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Propositional Logic: Conjunction

Conjunction Elimination:

XFAAB XFAAB
—FAE —FAE

XEA XEFB

Conjunction Introduction:

X+A YFB
X,YFAAB
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Propositional Logic: Implication

Implication Elimination:
XFA—B YFA
—E
X,Y+B
Implication Introduction:
X,A-B
—
XHFA—B
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Propositional Logic: Negation
Double-Negation Elimination and Introduction:

XFE--A XFA

XFA XFE--A

(Single) Negation Elimination and Introduction:

XEA YI—ﬁAE X,AI—LI
X, YEL XF A
Reductio ad Absurdum (RAA):
X,BFA Y,BF-A
RAA
X,Y+-B
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Propositional Logic: Disjunction

Disjunction Introduction and Elimination:

XEA XEB
—VI —VI
XFAVB XFAVB
XFAVB Y,AFC Z,B-C

VE

X,Y,Z+FC
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Predicate Logic: Existential Quantifier

Existential Introduction Rule:

X+ A _, Provided t is not bound in A}
XFEdxA

Existential Elimination Rule:

Provided t does not occur
in B or any formulain Y

XF3IxA  Y,AFB
IE
X, YFB
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Predicate Logic: Universal Quantifier

Universal Introduction Rule:

XHEA v/ Provided v does not occur in X
X Vx A

Universal Elimination Rule:

XEVx A
—— VE
XA,

Provided t is not bound in A%
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Propositional Logic: Conjunction, Disjunction, and Negation Elimination

And Elimination:

Or Elimination:

Negation Elimination:

T:-ANB T:AVB T: —A
TA T:B T:A| T:B F: A
F:AAB F:AVB F: -A
F:A | F:B F:A, F:B T A

Implication Elimination:

T-A—B
F:A | T:B
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F:A— B
T-A,F:B

=,

Pascal Bercher

9.1

Semantic Tableau

Natural Deduction

Predicate Logic:

Existential and Universal Quantifiers

00e0

F: dx Fx T: Vx Fx
T: dx Fx F:Vx Fx
F: Fa,F: Fb, ... _ T: Fa, T: Fb, ... _—
T: Fa F: Fa
for all a, b, . .. o for all a, b, . .. o

in the branch — ifais new to in the branch — ifais new to

present and future!| | the branch present and future!| | the branch

X,F:dx A X, T:dx A X, T:Vx A X,F:Vx A

X,F:3x A F: A2 X, T: A2 X, T:Vx A T: A2 X,F: A2

forain X or A
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fora notin X or A

forain X or A

fora notin X or A
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Predicate Logic:

inv T: dx Fx
T:Fa | T:Fb | ... | T: Fn

forall a, b, ... inthe branch
or n new to the branch

Q00e

Existential and Universal Quantifier for Invalid Sequents

inv F: Vx Fx
F:Fa | F:Fb | ... | F: Fn

forall a, b, ... in the branch
or n new to the branch

inv X, T:dx A

inv X,F:Vx A

X,T: A2 | X, T: A2 | | X, T: A"

for any/all a, b, ... in X or A,
ornnotinX orA

X,F: A2 | X,F: A2 | ... | X,F: A"

forany/all a, b, ... in X or A,
ornnotin X or A
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