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LNM�O2PRQTS2UWVRXYV[Z\X]Z_^`O2a#^`a�XbXYO+a�XYO+S+VRUdcE^`VeZgfhXji9c+VRXYPRPRQ\M�OkVl^nmRQTM�O+O2XWZTZ\X

(ab ∪ aba)∗ opWq2r LNM�O+PsmlVut+QTVuXdt2Ov^`t9mlM�w�^nmlX>S+UYmRXWVRw
QTO2QTPumRXx^`yWyYXWc2ml^`O#mzyWXdZ_^`O+a�^`a�X o
pl{�r LNM�O+PsmlVut+QTVuXdS2XWPz^`t2mRM�w|^}mlXWPeO2M�O~S2UYmlXYVRw
QTO+Q\PumRXWP0^`yYyWXWc9m�^`O#m[ZTX]w
�Ww
XbZ_^`O2a#^`a�X o
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LNM�O2PRQTS2UWVRXYV[Zgf�^nt2mlM�w�^nmRX>O+M�OkS+U�mlXWVuw�Q\O+QTPsmlX

M
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pWq2rb� t+XWZ;XYPumzZTX]ZT^`O+a#^na�Xx^`yWyYXWc2mRUxcE^`V
M �pl{�r>� U��EO+QTVe��M�Vuw�XYZTZ\XWw
XWO#m�yYXYm[^`t2mRM�w|^}mlX o

pl��r LNM�O+PuQTS+UYVRXYVzZ\X]w�Mnm
w = ababaabab oD� M�O#mlVuXWV0��t+X w ∈ L(M) o
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LNM�O2PumlVut+QTVuXxt+Ov^nt2mlM�w�^nmRX]O+M�O�S+UYmRXWVuw�Q\O+QTPsmlXx^`yYyWXWc9m�^`O#mzy��E^`yYt+OvS+XYP[ZT^`O+a#^na�XWP�Put+Q\�n^`O#mRP o

L1 = (ab)∗(ba)∗ ∪ aa∗

L2 = (a ∪ ab ∪ aab)∗

L3 = (ba ∪ b)∗ ∪ (bb ∪ a) �
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L = {w ∈ {a, b}∗ | w
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L1 = { w ∈ {a, b}∗ | |w|a
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L2 = { w ∈ {a, b}∗ | |w|a = |w|b }
XWPumzO+M`O~VR^nmlQ\M�O+O+XYZ o

H%I08DC2J FGJ 8��
LNM�O2PRQTS2UWVRXYV0Z�fh^`t2mlM`w|^nmRX>S+U�mlXYVRw
QTO+Q\PumlX

M
^nyWyWXYc2m�^nO�mzt+OkZ_^nO+a#^`a�X[��t+XWZ\yWM�O+��t+X

L
PRt+V0Zgf�^`Z\c+�E^}�

�!XYm
{a, b} o

� i9c+ZTQ\��t+XWV�yWM�w
w�XYO#m)yYM�O+PumRVRt+Q\VRX��>cE^`VsmlQTV S+X
M
�nZgf�^nt2mlM�w�^nmRX

M ′
^`yWyYXWc2ml^`O#m ZTX4Z_^nO+a#^`a�X?w
QTVuM�QTV

S+X
L
S2UY�EO+Q cE^nV
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� cE^`VsmlQTVNS+XxZ_^ S+UY�+O+Q\mRQTM�O S+X
M = (K, Σ, δ, s, F ) o� t+XYZTZTX]c2VRM�c+VuQTU�mlU]c!M�t2��X�������M�t+P[S+UWS2t+QTVuX �


