
Tupikèc gl¸ssec
Alf�bhto eÐnai èna mh kenì, peperas-

mèno sÔnolo sumbìlwn E .
ParadeÐgmata
1. To ellhnikì alf�bhto E1 = {A, B, G, . . . , W}.
2. To latinikì alf�bhto E2 = {A, B, C, . . . , Z}.
3. To duadikì alf�bhto E3 = {0, 1}.
4. To alf�bhto thc logik c
E4 = {a, b, c, . . . , z, (, ),∨,∧,→,¬}.

Ta stoiqeÐa enìc alf�bhtou onom�zontai
gr�mmata. K�je peperasmènh diadoq  gram-
m�twn onom�zetai lèxh.
ParadeÐgmata
1. Gia to E1 lèxeic eÐnai oi NIKOS, AAABAW,

B, TRAPEZ, k.lp.
2. Gia to E2 lèxeic eÐnai oi BOAT, B, CCC-

CQ, k.lp.
3. Gia to E3 lèxeic eÐnai oi 10010, 11, 1010,

k.lp.
4. Gia to E4 lèxeic eÐnai oi (a → b), (a∨ b)∧

(c ∨ d), a ∨ (¬a), k.lp.
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OrÐzoume epÐshc mia lèxh qwrÐc gr�mmata,
thn ken  lèxh ¤ (  ε).
O arijmìc twn gramm�twn miac lèxhc m

lègetai m koc   bajmìc thc lèxhc kai sum-
bolÐzetai me l(m).
'Etsi gia thn pr¸th lèxh kajenìc apì ta

tèssera prohgoÔmena paradeÐgmata èqoume
l(m) = 5, 4, 5 kai 3 antÐstoiqa.
H lèxh pou prokÔptei apì thn antistrof 

thc seir�c twn gramm�twn miac lèxhc m onom�ze-
tai katoptrik  eikìna thc m kai sum-
bolÐzetai me m̃.
ParadeÐgmatoc q�rin gia tic 4 pr¸tec lèx-

eic kajenìc apì ta 4 prohgoÔmena paradeÐg-
mata èqoume m̃ = SOKIN, TAOB, 01001 kai
b → a antÐstoiqa.
Mia lèxh m gia thn opoÐa m̃ = m onom�ze-

tai summetrik .
ParadeÐgmata ANNA, 1001001, NOMI-
MON, k.lp.
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To sÔnolo ìlwn twn lèxewn enìc alf�b-
htou E sumbolÐzetai me E∗.
ParadeÐgmata

1. Gia to alf�bhto E1 paÐrnoume wc E∗1 to
sunolo ìlwn twn lèxewn pou qrhsimopoioÔn
osad pote, opoiad pote kai me opoiad -
pote seir� gr�mmata tou ellhnikoÔ alf�b-
htou (peperasmèna se pl joc) kaj¸c epÐsh-
c kai thn ¤.

2. Gia to alf�bhto E3 èqoume
E∗3 = {¤, 0, 1, 00, 01, 10, 11, 000, 001, 010, . . .}.

K�je oikogèneia lèxewn tou E∗ pou per-
ièqei toul�qiston mia for� thn ¤, lègetai
fr�sh.
Par�deigma EIMAI¤MIA¤FRASH.

3



OrÐzoume mia eswterik  pr�xh sto E∗ wc
ex c: Gia k�je m1,m2 ∈ E∗ paÐrnoume thn
m = m1m2 pou prokÔptei apì ta ta gr�mma-
ta thc m1 akoloujoÔmena apì ta gr�mmata
thc m2. H pr�xh aut  lègetai zeÔxh.
ParadeÐgmata
An m1 = 1011 kai m2 = 11 tìte m1m2 =

101111 kai m2m1 = 111011.
An m1 = ANTI kai m2 = GRAFW tìte

m1m2 = ANTIGRAFW.
Profan¸c isqÔei h prosetairistikìthta al-

l� ìqi h antimetajetikìthta, ìpwc faÐnetai
kai apì to pr¸ta par�deigma. EpÐshc, up-
�rqei oudètero stoiqeÐo (h lèxh ¤, afoÔ
m¤ = ¤m = m).
H algebrik  domh E∗ me thn pr�xh thc

zeÔxhc lègetai eleÔjero monoeidèc (me
genn torec ta stoiqeÐa tou E).
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K�je uposÔnolo L tou E∗ onom�zetai tupik 
gl¸ssa tou E∗.
ParadeÐgmata

1. E to ellhnikì alf�bhto kai L ìlec oi lèx-
eic thc ellhnik c gl¸ssac.

2. E = {0, 1, 2, 3, . . . , 9} kai L ìloi oi arij-
moÐ x me 100 ≤ x ≤ 355.

Sumpl rwma miac gl¸ssac L ⊆ E∗ onom�ze-
tai to sÔnolo L = {m : m ∈ E∗ kai m /∈
L}.
Par�deigma An E = {0, 1} kai L eÐnai
ìla ta stoiqeÐa tou E∗ pou telei¸noun se
0, tìte L eÐnai ìla ta stoiqeÐa tou E∗ pou
telei¸noun se 1, kaj¸c kai h ¤.
Profan¸c, isqÔei ìti L = L. To E∗ den

perièqei kamÐa lèxh. SumbolÐzetai me ∅ kai
lègetai ken  gl¸ssa.
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Antikat�stash

SÔsthma sqèsewn tou Thue eÐnai èna
sÔsthma kanìnwn antikatast�sewn sto E∗,
dhlad  h paradoq  ìti k�poiec lèxeic eÐnai
isodÔnamec (kai �ra h mia mporeÐ na antika-
jist� thn �llh ìtan tic sunant�me mèsa se
�llec lèxeic).
Gr�foume

mi ∼ m′
i

i = 1, 2, . . . , n gi> autèc tic sunj kec.
DÔo lèxeic lègontai geitonikèc an h mi-

a prokÔptei apì thn �llh me mia mìno an-
tikat�stash. An h mia prokÔptei apì thn
�llh mèsw perissìterwn diadoqik¸n antikatast�sewn,
tìte oi lèxeic lègontai isodÔnamec kai gr�foume
m1 ≈ m2.
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ParadeÐgmata

1. Jewr¸ntac to sÔsthma twn sqèsewn tou
Thue:

ab ∼ ba, aba ∼ b, bab ∼ a

tìte oi lèxeic m1 = aabbacc, m2 = acca
eÐnai isodÔnamec. Pragmatik�,

m1 ≈ aabbacca

≈ ababacca

≈ abbcca

≈ babcca

≈ acca ≈ m2

2. Jewr¸ntac to sÔsthma twn sqèsewn tou
Thue:

w ∼ o, ai ∼ e, ei ∼ i

èqoume thn isodunamÐa

Peiraiwc ≈ Peiraioc ≈ Peireoc ≈ Pireoc
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Autìmata

'Ena koutÐ me diaÔlouc eisìdou kai exìdou:

EÐsodoc KoutÐ Exodoc
Qr sthc −→ Autìmato Autìmato −→ Qr sthc

Autìmata me peperasmèno arijmì
katast�sewn (jèsewn) (Finite state au-
tomata, peperasmèna autìmata).
To sÔnolo twn katast�sewn kaj¸c kai

h diadikasÐa pou epitrèpei th met�bash apì
th mia kat�stash sthn �llh (me th bo jeia
��shm�twn��) eÐnai ta basik� stoiqeÐa enìc
autìmatou.
Sth sunèqeia ja asqolhjoÔme me ta D-

autìmata:

8



D-autìmata
K�je pent�da a = (S, E , T, s0, f ) ìpou
S: èna peperasmèno sÔnolo katast�sewn.
E : èna alf�bhto (to alf�bhto eisìdou).
T ⊂ S: to sÔnolo twn telik¸n katast�sewn.
s0 ∈ S: h arqik  kat�stash.
f : S × E → S (h sun�rthsh met�bashc).

