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_a` ��bc��de��f

gih La jlk�m�nXjlo�pRmcq�rtsvuXwyx/q"z g/{ rtq�|i}~nRm�r+��m��Qq�rtjW�
� �X��jlr��R�Xq g o�p[r La jlk�m�nXjlo�pRmcq�rtsvuXwyx/q"�� rt��rtjlk��JuXq�o�p��BuX���Xj�nXse�1rt��� g ���rtj La q�rtsvuXwyx/q"��� g nXn�svj { m�r�k�rtj�n[r�� g pXw�n1zBk�}�� g/��g w�wlr����~q�m�rtq x ∈ La ��j�m��Xrtq8�Zx/nXsir ≥ n

k�jlo�p� "rtq�sirtwlrtn8w g k�k�rtn1zv��jlrcj�ne��uX���Xj�nXs¡�1rt��� g3{ r�k�o�pXq�jlr { rtn8jlk�m"� � rtm�q g o�p]m�rtn¢��j�q�k��	rt �jlrtw�w
� g k£�H}~q�m
a2nbn ��j�m¤�Xrtq¤�Zx/nXsir 3n ����jlr�rtnRm�k��Xq�r�o�p[rtn[�Xr¥�Krtq�wlrtsvuXnXs uvw �Jjlr�k�r�k��H}~q�m�r�k�jlk�m g uJ�6svq�uXn[���Xrtq� r��Jj�nXsvuXnXs |v| ≥ 1 k�}Xz[� g/� v nXjlo�p]m�wlr�rtqcjlk�m"�[¦�n[� g uJ�Qsvq�uXn[���Xrtq � r��Jj�nXsvuXnXs |uv| ≥ n | g nXn v n]uXqg u[k a § k { r�k�m�rtp[rtn1�©¨�uJ�6svq�uXn[�ª�Xrtq � r��Jj�nXsvuXnXs ∀i ∈ N : uviw ∈ La ��x/q�re� g nXn g u[o�p�� g k��H}~q�m
uw = a2n−|v|bn j�n¢�Xrtq��R�Xq g o�p[rvz�� g k�j��«�Ajl�Xrtq�k��Xq�u[o�p¢ �uXq��¬r+­[nXj�m�jl}~n¢®i}~n La k�m�rtp]m"��� g p[rtq�jlk�m LanXjlo�pRmcq�rtsvuXwyx/q"�
¯ � La jlk�m°rtj�n[r%|i}~nRm�r+�R�Qq�rtjlr��R�Xq g o�p[rv�� rt��rtjlk"±���uXq�o�p�²�}~n[k�m�q�uX|Rm�jl}~n�rtj�n[r�kc³´²%¨��
M = {Q,Σ,Γ,∆, S, F}
∆ = {a, b}
Q = {s, g, f}
F = {f}
Γ = {a, b,#, $}
∆ = {((s, ε, ε), (g,#))
((g, a,#), (g, a#)),
((g, b,#), (g, b#)),
((g, a, a), (g, aa)),
((g, a, b), (g, $)),
((g, a, $), (g, ε)),
((g, b, a), (g, $)),
((g, b, aa), (g, ε)),
((g, b, $), (g, b$)),
((g, ε,#), (f, ε)),
((g, b, b), (g, bb)),
((g, a, b$), (g, $)),
((g, ε, a), (g, ε))}

