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Cheatography

Languages - Definitions (cont)

Length of Number of symbols in a string.

a string Ex: for w = aabbc, |w| =5

Empty & contains no string

language

Empty € where [g|] =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: €)

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

Regular Rercursive language, the

expression 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|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, 1,42, 2, €, 3,
,...}
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|x € Lorxe M}

Intersection LnM={x|xelLandxe
M}

Difference(e- L\WM={x|xeLandxe¢

xclusion) M}

Complement Comp(L) = AIL ={x/xe A

onA and x ¢ L}

Lug =L

Ln@ =L

Identity of Regular Expressions

@+R=R
JR=R@=0
AR=RA=R

A*=Nand @* = A

R+R=R

R*R*=R*

RR*=R’R

(RY)=R*

A+RR*=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

Reflexif  All states have a loop, meaning
O(state1, input) = state1
Symetric  All states have a direct way

back , meaning:
O(A, x) =Band d(B,y) =A
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Graph types (cont)

Anti There never is a direct way
symetric back to the same state
meaning, if :
O(A,x) =B then 8(B, y) # A
Transitive There a shortcuts to a state,

meaning if:

Grammar construction

Problem - Suppose :
L(Gr) = {a"™cX | n>=0, k> 1, m = n+k}
We have fo find out the grammar Gr which

produces L(Gr).

Solution:

Possible wordw = a*b%c®

We need to decompose #-w = a*b*b’c®
Now we can define :

- 81 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=8182
S1=aS1b|A

S2=b S2a | bbcc

Why bbcc as alternative to S2? Because in
the case of a minimum word w = bPc? =
bbcc because k > 1 so in this case we do
have m = n+k = 0+2
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