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List of basic equivalences in propositional logic.
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List of basic identities in boolean algebra.
Inference rules
List of inference rules for propositional and predicate logic.

Set theory definitions
List of definitions related to set theory.



Logical equivalences

List of basic equivalences in propositional logic.



Basic equivalences in propositional logic

DeMorgan’s laws
“pAg) =PV g
“(pVg=-PAg

Law of implication
pP—=>9g="PVg

Contrapositive
pP—=>q9=79g—> P

Biconditional
peoq=@ =9 NG —p)

Double negation
p=""P

Identity
pAT=p
pVF=p

Domination
pAF=F
pvT=T

Idempotence
PAP=EPp
PVP=EDPp

Commutativity
PNG=4qgAp
pPVg=Eq\Vp

Associativity
PAGQAT=EpA(GAT)
V@ Vr=pvgVvr)

Distributivity
PA@VH=EQ@PAQYVPAT)
pV@AN=@EVgAPVT)

Absorption
pPANPVg =p
pVAQ=p

Negation
pA-p=F

pvVp=T



Boolean algebra identities

List of basic identities in boolean algebra.



Boolean algebra axioms and (some) theorems

Closure
a+b€eB
a-beB

Commutativity
a+b=b+a
a-b=>b-a

Associativity
a+b+c)=(@+Db)+c
a-(b-c)=(@-b)-c

Uniting
a-b+a-b =a
(a+b)-(a+b)=a

Absorption
a+a-b=a
a-(a+b)=a

(a+b)-b=a-b
(a-bY+b=a+b

Distributivity
a+b-c)=(@+0Db)-(a+c)
a-b+c)=(@-b)+(a-c)

Identity
a+0=a
a-1=a

Complementarity
a+d =1
a-a =0

Factoring

(a+b)-(d+c)=a-c+d -b
a-b+d -c=@@+c)-(d +Db)

Consensus

Null
a+1=1
a-0=0

Idempotency
a+a=a
a-a=a

Involution
@) =a

a-b)+b-c)+@ - -c)=a-b+d -c
(a+b)-b+c)-(d+c)=(@+Db)-(d +0)

DeMorgan’s
(a+b+..)=d-b-..
(a-b-..))=d+b + ...



Inference rules

List of inference rules for propositional and predicate logic.



Inference rules for propositional and predicate logic

A;B A , A = B
Intro A ——— Intro V Direct Proof Rule
SAAB LAVB,BVA ..A—> B
, AAB . AV B;-A A;A > B
Elim A ——— Elim Vv Modus Ponens
S.AB ..B .. B
Excluded Middle
AV -A
Vx. P P(c) fi
ElimV *. PX) Intro d (c) for some ¢
.. P(a) for any a Codx. P(x)
Intro P(a); a is arbitrary Elim 3 dx. P(x) .
s Vx. P(x) .". P(c) for a specific ¢
The name a stands for an arbitrary value in the The name c is fresh and stands for a value in the domain

domain. No other name in P depends on a. where P(c) is true. List all dependencies for c.



Set theory definitions

List of definitions related to set theory.



Set definitions and operations

Common sets
N = {0,1,2,...} isthe set of natural numbers.
Z=A{...,-2,—-1,0,1,2,...} is the set of integers.
Q= {% :p,q € Z A g # 0} is the set of rational numbers.
R is the set of real numbers.

Containment, equality, and subsets
x € A meansthatxis anelementof A.
x & A means that x is not an element of A.
A C BmeansthatAisasubsetof B:Vx.x € A - x € B.
A = B meansthat A and B have the same elements:Vx.x € A & x € B.

Set operations
AUB={x:(x€A)V (x € B)} istheunionof A and B.
ANB={x:(xe€A) A (x e B)} istheintersection of A and B.
A\ B={x:(x€A)A (x & B)} isthe difference of A and B.
AD®B={x:(x€A) D (x € B)} isthe symmetric difference of A and B.

A={x:x&€ A} ={x:-(x €A} isthe complement of A with respect to a universe U.

Set constructions
S = {x : P(x)} meansthat S is the set of all x in the domain of P for which P(x) is true.
AXB={(a,b):a € AAb € B} isthe cartesian product of A and B.
P(A) = {B: B C A} isthe powersetofA.
[n] = {1,2,...,n} isthe set of natural numbers from 1 to n.
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