µ �Xr�rv±X³¶� g q�|�jlrtq�mcj��·�Rm g q�m� �u[k�m g n[���Xrtn � }R�Xrtn¸�Xr�kc²%rtw�wlrtq�k°��j�mcrtj�n[rt�¹k��Krt �jlrtwlrtnT�Rº�� { }~w�»� � µ �¼�
u[k�m g n[��s�®irtq�svwlrtjlo�p[rtn½��j�q�» g § kcuXn[�½» { § k¯ � gih ³ g |R "rt�Xm�jlrtq�mcwlr�rtq�r�k°�H}~q�m ε{
h ³ g |R "rt�Xm�jlrtq�m g w�wlr%���~q�m�rtq���j�m #a′s = 2#b′s

o h �HrtnXn #a′s > 2#b′s zRuXn[��¾�j�nXs g/{ r {�g n[�¢jlk�m�wlr�rtq"zJuXn[�¢²%rtw�wlrtq�jlk�m�wlr�rtq"zX� g nXn¢sirtp]m°³¶j�n¢¾Bn[�J �uJ¿k�m g n[���À �[�HrtnXn¥¾�j�nXs g/{ r {�g n[�Twlr�rtqcjlk�m"z�uXn[��²%rtw�wlrtq�nXjlo�pRm�wlr�rtq�Á { § k¬�Krtjlo�p[rtn¥j��·²%rtw�wlrtq h zK� g nXn g |� "rt�Xm�jlrtq�m³´�Jjlr�k�r�k��H}~q�m°nXjlo�p]mcuXn[� { wlrtj { m°j�n½rtn[�Jwl}vk�rtq���o�pXwlrtjÂ�Qrv�
�
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{
h ��jlr��R�Xq g o�p[r jlk�mcq�rtsvuXwyx/q"�[��j�q°|i}~n[k�m�q�uXjlrtq�rtn¥rtj�n[rtn�¨�uXm�}~� g m"� µ �Xr�rv±
�
u[k�m�x/n[�Xr3k�j�n[�¸� gvg q�r (i, j)

��j�m i, j ∈ {0, 1, 2, 3, 4} �B�¬rtq��
u[k�m g n[���Xq�}~m�}~|i}~w�w�jlrtq�m¡�Jjlr�¨�nX  g pXw£�Xrtq sirtwlr�k�rtn[rtn g § k �¤}��JuXwl} � j�n�Xrtq�rtq�k�m�rtn8²�}~���K}~n[rtnRm�r¬uXn[�e�Jjlr�¨�nX  g pXwK�Xrtq�sirtwlr�k�rtn[rtn { § k£�¤}��JuXwl} � j�n¢�Xrtq� ���rtj�m�rtn1� � { rtq�s]x/nXsir®i}~n¢�
u[k�m g n[� (i, j) ±�³½j�m g n g o�p ((i+1) mod 5, j) zR��j�m { n g o�p (i, (j +1) mod 5) � � rtjlk��XjlrtwW±��B}~n
(3, 4) |i}~���¤rtn���j�q���j�m g n g o�p (4, 4) zX��j�m { n g o�p (3, 0) �
�Rm g q�m� �u[k�m g n[�¸jlk�m (0, 0) z[¾�n[�J �u[k�m g n[�¸jlk�m� r��Xr�k (i, j) ��j�m i ≤ j �
� rtn g u[rtq"±X��j�q°|i�~nXn[rtn½rtj�n[rtn���¾£¨ ���Xqc�Jjlr�k�r3�R�Xq g o�p[r g nXsir { rtn1z[�Xrtq°��jlr¬� }~w�svm°k��	rt �jÂ­[ �jlrtq�m°jlk�m"±�¬¾B¨ ³ = 〈Σ, Q, s, F,∆〉 ��j�m
Σ = {a, b}
Q = {(i, j)|0 ≤ i ≤ 4, 0 ≤ j ≤ 4}
s = (0, 0)
F = {(i, j)|i ≤ j}
∆((i, j), a) = (i + 1, j) �	�Xq 0 ≤ i < 4,∀j
∆((i, j), b) = (i, j + 1) �	�Xq 0 ≤ j < 4,∀i
∆((i, j), a) = (0, j) ���Xq i = 4,∀j
∆((i, j), b) = (i, 0) ���Xq j = 4,∀i
 r��Xrtq �
u[k�m g n[�¸�Xq�}~m�}~|i}~w�jlrtq�m%�Jjlr�¨cnX  g pXw��Xrtqcsirtwlr�k�rtn[rtn g § k°�¤}��JuXwl} � j�n��Xrtq�rtq�k�m�rtn�²c}~���	}~n[rtn]m�ruXn[�¸�Jjlr%¨�nX  g pXwZ�Xrtq°sirtwlr�k�rtn[rtn { § k��¤}R�JuXwl} � j�n¸�Xrtq° ���rtj�m�rtn1�

