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Set symbols Set symbols (cont) Set operations (cont)
Set { a collection A= Equality A=B Both sets A= Extrémité AuU=U
of elements  {3,7,9,14} have the {3,9,14}, An@ =0
2 Sae == Involution Not(A) = A
B- members {3,9,14},
{9,14,28) A-B Morgan's law  (Not(AuB)) = Not(A)nNot(B)
(Not(AnB)) = Not(A)UNot(B)
Such that | such that A={x] Comple Ac All the objects that do not o
xE\math ment belong to set A Distribuvité Au(BnC) = (AuB) n (AuC)
bb{R} An(BuC) = (AnB) U (AnC)
0 ' Relative A\B  Objects that A=
X<
. comple- orA- belongto A 139,14}, B Languages - Definitions
Intersection AnB belongs to AnB= hent B and not to B ={1,2,3},
both AAND  {9,14} A\B = Formal vocabulary + grammar rules
B at {9,14} language
Union AuB  belongs to AuB= Symmet AAB Objects that A= Monoid  Set having an internal binary
either AOR  {3,7,9,14, ric or belongto Aor {3,9,14}, B operation (+,-,*/, U,...) and having
B 28} differen A©B Bbutnotto ={1,2,3}, a neutral element €. Ex: <E,+,E>
Subset AcB Aisasubset {9,14,28} ce their AAB= means all strings of E will be
of B. c intersection {1,2,9,14} concaneted with operator +
SetAis {9,14,28} Element a€A Set A= Grammar (Vn, Vi, P, S) when:
included in of membership {3,9,14}, 3 - Vn is a finite non-empty set
set B. EA whose elements are variables
Proper AcB Aisasubset {9,14} ¢ Not x&A  No set A= - VT is a finite non-empy set of
subset / of B, butAis {9,14,28} element membership (3,9,14}, 1 terminal states
strict not equal to of ¢ A -Vnne =0
B -P is a finite set whose elements
subset i
Ordered (a,b) Collection of 2 elements are o -> B, known as production
Not a A¢B SetAisnot {966} ¢ pair rules when o, B, € (Vnug)* but o
subset a subset of 9,14,28 )
" ¢ ) Cartesia AxB  Set of all ordered pairs from shoild cantain at least 1 symbol
setB from Vn
n Aand B
Superset A2B Aisa {9,14,28} - S is a start symbol, where S €
product
superset of 2 Vn
dinalit |A Th b A=
B. {9,14,28} cardinalit — |A| ; elnum ter © e Symbol Element of a set. Ex for set A =
SetA y o elclmEnsel ([l {1, 2,3}, 2is an element
includes set #A  setA |A|=3
B Alphabet A finite and non empty set of
. symbols
superset / supersetof > {9,14} Associativity (AUB) U C = Au(BUC)
strict B, butBis (AnB)nC = An(BnC)
t I t
superset :0 S Commutativity AUB = BUA
AnB =BnA
Not APB SetAi t 9,14,28 .
? eLals n(: ] {;b 9 66} Complementation AUNot(A) = U
superset a superset o {9,66} AnNot(A) = @
set B
Idempotence AUA =AetAnA
Powerset 2A All subsets of A
Identité AuQ = A
Power set P(A)  All subsets of A AnU = A
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Cheatography

Languages - Definitions (cont)

Length Number of symbols in a string. Ex:

ofa for w = aabbc, |w| =5

string

Empty @ contains no string

language

Empty € where || =0

string

A" Word of length n from the alpabet
A

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

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

Regular Rercursive language, the rules of

expressio the expression must be

n indepent.Ex:

L1 = {ahn2"|n>=0, m>= 0} and

L2 = {a"bM | 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,...}
r4 {---3,-2,-1,0,1,2,3,...}
D {d | d is a nb. having a finite

number of decimals }

Q {r|ris arational 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.Y, 1,72, 2, e, 3,
m,...}
Successive NcZcDcQclR

inclusions
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Automata definitions

DFA Deterministic Finite Automata. A DFA
has a is deterministic because from
each state we are able to determine
the next state.

NDFA Non Deterministic Finite Automata. A

NDFA is non deterministic because
we can't always determiner determine
which will be the next state from the
present state.

Operations on Languages

Union LUM ={x|xeLorxeM}

Intersection LnM={x|xeLandxe M}

Difference(exclu L\M = {x | x e L and x & M}

sion)

Complementon Comp(L) = AlL = {x|xe A

*

A and x & L}
Lug =L
Ln@ =L

Identity of Regular Expressions

g+R=R
OR=RO=0
AR=RA=R

N =Nand @* = A

R+R =R

R*R*=R*

R.R*=R.*R

(R")=R"

A+R.R* = R* = A+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

Refle
xif §(state1, input) = statel

All states have a loop, meaning

Syme All states have a direct way back ,
meaning:
S8(A, x) =Band §(B)y) = A

tric
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Graph types (cont)

Anti There never is a direct way back to
symetric the same state meaning, if :

8(Ax) =Bthen §(B,y) # A
Transitiv There a shortcuts to a state,
e meaning if:

Grammar construction

Problem - Suppose :

L(Gr) = {a"oMcK | n >= 0, k > 1, m = n+k}

We have to find out the grammar Gr which
produces L(Gr).

Solution:

Possible wordw = a*b9c®

We need to decompose b°: w = a*b*b3c®
Now we can define :

- 81 having the same number of afollowed by
the same number of b.

- 82 having the same number of b followed by
the same number of a

So:
SEISIRS?
S1=aSib|A

S2=b S2a|bbcc

Why bbcc as alternative 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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