SYMBOLIC LOGIC

MODAL LOGIC

	CONCEPT
	ENGLISH TRANSLATION
	TYPE
	SYMBOL

	Possibility
	It is possible that, can, could, may, might
	singulary
	(

	Necessity
	It is necessary that, necessarily, must, have to, got to, and need to.
	singulary
	(

	Strict implication
	If then, only if, strictly implies,
	binary
	--3

	Strict equivalence
	If and only if, just in case
	binary
	( --3

	A is necessary for B
	Is necessary for
	binary
	B –3 A

	A is sufficient for B
	Is sufficient for
	binary
	A –3 B


DEFINITIONS OF TERMS

Necessity
We say that a sentence or formula is necessary if it is 

□p 
impossible for that sentence or formula to be false.  For example, in classical logic, it is impossible for the sentence p v ~p to be false.  As a result, we can represent that sentence as follows: □(p v ~p).  Another way of expressing this is in terms of possible worlds.  Any given sentence is necessary if it is true in all possible worlds.
Possibility
We say that a sentence or formula is possible if it is 

(p 
neither contradictory nor tautological but it is possible for that sentence or formula to be true or false.  Another way of expressing this is in terms of possible worlds.  Any given sentence is possible if there is at least one possible world in which that sentence is true.  It is important to note that the world in which the sentence p is true might not be the actual world.  In other words, (p might be false in our world, yet true in another.
Strict

One sentence p strictly implies another q if and only 
Implication
if it is impossible for the second sentence, q, to be 

p –3 q
false whenever the first sentence is true.   We can also define strict implication in terms of possible worlds.  One sentence p strictly implies another sentence q if and only if q is true in any possible world in which p is true.  
EQUIVALENCES

POSSIBILITY

Something is possible only if it’s not the case that it’s impossible.  So something is possible just in case that it’s not necessary for it to be false.

(p 

≡

~□~p
IMPOSSIBILITY
_~(p

If a sentence is impossible, then it’s necessarily the case that that sentence is false.

~(p

≡

□~p
STRICT IMPLICATION

p –3 q

We can define strict implication in terms of regular (or material) implication and the necessity connective.  One sentence strictly implies another if and only if the conditional it forms is necessarily true.

p –3 q    iff
□(p ( q)

STRICT EQUIVALENCE

p <–3 q

Any sentence p is strictly equivalent to q if and only if p and q have the same truth value in all possible worlds.  That is, a sentence p is strictly equivalent to a sentence q if the biconditional of p and q is necessary.

p <–3 q     iff     □(p (( q)

CONSISTENCY

Sentences p and q are compatible (satisfiable) if it’s possible for both of them to be true

((p & q)

INCONSISTENCY OR INCOMPATIBILITY
Sentences p and q are incompatible (unsatisfiable, contradictory, or inconsistent) just in case it’s impossible for them both to be true.

~((p & q)

□~(p & q)

p –3 ~q
