
Peperasmènh perigraf  (anapar�stash) glwss¸n

MporoÔme na skeftoÔme pollèc perigrafèc glwss¸n. P.q. mporoÔme na
orÐsoume wc ex c mia gl¸ssa:

L = {w : w ∈ {0, 1}∗ kai perièqei Ðso arijmì apì 0 kai 1}

Genikìtera oi perigrafèc eÐnai thc morf c:

L = {w : w ikanopoieÐ thn idiìthta T}, gia k�poio T

H idiìthta T prèpei na èqei peperasmènh perigraf .

Genik� up�rqoun poll� eÐdh perigraf¸n. Ed¸ ja xekin soume me mia apl 
kai fusik  perigraf  kai sth sunèqeia ja thn emploutÐsoume.



Kanonikèc ekfr�seic (KE / Regular expressions)

1. ∅, σ ∈ Σ

2. An, α kai β eÐnai KE, tìte (α ∪ β) eÐnai KE

3. An, α kai β eÐnai KE, tìte (αβ) eÐnai KE

4. An, α eÐnai KE, tìte (α∗) eÐnai KE

5. TÐpota �llo den eÐnai KE

Gl¸ssec kai kanonikèc ekfr�seic

Se k�je KE antistoiqoÔme mÐa gl¸ssa wc ex c: An α eÐnai mÐa KE, tìte
L(α) ja sumbolÐzei th gl¸ssa.

1. L(∅) = ∅,L(σ) = {σ}
2. L((α ∪ β)) = L(α) ∪ L(β)

3. L((αβ)) = L(α)L(β)

4. L(α∗) = L(α)∗

Mia gl¸ssa L legetai kanonik  an kai mìno an up�rqei antÐstoiqh kano-
nik  èkfrash ρ, dhladh L = L(ρ).



ParadeÐgmata kanonik¸n ekfr�sewn

Einai oi epomenec kanonikec ekfraseic tou alfabhtou {a, b}?

• ∅, a, b: Nai

• a ∪ b: Oqi giati leipoun oi parenjeseic. Sunhjwc omwc paraleipoume
parenjeseic an auto den prokalei sugqush.

• ((a ∪ b)(a∗)): Nai

• (a)∗: Oqi

• ((a ∪ (a∗))∗): Nai



Paradeigmata glwsswn kanonikwn ekfrasewn

Poia h glwssa thc kanonikhc ekfrashc (a ∪ b)∗?

Apanthsh:

L((a ∪ b)∗) = L((a ∪ b))∗ [kanonac 4]

= (L(a) ∪ L(b))∗ [kanonac 2]

= ({a} ∪ {b})∗ [kanonac 1]

= {a, b}∗

Dhladh h glwssa pou perieqei olec tic sumboloseirec.



Paradeigmata glwsswn kanonikwn ekfrasewn

Poia h glwssa thc kanonikhc ekfrashc ((a ∪ ba)∗)?

Apanthsh:

L(((a ∪ (ba))∗)) = L((a ∪ (ba)))∗ [kanonac 4]

= (L(a) ∪ L((ba)))∗ [kanonac 2]

= (L(a) ∪ L(b)L(a)))∗ [kanonac 3]

= ({a} ∪ {ba})∗ [kanonac 1]

= {a, ba}∗

Dhladh h glwssa pou perieqei tic sumboloseirec stic opoiec kaje b akolou-
jeitai panta apo a.



Kanonikèc ekfr�seic (KE / Regular expressions)

1. ∅, σ ∈ Σ

2. An, α kai β eÐnai KE, tìte (α ∪ β) eÐnai KE

3. An, α kai β eÐnai KE, tìte (αβ) eÐnai KE

4. An, α eÐnai KE, tìte (α∗) eÐnai KE

5. TÐpota �llo den eÐnai KE

Gl¸ssec kai kanonikèc ekfr�seic

Se k�je KE antistoiqoÔme mÐa gl¸ssa wc ex c: An α eÐnai mÐa KE, tìte
L(α) ja sumbolÐzei th gl¸ssa.

1. L(∅) = ∅,L(σ) = {σ}
2. L((α ∪ β)) = L(α) ∪ L(β)

3. L((αβ)) = L(α)L(β)

4. L(α∗) = L(α)∗

Mia gl¸ssa L legetai kanonik  an kai mìno an up�rqei antÐstoiqh kano-
nik  èkfrash ρ, dhladh L = L(ρ).



ParadeÐgmata glwss¸n kanonik¸n ekfr�sewn

D¸ste mia kanonik  èkfrash gia th gl¸ssa

L = {w : w ∈ {a, b}∗ kai w perieqei peritto arijmo apo a}.

Apanthsh:b∗a(b∗ab∗a)∗b∗

opou paraleipontai autonohtec paranjeseic. Poia einai h kanonikh ek-
frash an baloume tic katallhlec parenjeseic?

Parathrhsh: Mia glwssa mporei na eqei pollec kanonikec ekfraseic.



Sqèseic Kleistìthtac

Kleistìthta: : Leme oti ena sunolo glwsswn A kleinetai apo mia d-
uadikh praxh ⊕ (p.q. enwsh, tomh, parajesh) an kai mono an gia kaje duo
glwssec L1, L2 tou A, h glwssa L1 ⊕ L2 anhkei epishc sto A.

Analoga orizoume thn kleistothta gia monadiaiec praxeic (p.q. Kleene star,
sumplhrwma sunolou).

Jewrhma: Oi kanonikec glwssec kleinontai apo thn enwsh, parajesh,
kai Kleene star.

Ousiastika, oi kanonikec glwssec enoc alfabhtou Σ orizontai akribwc
san to sunolo twn glwsswn pou perieqei tic stoiqeiwdeic glwssec ∅, kai
{σ} gia kaje sumbolo σ ∈ Σ kai kleinetai apo thn enwsh, parajesh, kai
Kleene star.

Erwthsh: Kleinontai oi kanonikec glwssec wc proc thn tomh? To sumplhrw-
ma?



Grammatikèc kai Autìmata

Oi kanonikec ekfraseic apoteloun ena eidoc grammatikhc: Genika gram-
matikh miac glwssac einai ena susthma pou perigrafei pwc mporoume na
paragoume tic sumboloseirec miac glwssac.

Ena alloc tropoc gia na perigrayoume mia glwssa einai ta automata:
Genika, automato miac glwssac einai enac mhqanismoc (algorijmoc) pou
mac epitrepei na mporoume na anagnwrizoume me susthmatiko tropo an
mia sumboloseira anhkei stic sumboloseirec miac glwssac   oqi.

Stic perissoterec periptwseic, ja meletame kapoio eidoc grammatikwn se
sunduasmo me to eidoc automatwn pou anagnwrizoun thn idia glwssa.