a

a

a

a a a a a

a

a

a

aa

a

a

aa

a

a

aaa

a

a

a

b

b

b

b b
b b b

bbbb

b

b

b
b b b b

b b b

b b b

(0,0) (0,1) (0,2) (0,4)

(1,0)

(2,0)

(3,0)

(4,0)

(1,1) (1,3)

(0,3)

(4,2) (4,4)(4,3)(4,1)

(3,1) (3,2) (3,3) (3,4)

(1,2)

(2,1) (2,2) (2,4)

(1,4)

(2,3)

o h Lc jlk�m�nXjlo�p]m�¿���²%¨��	�Aj�q { rtn]uXm� "rtn�� g k%��uX���Xj�nXsvwlrt��� g ���Xq
��²%¨c¿ �R�Xq g o�p[rtn1z1����p1�K��j�q¬ "rtj�sirtn1±���Xq g w�wlr N r+�Jjlk�m�jlrtq�m°rtj�n¸�H}~q�m z z |z| > N zXk�}�� g/� �	�Xq g w�wlr3�Krtq�wlrtsvuXnXsirtn z = uvwxy ��j�m |vx| ≥ 1 z
|vwx| ≤ N rtj�n i r+�Jjlk�m�jlrtq�m���j�m uviwxiy 6∈ Lc �
�
�Xq£sirtsir { rtn[r�k N { rtm�q g o�pRm�rtn8��j�q�� g k£�H}~q�m z = a(2N+1)! bN+1 �i¾Bk�k�rtj z = uvwxy rtj�n[r { rtw�jlr { j�sir�Krtq�wlrtsvuXnXs[�[��j�q { rtm�q g o�pRm�rtn�nRuXq��Xrtn � g w�w v = ac z x = bd z c + d ≤ N ��¨cw�wlr g n[�Xrtq�rtn � x/w�wlr%�	�XpXq�rtn

¯
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k�o�pXn[rtw�w1 �u½�Xrtq°sirt� �Xn[k�o�p]m�rtnT¨cu[k�k g sirv�1ÁQ��jlr�kcjlk�m�®i}~q� �uJ���XpXq�rtn1� h
¾Bk3jlk�m uviwxiy = a(2N+1)!−c+ic bN+1−d+id ��j�m c + d ≤ N z1}��Xrtq3��rtnXnV��j�q j = i − 1 k�rtm� "rtn1±
a(2N+1)!+jc bN+1+jd �]��jlr � r��Jj�nXsvuXnXs #a(w) mod #b(w) = 0 { r��XrtuXm�rtm"z�� g/� �Jjlr�¨cnX  g pXw	�Xrtq { § k
rtj�n � rtj�wlrtq°�Xrtq�¨�nX  g pXw	�Xrtq g § k�jlk�m"�R�Aj�q�� �[k�k�rtn g wlk�}� "rtj�sirtn1zX� g/� (2N+1)!+jc

N+1+jd nXjlo�p]m����Xq � r��Xr�k j rtj�n[r
s g nX "r�� g pXw©jlk�m"���Aj�q���x/pXwlrtn j = 1 uXn[� { rtm�q g o�p]m�rtn (2N+1)!+c

N+1+d �
� g d ≤ N svj�w�m"z�jlk�m�} � rtn[k�jlo�pRm�w�jlo�p
N + 1 + d rtj�n � rtj�wlrtq°®i}~n (2N + 1)! �X�Hrtj�m�rtq�pXj�n¸jlk�m c ≤ N < N + 1 + d zX����p1� N + 1 + d jlk�m�|irtj�n� rtj�wlrtq�®i}~n c ��¨cwlk�}¡jlk�m (2N+1)!+c

