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Properties of Regular Languages

"O}@=}@ =Q L1/L2 "L2 = L(aba∗) w L1 = L(a∗baa∗) xm O}vm ZQi “1

"CU}v CUQO xW}ty L1 = L1L2/L2 |x]@=Q xm O}yO u=Wv “2

O}yO u=Wv "OwW|th} QaD L2\L1 = {y : ∃x ∈ L2, xy ∈ L1} CQwY x@ u=@ R wO (left quotient)AJ CtUk GQ=N “3
"CU= s_vt sy L1\L2 ’OW=@ s_vt L2 w L1 Qo = xm

%s}vm|t h} QaD Q} R CQwY x@ =Q shift pta a1a2 . . . an |xDWQ |=Q@ “4

shift(a1a2 . . . an) = a2 . . . ana1

%OwW|t h} QaD Q} R CQwY x@ u=@ R l} |wQ Q@ pta u}=

shift(L) = {v : v = shift(w), w ∈ L}

"CU= s_vt sy shift(L) ’OW=@ s_vt L Qo = xm O}yO u=Wv

%OwW|t h} QaD Q} R CQwY x@ L u=@ R |wQ Q@ leftside pta “5

leftside(L) = {v : vvR ∈ L}

#CU= xDU@ pta u}= CLD s_vt |=yu=@ R |xO=wv=N =};

CU= |=xv}; s_vt u=@ Rl} Ovm u}}aD xm OQ=O OwHw |tD} Qwor= =}; "OW=@ L = LR Qo = OQ=O s=v (palindrome) |=xv}; L u=@ R “6
#Q}N =}

#CU= Qo}O s_vt u=@ R l} |xawtHtQ} R s_vt u=@ R l} Ovm u}}aD xm OQ=O OwHw |tD} Qwor= =}; “7

"Q}N =} CU= GwR pw] x@ |=xDWQ |w=L s_vt u=@ R l} =}; Ovm|t u}}aD xm OQ=O OwHw |tD} Qwor= O}yO u=Wv “8

%OwW|t h} QaD Q} R CQwY x@ tail(L) ’L u=@ R |=Q@ “9

tail(L) = {v : uv ∈ L, u, v ∈ Σ∗}

#Q}N =} CU= L = tail(L) =}; Ovm u}}aD s_vt u=@ R l} |=Q@ xm OQ=O OwHw |tD} Qwor= =};

%OvDU}v s_vt Q} R |=yu=@ R xm O}yO u=Wv “10

L = {w : na(w) = nb(w)} “hr=”
L = {ak2 : k ≥ 0} “?”

L = {an : n is a prime} “G”

#=QJ #CU= s_vt Q} R u=@ R =}; “11

{w1cw2 : w1, w2 ∈ {a, b}∗, w1 6= w2}

#CU= s_vt ,=twRr L = {w : w ∈ L1, w
R ∈ L2} u=@ R =}; "OvW=@ s_vt u=@ R wO L2 w L1 O}vm ZQi “12
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