@AB CD EFG@
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∀x  x = x
�
=���� ��� �������������������
=����� ���� ���� ���� ��� � A t1 = t2

A[t1/t2]k
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b CcdG FG CG Fe fdb C cdGFGCG Fe fdb CcdGFG CG Fe fdb C cdGFGCG Fe fd
A[t1/t2]k is the result of replacing the 

kth occurrence of subterm 
t1 in formula A by t2.

A[t1/t2] is the result of replacing all 
occurrences of subterm t1in formula A by t2.

��������� ! "#$%&'# (() * +, -. /0 ,12 /*3 �4 56 /76*� 8 * , 5 +61, 56 .6.96 � 56 /76*� 2 :;<# ¡

¢ f A£ D ¤ j Ea g he ex¢ f A£ D ¤ jEa g heex¢ f A£ D ¤ j Ea g he ex¢ f A£ D ¤ jEa g heex
=¥ ¦§¨©ª∀x x = x

« ¬
∀x∀y (x = y → y = x)
∀y (a = y → y = a)
a = b → b = a
b = a
a = a

a = b
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¢ feG ?a h A£ D ¤ j Ea¢ feG ?a h A£ D ¤ jEa¢ feG ?a h A£ D ¤ j Ea¢ feG ?a h A£ D ¤ jEa
∧¥¯ ¿¦À ¥Ä · ¸b = cÁ µ
=¥¯ ¿¦À · Ä ÂÁa = c½ µ ±ÆÆÇÀ È¨ ¦ª §a = b ∧ b = c¸µ

∀x ∀y ∀z (x = y ∧ y = z → x = z)

∀y ∀z (a = y ∧ y = z → a = z)
∀z (a = b ∧ b = z → a = z)
a = b ∧ b = c → a = c

a = b
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g he ja hG Fa d ex AB CD EFG@g he ja hG Fad ex AB CD EFG@g he ja hG Fa d ex AB CD EFG@g he ja hG Fad ex AB CD EFG@I�Vl OV\ T^ TLq
∀x x = xIm q X X VL Nq

∀x ∀y (x = y → y = x)Is NK PU TL T^ TLq
∀x ∀y ∀z (x = y ∧ y = z → x = z)
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� aG ¢ feG ?a h A£ D ¤ jEa� aG ¢ feG ?a h A£ D ¤ jEa� aG ¢ feG ?a h A£ D ¤ jEa� aG ¢ feG ?a h A£ D ¤ jEa
=� ��	 
�∀x x = x

� 
∀�� ��� � �a = a

�  →� ��	 
� � ���p(a) → p(b)
� 

p(a) ↔ p(b)
p(a) → p(b)
p(a)
b = a

p(b)

p(b)
p(a)
a = b

↔� ��	 
� � � ����� →� ��	 
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AB CD EFG@ ` hD jAB CD EFG@ ` hD jAB CD EFG@ ` hD jAB CD EFG@ ` hD j!"� # �$ %&�'( %� #" #" �$ )� &* � ��$� #��' +Is YV OTS P TU K X K X X K Or
lion = mammal

��������� ! "#$%&'# (() * +, -. /0 ,12 /*3 �4 56 /76*� 8 * , 5 +61, 56 .6.96 � 56 /76*� 2:;<# ((

A£ j ha dd Ff, -f FB Ca faddA£ j hadd Ff, -f FB Ca faddA£ j ha dd Ff, -f FB Ca faddA£ j hadd Ff, -f FB Ca fadd. / 01 0 23 456 78 9: ;<2=6 = 282346 < 7> ?6@A6B 9B8C 0
pm(hc) ∧ ∀x (pm(x) → x = hc).D 56 <6 23 7 86 B8C 789: 786 ;<2=6 = 282346 <7> ?6@ A6B 9B8C 0

∃x (pm(x) ∧ ∀y (pm(y) → x = y))
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-f FB Ca A£ FdGa fia E CD fGFx Fa h-f FB Ca A£ FdGa fi a E CD fGFx Fa h-f FB Ca A£ FdGa fia E CD fGFx Fa h-f FB Ca A£ FdGa fi a E CD fGFx Fa h
∃1x A(x)

is often used as a shorthand for
∃x (A(x) ∧ ∀y (A(y) → x = y))