N+1+d nXjlo�p]m�s g nX �  g pXw�j�s[�
_a` ��bc��de���

¨�n[k�o�p g uXw�jlo�p�sir�k��Xq�}Ro�p[rtn�p[rtjlk�k�m rtj�n[r � uXnX|Rm�jl}~n¤k�m�q�rtnXs�|i}~n]®ir+��z~��rtnXn��Jjlr �Brtq { j�n[�JuXnXsik�sirtq g �Xr� ���rtjÂ¿rtq3��uXnX|�m�r¤�Xrtq � uXnX|Rm�jl}~n1z1} { rtq�p g w { �Xrtq � uXnX|Rm�jl}~n<w�jlrtsvm"� � rtjlk��Xjlrtwlr¡�Qu[rtq k�}~wlo�p[r � uXnX|Rm�jl}~n[rtnªk�j�n[��±
x2 z ax z������
��j�q { rtm�q g o�p]m�rtn � uXnX|�m�jl}~n[rtn f : N → � z1����p1�1��j�q { rtm�q g o�p]m�rtn�s g nX �  g pXw�j�sir8� gvg q�r g uJ�ck�}~wlo�p[rtnk�m�q�rtnXs¸|i}~nR®ir+�Jrtn � uXnX|�m�jl}~n[rtn1� � rt�¤rtq�|�uXnXs[± � rtn g u[rtq�sir�k g svm3��u[r�k�k�rtnH��j�q�pXjlrtq3k�}~s g q3� gvg q�r { r+¿m�q g o�pRm�rtn { rtj1�Xrtn[rtn�� }~w�sirtn[�Xr�k°svj�w�m"± f(x+y

2 ) ∈ N {  �� � (f(x)+f(y))
2 ∈ N �

��j�q�nRuXm� "rtn � g k��BuX���Xj�nXsvwlrt��� g z�uX�´�Jjlr¢¨�u[k�k g sire �u< "rtj�sirtn1� �¡��p1�©�6u[rtq g w�wlr N uXn[�H�Qu[rtq g w�wlr�Krtq�wlrtsvuXnXsirtn uvwxy r+�Jjlk�m�jlrtq�mcrtj�n i ��j�m uviwxiy /∈ L �
� g  �u { rtm�q g o�pRm�rtn���j�q�rtj�n[r { rtw�jlr { j�sir¬�Krtq�wlrtsvuXnXs uvwxyz �Xr�k��H}~q�m�r�k anbf(n) �]��jlrtsirtn��Jjlr v § k {  �� �
x § k k�} ��}~pXwXj�� a g wlk g u[o�p�j�� b

