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Logical connectives

A AND, conjunction

OR, disjunction
— Implication, conditional (If then)
<> Equivalence, biconditional
- Negation (unary)
( ) parentheses (grouping)
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e [fPorQistrue, thenR

PvQ =R IS true

Po(QAR) * If Q and R are both
| true, P must be true
AND if Q or R is false
then P must be false.

~P=0Q=R8 ., If P is false, then If Q is
true R must be true
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If it snows, then the school is closed
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it snows
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PAQ=R - p=ritishot
“If it is hot and humid, then it is raining” P .-
= Q ="ltis humid
Q _> | o R =“ltis raining”
“If it is humid, then it is hot”
Q
“It is humid.”
A better way:
(Ho A Hu) » R

Ho = “lt is hot”
Hu = “lIt is humid”
R = “ltis raining”
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* For example, for the P Q | R | PAQ=R
formula PAQ =R,

we can interpret it T T T T
using the truth table. T T F F
* Here, we have used T F T T
the following fact: T = F T
F T T T
PAQ=R F T F T
= (PAQVR F F T T
F F F T




List of Identities

P<(P VP) -—-- idempotence of ¥

P<(P AP) —-- idempotence of A

(P V) =(a VP) -—- commutativity of ¥

(P AQ) < (Q AP) -—-- commutativity of A

(P V) VR] < [P V(Q VR)] ——- associativity of ¥V

(P AQ) AR] <= [P A(Q AR)] ——- associativity of A

—(P V¥Q) < (4P A—Q) ——- DeMorgan's Law

—(P AQ) < (—P V¥ —Q) ——- DeMorgan's Law

9. [P Ala VR]< [(P AQ) V{P AR)] -—-- distributivity of Aover V
10. [P V(Q AR] < [(P V) A(P WR)] -—-- distributivity of Wover A
11. (P \'J"True] «True

12. (P AFalse) <>False
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13.
14,
15.
16.
17.
18.
19.
20.
21.
22.

(P VFalse) <P

(P ATrue) <P

(P V—|P] «=True

(P A —P) <False

Pes—=(—P) -—-- double negation

(P —Q) < (P ¥Q) —- implication

(P ¢>Q) <> [(P —»Q) A(Q —P)]---- equivalence
(P AQ) —R] < [P —>(Q —¥R)] --—- exportation
(P —Q) AP ——Q)] < —P - absurdity

(P —Q) < (—Q —>—P) -—-- contrapositive
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RULE PREMISE CONCLUSION
Modus Ponens A,A—-B B

And Introduction A B AnB

And Elimination AnB A

Double Negation ——A A

Unit Resolution Av B, B A
Resolution AvB,-BvC AvC
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Modus Ponens: X =Y, X |- y
And-Introduction: Xy Xy oo X, F X, A%, A AX
And Elimination: X1 AXy A AX | X;
Or-Introduction: X | xvyvzv..
Double-Negation Elimination: — —X |-X

Unit Resolution: xvy, —x |y
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