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Simple Translation
Definition
p: 0 < x
g:x<b
rx=>5

Example
o x < 5

qVr

o 0<x<5b
pAq
e 0<x <5

pA(gVr)




Common Logical Equivalencies

Example

~p=p
~(pAg)=-pV-q
~(pVg)=-pA—q
PAG=gApD
pVg=qVp
pAlghaT)=(pAgIAT
pVigvr)=(vqVvr
pAlgvr)=(@Ag)V(pAr)
pVighar)=(mVaa(pvr)
p—=g=-pVg
pP—=g=-g—-p
perg=@—=29n(g—=Dp)
P g=E-pe g
P g=qoD

Double negation

De Morgan’s law

De Morgan’s law
Commutativity of AND
Commutativity of OR
Associativity of AND
Associativity of OR

AND distributes over OR
OR distributes over AND
Equivalence of implication and OR
Contraposition
Expansion of if and only if
Inverse of if and only f

Commutativity of if and only if




Truth Table

e p—4q
e p<—=>dq
ols(pAhqg)—r=p—(qg—r)?
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Contrapositive

Example

If | am a human then | am a mammal

If | am not a mammal then | am not a human.

Definition
p—q
Contrapositive: =g — —p
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Inverse

Example

If | am a human then | am a mammal

If | am not human then | am not a mammal.

Definition
pP—q
Inverse: —p — —q
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Converse

Example

If | am human then | am a mammal

If | am a mammal then | am human.

Definition
pP—q
Inverse: g — p




Negations

Example

The units digit of 4%7 is 4 or it is 6.




Negations

Example

The units digit of 4%7 is 4 or it is 6.

The dollar is at an all-time high and the stock market is
at a record low.




True or false

Example
Is the follow statement true or false?
IfO=1then1l =2




Logical Eqivalence

Example

Show that the following propositions are logically
equivalent:

o(pNg) = r=p—=(q—r)
o(qVvr)—=p=(q—=>p)A(r—p)




Boolean circuits

Example




Translations

Example

o If somebody talks, it will be in the news tomorrow




Translations

Example
o If somebody talks, it will be in the news tomorrow
AxP(x) — Q
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