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Set symbols

Set {} a collection
of elements

A =
{3,7,9 ,14}
, 
B =
{9,14,28}

Such that | such that A = {x |
x∈\mat h
bb{R},
x<0}

Inte rse ction A∩B belongs to
both A AND
B at

A ∩ B =
{9,14}

Union A∪B belongs to
either A OR
B

A ∪ B =
{3,7,9 ,14,
28}

Subset A⊆B A is a subset
of B. 
Set A is
included in
set B.

{9,14,28}
⊆
{9,14,28}

Proper
subset /
strict
subset

A⊂B A is a subset
of B, but A is
not equal to
B

{9,14} ⊂
{9,14,28}

Not a
subset

A⊄B Set A is not
a subset of
set B

{9,66} ⊄
{9,14,28}

Supe rset A⊇B A is a
superset of
B.
Set A
includes set
B

{9,14,28}
⊇
{9,14,28}

Proper
superset /
strict
superset

A⊃B A is a
superset of
B, but B is
not equal to
A

{9,14,28}
⊃ {9,14}

Not
superset

A⊅B Set A is not
a superset of
set B

{9,14,28}
⊅ {9,66}

Power set 2 All subsets of A

Power set P(A) All subsets of A

 

Set symbols (cont)

Equa lity A=B Both sets
have the
same
members

A=
{3,9 ,14},
B=
{3,9 ,14},
A=B

Comp le
m ent

A All the objects that do not
belong to set A

Relative
comple ‐
ment

A\B
or A-
B

Objects that
belong to A
and not to B

A =
{3,9,14}, B
= {1,2,3},
A \ B =
{9,14}

Symm et
ric
differ en
ce

AΔB
or
A⊖B

Objects that
belong to A or
B but not to
their
inters ection

A =
{3,9,14}, B
= {1,2,3},
A Δ B =
{1,2,9,14}

Element
of

a∈A Set
membership

A=
{3,9 ,14}, 3
∈ A

Not
element
of

x∉A No set
membership

A=
{3,9 ,14}, 1
∉ A

Ordered
pair

(a,b) Collection of 2 elements

Cart esia
n
product

A×B Set of all ordered pairs from
A and B

cardin alit
y

|A|
or
#A

The number
of elements of
set A

A=
{3,9 ,14},
|A|=3

Set operations

Associ ativity (A∪B) ∪ C = A∪(B∪C)
(A∩B)∩C = A∩(B∩C)

Commut ativity A∪B = B∪A 
A∩B = B∩A

Comple men tation A∪Not(A) = U
A∩Not(A) = ∅

Idempo tence A∪A = A et A∩A

Identité A∪∅ = A
A∩U = A

 

Set operations (cont)

Extrémité A∪U = U
A∩∅ = ∅

Involution Not(A) = A

Morgan's law (Not(A∪B)) = Not(A)∩Not(B)
(Not(A∩B)) = Not(A) ∪Not(B)

Distri buvité A∪(B∩C) = (A∪B) ∩ (A∪C)
A∩(B∪C) = (A∩B) ∪ (A∩C)

Languages - Defini tions

Formal
language

vocabulary + grammar rules

Monoid Set having an internal binary
operation (+,-,*/, U,...) and having
a neutral element ∈. Ex: <E, +,∈>
means all strings of E will be
concaneted with operator +

Gram mar (Vn, Vt, P, S) when:
- Vn is a finite non-empty set
whose elements are variables
- VT is a finite non-empy set of
terminal states
- Vn∩ε = ∅
-P is a finite set whose elements
are α -> β, known as production
rules when α, β, ∈ (Vn∪ε)* but α
should contain at least 1 symbol
from Vn
- S is a start symbol, where S ∈
Vn

Symbol Element of a set. Ex for set A =
{1, 2, 3}, 2 is an element

Alph abet A finite and non empty set of
symbols
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Languages - Defini tions (cont)

Length
of a
string

Number of symbols in a string. Ex:
for w = aabbc, |w| = 5

Empty
language

∅ contains no string

Empty
string

ε where |ε| = 0

A Word of length n from the alpabet
A

A Words of finite length from the
alphabet A or null (can be empty:
ε)

A Words of finite length from the
alphabet A and NOT NULL (no ε)

Regular
expres sio
n

Rercursive language, the rules of
the expression must be
indepent.Ex:
L1 = {a n  |n >=0, m>= 0} and
L2 = {a b  | n = 2m}
Here L1 is regular and L2 is not.
Because in L2 there is a
dependency between n and m

Maths set reminders

N {0,1,2 ,3,...}

Z {...,- 3,- 2,- 1,0 ,1, 2,3 ,...}

D {d | d is a nb. having a finite
number of decimals }

Q { r | r is a rational nb. that can be
written as the quotien a/b of a
real integer number a by a whole
integer (not null) b}}

IR {...,- 3,- 2,- 1,0,Ɣ, 1, √2, 2, e, 3,
π,...}

Successive
inclusions

N ⊂ Z ⊂ D ⊂ Q ⊂ IR

 

Automata defini tions

DFA Determ inistic Finite Automata. A DFA
has a is determ inistic because from
each state we are able to determine
the next state.

NDFA Non Determ inistic Finite Automata. A
NDFA is non determ inistic because
we can't always determiner determine
which will be the next state from the
present state.

Operations on Languages

Union L∪M = {x | x ϵ L or x ϵ M}

Inte rse ction L∩M = {x | x ϵ L and x ϵ M}

Diff ere nce (ex clu 
sion)

L\M = {x | x ϵ L and x ∉ M}

Comp lement on
A

Comp(L) = A\L = {x|x ϵ A

and x ∉ L}

L∪Ø = L
L∩Ø = L

Identity of Regular Expres sions

Ø + R = R

Ø.R = R.Ø = Ø

Λ.R = R.Λ = R

Λ* = Λ and Ø* = Λ

R+R = R

R*R*=R*

R.R* = R.*R

(R*)=R*

Λ+R.R* = R* = Λ+R*.R

(P.Q) *P= P(Q.P)*

(P+Q) *=( P*.Q *) *=( P* +Q*)*

(P+Q).R =P.R+Q.R and R(P+Q) =R.P +R.Q

Graph types

Refl e
xif

All states have a loop, meaning
δ(state1, input) = state1

Syme 
tric

All states have a direct way back ,
meaning:
δ(A, x) = B and δ(B,y) = A

 

Graph types (cont)

Anti
symetric

There never is a direct way back to
the same state meaning, if :
δ(A,x) = B then δ(B, y) ≠ A

Tran sit iv
e

There a shortcuts to a state,
meaning if:

Grammar constr uction

Prob lem − Suppose :
L(Gr) = {a b  c  | n >= 0, k > 1, m = n+k}
We have to find out the grammar Gr which
produces L(Gr).
Solu tion:
Possible word w = a b c 
We need to decompose b : w = a b b  c
Now we can define :
- S1 having the same number of a followed by
the same number of b.
- S2 having the same number of b followed by
the same number of a.
So:
S = S1 S2
S1 = a S1 b | Λ
S2 = b S2 a | bbcc
Why bbcc as altern ative to S2? Because in the
case of a minimum word w = b c  = bbcc
because k > 1 so in this case we do have m =
n+k = 0+2
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