� wl}�o�|	z/k�}c®irtq�w g k�k�rtn���j�q { rtj�� ¨�uJ�Q�XuX���Krtn��Jjlr°�R�Xq g o�p[rv�v� g k�svwlrtjlo�p[rsvj�w�m��6u[rtq��Jjlr � rtnXj�sirtn½�Krtq�wlrtsvuXnXsirtn { rtjK�Xrtn[rtn¢nRuXq g § k {  �� � { § k g uJ�6sirt�XuX���Xm���rtq��XrtnHÁ g wlk�}�rtj�n[r�k��Xrtq{ rtjl�Xrtn ε jlk�m"�1¨cwlk�}�jlk�m3�Xrtq3rtj�nX �j�sTj�n]m�rtq�q�r�k�k g n]m�r � g w�w£��rtwlo�p[rtq { rtm�q g o�p]m�rtm¡��rtq��Xrtn<�3u[k�k��Xrtq � rtnXj�sir{ rtj1�Xrtn[rtn v nRuXq g u[k a § k�uXn[� x nRuXq g u[k b § k { r�k�m�rtp]m"�
¾Bk�k�rtj g wlk�} v = ac uXn[� x = bd � � g o�p��Xrt� ��uX���	rtn { r�k�m�rtpRm vi g u[k aic uXn[� xi g u[k bid �J� g ��j�m�jlk�m
uviwxiy = aN−c+icbf(N)−d+id �i³½j�m j = i−1 ®irtq�rtj�nJ� g o�pRm�k�jlo�p��Jjlr�k� �u aN+jcbN+jd �v��j�qB� g rtpXwlrtnn]uXn j = 1 uXn[� j = 3 uXn[��®irtq�svwlrtjlo�p[rtn��Jjlr � uXnX|�m�jl}~n[k���rtq�m�rv�
� g k g uJ�Qsirt�XuX���Xm�r3�H}~q�mck�jlrtp]m g wlk�}��6u[rtq j = 1 � }~w�sirtn[�Xrtq�� g k�k�rtn g u[k"± an+1∗cbf(n)+1∗d � u[rtq j = 3

�Xrt�¤rtn]m�k��Xq�r�o�p[rtn[� an+3∗cbf(n)+3∗d �
��j�q°k�rtm� "rtn¸n]uXn��Jjlr { rtjl�Xr�k�Á>�6u[rtq x uXn[� y h j�n�uXn[k�rtq�r ¦cnXsvwlrtjlo�p]uXnXs¢rtj�n�uXn[�¸rtq�p g w�m�rtn1±

f(n + 1c) + f(n + 3c)

2
=

f(n) + 1d + f(n) + 3d

2
=

2f(n) + 4d

2

= f(n) + 2d = f(n + 2c) = f

(

2n + 4c

2

)

= f

(

n + c + n + 3c

2

)

��jlr�k�jlk�m°rtj�n¸��jl�Xrtq�k��Xq�u[o�p½ �u�uXn[k�rtq�rtq � r��Jj�nXsvuXnXs8�Xrtqck�m�q�rtnXsirtn½²�}~n]®ir+�Jj�m g rtm"�

À
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_a` ��bc��de���

� g k¢¨cq�svuX�¤rtnRm g u[k¢¨�uJ�6s g/{ r ¯ wyx � m�k�jlo�pA �uX� � rtjlk��Xjlrtw g u[o�p ���Xq8k�m�q�rtnXsª|i}~nX| g ®ir � uXnX|�m�jl}~n[rtn®irtq���rtn[�Xrtn1�µ � � rt��rtjlk�p g/{ rtnª��j�q3nRuXq�sir { q g u[o�p]m"z�� g/� r�k3uXn[rtn[�Jw�jlo�pª®�jlrtwlr8� g pXwlrtn x uXn[� y svj { m���j�m x + y

sirtq g �Xr%uXn[� f
(

x+y
2

)

6= f(x)+f(y)
2 svj { m"�

� g k�k�j�n[��uX��sirt|irtpXq�m � uXnX|�m�jl}~n[rtn1zi���Xq��Jjlr°�	�Xq g w�wlr x uXn[� y �Jjlr�¨�u[k�k g sir f (

x+y
2

)