onom�zetai (peperasmèno) D-autìmato
(deterministic finite state automaton).
H sun�rthsh met�bashc f , ekfr�zei ton ��eswterikì
mhqanismì�' tou D-autìmatou, kai se k�je
zeÔgoc tou S × E antistoiqeÐ akrib¸c
èna stoiqeÐo tou S.
Se k�je D-autìmato antistoiqeÐ èna prosana-

tolismèno p-gr�fhma me korufèc tic katast�-
seic tou autìmatou kai tìxa ta diatetagmè-
na zeÔgh pou prokÔptoun apì th sun�rthsh
met�bashc. Sthn koruf  thc arqik c kat�s-
tashc s0 up�rqei èna tìxo eisìdou, en¸ gia
tic korufèc twn telik¸n katast�sewn qrhsi-
mopoioÔntai diploÐ kÔkloi, antÐ gia ton è-
na pou qrhsimopoieÐtai gia tic upìloipec ko-
rufèc.
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ParadeÐgmata

1. S = {s0, s1, s2}, E = {0, 1}, T = {s1}
kai f : S × E → S me f (s0, 0) = s1,
f (s0, 1) = s2, f (s1, 0) = s2, f (s1, 1) = s1,
f (s2, 0) = s2 kai f (s2, 1) = s1.
To antÐstoiqo gr�fhma (pou perigr�fei
autì to D-autìmato) eÐnai to ex c:

S

S S

0

2 1

1 0
0

1 0 1 

2. S = {s0, s1, s2, s3}, E = {a, b}, T =
{s1, s2} kai f : S × E → S me f (s0, a) =
s1, f (s0, b) = s3, f (s1, a) = s1, f (s1, b) =
s0, f (s2, a) = s3, f (s2, b) = s2, f (s3, a) =
s1, f (s3, b) = s2.
To antÐstoiqo gr�fhma (pou perigr�fei
autì to D-autìmato) eÐnai to ex c:

10



S

S S

S1 

2 3

0

b
a

b

b a

ab

a

3. To autìmato pou perigr�fei to epìmeno
gr�fhma den eÐnai nteterministikì (afoÔ
h f (s2, 0) den eÐnai monadik� kajorismèn-
h).

S

S S

0

1 2

1 0

0

0

0

1
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Lèxeic kai autìmata

Gia na exet�soume an èna D-autìmato ��dè-
qetai�� (anagnwrÐzei) mia lèxh, orÐzoume pr¸-
ta mia kainoÔrgia sun�rthsh f∗ : S × E∗→
S wc ex c:

f∗(si, ¤) = si, ∀si ∈ S

f∗(si,m1m2) = f (f∗(si,m1),m2),

∀si ∈ S, m1 ∈ E∗,m2 ∈ E.
Mia lèxh m anagnwrÐzetai apì èna D-

autìmato, ìtan f∗(s0,m) ∈ T . (Dhlad 
prèpei, an xekin soume apì to s0 kai pro-
qwr soume ��b ma-b ma��, akolouj¸ntac ta
��gr�mmata�� thc lèxhc m, na katal xoume se
k�poio ��telikì�� stoiqeÐo, dhlad  se k�poio
stoiqeÐo tou T ).
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ParadeÐgmata

1. To D-autìmato tou paradeÐgmatoc 1 anag-
nwrÐzei th lèxh m = 1001101, afoÔ

f∗(s0, 1) = f (f∗(s0, ¤), 1) = f (s0, 1) = s2

f∗(s0, 10) = f (f∗(s0, 1), 0) = f (s2, 0) = s2

f∗(s0, 100) = f (f∗(s0, 10), 0) = f (s2, 0) = s2

f∗(s0, 1001) = f (f∗(s0, 100), 1) = f (s2, 1) = s1

f∗(s0, 10011) = f (f∗(s0, 1001), 1) = f (s1, 1) = s1

f∗(s0, 100110) = f (f∗(s0, 10011), 0) = f (s1, 0) = s2

f∗(s0,m) = f (f∗(s0, 100110), 1) = f (s2, 1) = s1 ∈ T

Parat rhsh. Praktikìc trìpoc: Xek-
in�me apì to s0 kai akoloujoÔme ta b ma-
ta thc m = 1001101

