AUTOHATA 2. TORMAL LANSOAGES

V | IR O chober 200,
D A bple (28,9, F) & caled
g g £ T o e alpuesel
M s © TR T
Arplyt AL 0 g e
aviéﬁw ol /44T R @} o} acepiig Sla
e slaxt g:lq%eiu Il gz —Q mm%&m
C Arcwedow. St M c*en:h_cfn

el G INTLITION)
D?‘-:'\Mﬂ Mm&ﬂmmﬁwﬁw e~
' s, o endt el at vaodk
: N
CANNT _ lpe i s e sl &G)] 0
SARE QEGOM %-&D glede 8 Cﬂtﬂ)ct

Al ke eud | we m&;m\mne
T cae,  ACCERT\

= (Y Fet, ur=
I

Da ' COTED : T
o st R B

|} we QC ‘E) N
gﬁi,wa) (L SC@L@),&)

We oLCD) := 'k'N‘ g(_ nJW)&“F
e M)was;més&lepmbq%b.




| ARELLED DleearEDd G
T avbushe D =(ZT,2.89,F):
veruees: Sweg ,
EDGes: q—>q L1 Q("l‘dzﬂl '
SINGLE C\RALE - ‘% ‘]¢F
DOLRLE C\CLE 5; et i
f uedad., Tudice twﬁ:‘- 2k

(ow oot 'ﬂ%

*’@ W
LT‘“’ u” Fw“% gwav

hain) 128
"h_"“‘ ?quﬂﬁmu e

m.:’r‘pmcdﬂ’) C—F f’aﬂﬁqj

<
g
@




We graphically represent antomata by directed labelled graphs where the vertices are
labelled by the elements of Q. each vertex has precisely |X| immediate successors marked by
directed edges labelled with the letters of the alphabet ¥, The vertices labelled with non-
elements of F get a single circle, and the vertices labelled with elements of F get a double
circle. The following is an example for £ = {0.1}, Q@ = {go. g1, g2}, and F = {q }:
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Note that we simplify our graphical representations by writing a single arrow with multiple
labels if they all have the same source and target (e.g., the arrow from q; to itsell in the

above {Im;.,rum]
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Example 2.4. The automaton graphically represented above accepts the language

L= {n'; w contains at least one ﬂ}.

ILet us analyse which words will result in state gy, q;, and gz, respectively. By this we
mean words s such that ﬁl fo. W) = ¢;. Since gy has no incoming edges, the only word that
results in gy is £, The state ¢ has two incoming edges, a I-transition from gy which means
that the word 21 = 1 results in g2, and then a 1-transition from .. So, by induction, any
finite sequence consisting entirely of 1s will result in go; thus, the words that result in ¢, are
precisely the words in {1}, Finally, all O-transitions lead to gy, so any word that contains a
(0 will always be in state g immediately after reading that 0. However, since both transitions
from o lead to gy, you cannot ever leave that state. In summary, the empty word entls in
o, any word consisting of 1s results in go, and any word that contains a 0 results in ¢;. This
description covers all possible words. We note that ¢ s the only accepting state, which
proves the claim.]



DEFINIVTION)

If D = (E,Q.8,q. F) and D' = (X,Q. ¢, q. F') are deterministic automata over the
me .L][}Elnln'l 2, we say that a majp |I" t i — {(_J' = & homomorphism from [} lo D if

(1) for all g € @ and a € ¥, we have that &'( f(q).a) = fldlg.a)).
(ii) we have flgy) = g, and
(iii) for all g € Q, q € F if and only if f(q) € F'
As usual, bijective ]Jlr[II.HJIIHI]l]'ll.‘-u]i:‘- are called wsomorphisms and automata that have an
f

isomorphisim between them are called somorphic. Note that if [ is a bijection, then [
satishes (1) to (m) and thus s } VO F] ST
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