s0 →1 s2 →0 s2 →0 s2 →1 s1 →1 s1 →0 s2 →1 s1 ∈ T

2. To Ðdio D-autìmato den anagnwrÐzei th
lèxh w = 11110010 diìti

s0 →1 s2 →1 s1 →1 s1 →1 s1 →0 s2 →0 s2 →1 s1 →0 s2 /∈ T

3. To D-autìmatato tou paradeÐgmatoc 2 anag-
nwrÐzei th lèxh m = abbbbabaa diìti

s0 →a s1 →b s0 →b s3 →b s2 →b s2 →a s3 →b s2 →a s3 →a s1 ∈ T
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Ask seic

1. Na sugkrijoÔn oi lèxeic m1 = aabaca
kai m2 = abc tou E∗, pou èqei alf�bhto
E = {a, b, c} kai sÔsthma

ab ∼ ba, ac ∼ ca, aaa ∼ ¤.

2. Na orisjeÐ to sÔnolo twn lèxewn, m k-
ouc mikrìterou   Ðsou tou 4, pou arqÐzoun
apì a ìtan E = {a, b, c}.

3. Na orisjeÐ to sÔnolo twn lèxewn, m kouc
mikrìterou   Ðsou tou 4, stic opoÐec to a
èqei perittì arijmì emfanÐsewn ìtan E =
{a, b}.

4. Na orisjeÐ to sÔnolo twn lèxewn, m kouc
mikrìterou   Ðsou tou 4, stic opoÐec den
emfanÐzontai tria diadoqik� b ìtan E =
{a, b}.

5. Na eurejeÐ èna D-autìmato me E = {a, b}
pou na anagnwrÐzei tic lèxeic stic opoÐec
to a èqei perittì arijmì emfanÐsewn.
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6. Na parastajeÐ me gr�fhma to D-autìmato
gia to opoÐo S = {s00, s01, s10, s11}, E =
{0, 1}, s0 = s00, T = {s11} kai f tètoia
¸ste f (sij, k) = sjk.

7. Na exetasjeÐ an to D-autìmato

S

S S

S1 

3 4

0

b

b

a S

S

S a

b

b

b

2

5
a

a

b

a

S

S S

S1 

3 4

0

b

b

a S

S

a

b

b

b

2

5
a

a

b

a

a

anagnwrÐzei tic parak�tw lèxeic: w1 =
abbaabbab, w2 = bbaabbaab, w3 = babababa.

8.(i) Na dojeÐ to gr�fhma pou perigr�fei to
D-autìmato (S, E , T, s0, f ) ìpou S =
{s0, s1, s2, s3, s4}, E = {a, b}, T = {s2, s4}
kai f : S × E → S me f (s0, a) = s4,
f (s0, b) = s1, f (s1, a) = s2, f (s1, b) = s0,
f (s2, a) = s4, f (s2, b) = s2, f (s3, a) = s1,
f (s3, b) = s2, f (s4, a) = s4, f (s4, b) = s3.
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(ii) Na exetasjeÐ an to autìmato autì anag-
nwrÐzei tic lèxeic:
w1 = abababab, w2 = baaabbabaaab
kai w3 = baabbaab.

(iii) 'Estw u mia lèxh pou apoteleÐtai apì m
se pl joc a kai v mia lèxh pou apoteleÐ-
tai apo m se pl joc b (m,n ∈ N∗).
Na deiqjeÐ ìti to parap�nw D-autìmato
anagnwrÐzei th lèxh w = vu. K�tw
apì poiec proôpojèseic anagnwrÐzei th
lèxh w′ = uv?
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