= f(x)+f(y)
2 svj�w�m"���jlr�k°k�j�n[� � rtq g �Xrtn1��Á � rt��rtjlk�� h

�¡��p1���	�Xq¡uXn[k"z � g/� �Jjlr { rtm�q g o�pRm�rtm�r � uXnX|�m�jl}~n Á g uJ�6sir+� g/� m g wlk � uXnX|�m�jl}~n f : � → � h nXjlo�pRm����XquXn[rtn[�Jw�jlo�p�®�jlrtwlr°s g nX �  g pXw�j�sir%¨�q�svuX�¤rtn]m�r���j�m�rtj�n[rtq � rtq g �Xrtn � { rtq�rtj�n[k�m�j����¤rtn¸� g q����]¨ { rtq�k�jlr�� g q�� i� � �[rtn[�Jw�jlo�p�®Rjlrtwlr¬�Hrtq�m�r ��j�m � r��Xrtq � rtq g �Xrtn½sirt�¤rtj�n[k g � p g/{ rtn1�
ÁQ¾�m � g kBsirtn g u[rtq�� � � m�r�� g n¤k g sirtn1z/nXjlo�pRmBuXn[rtn[�Jw�jlo�p�®Rjlrtwlr�s g nX �  g pXw�j�sir x z y ��j�m x+y sirtq g �Xrv�v��jlr�kjlk�m g/{ rtq3�Xrtq � g w�wWzZ��rtnXn { rtjl�Xre�RuX��� g n[�XrtnVsirtq g �Xre}R�Xrtq { rtjl�Xr�uXnXsirtq g �Xrek�j�n[����¨cwlk�}�rtj�sirtn]m�w�jlo�p1±nXjlo�pRm¡uXn[rtn[�Jw�jlo�p�®�jlrtwlr¤sirtq g �Xr8uXn[�VnXjlo�p]m¡uXn[rtn[�Jw�jlo�p�®�jlrtwlr¤uXnXsirtq g �Xr x z y zZ� g k�p[rtj � m g/{ rtq3nXjlo�p]m�kg n[�Xrtq�r�k g wlk ±JnXjlo�p]m�uXn[rtn[�Jw�jlo�pT®Rjlrtwlrv� h

_a` ��bc��de�«&
gih M = (Σ, G, s, F,∆)

s ∈ G z F ⊆ G z ∆ ⊆ G × Σ × Σ × G × {3,→} × {3,→}µ � �Brtq�svwlrtjlo�p� �uX� �¬r g x/n[�Xrtq�m£k�jlo�p¤nRuXq ∆ ±i¾Bk���rtq��Xrtn�nRuXn ¯ �Krtjlo�p[rtnesirtwlr�k�rtn¤uXn[�¡���Xq { rtjl�Xr�Zr�k�rt|i�~�J�Qr½��j�q���uXn g/{ p�x/nXsvj�s<� r�k�m�sirtwlrtsvm"z£} { k�jlr¸k�jlo�p���rtj�m�rtq { rt��rtsirtn Á→ h }R�Xrtq¤®irtq�p g q�q�rtnÁ 3 h � (A, x, y,B,3,→) ∈ ∆ { r��XrtuXm�rtm g wlk�}Xz©� g/� �Xrtq¡¨cuXm�}~� g m"zZ��rtnXn�rtq�k�jlo�pVj�n��
u[k�m g n[�
A { r+­[n[�Xrtm"zB�Xrtq�rtq�k�m�r¸�Zr�k�rt|i}~�J� x w�jlr�k�m�uXn[� �Xrtq� ���rtj�m�r½�Zr�k�rt|i}~�J� y w�jlr�k�m"z�j�nA�
u[k�m g n[� B

� { rtq�sirtp]m"z���} { rtjZ�Xrtqcrtq�k�m�r%�Zr�k�rt|i}~�J�Bk�m�rtp[rtn { wlrtj { m"z[�Xrtq° ���rtj�m�r � r��X}Ro�p���rtj�m�rtq�q �[o�|Rm"�
{
h ¾Bj�n �H}~q�m���j�q�� g |R "rt�Xm�jlrtq�m"zB��rtnXn�rtj�n[r � }~w�sir¸®i}~n � { rtq�s]x/nXsirtn�r+�Jjlk�m�jlrtq�m"z n g o�p��Xrtq { rtjl�Xr�Zr�k�rt|i�~�J�Qr g � ¾�n[�XrH�Xr�k¢�H}~q�m�r�k½k�m�rtp[rtn uXn[� �Xrtq½¨cuXm�}~� g m¸k�jlo�p j�n rtj�n[rt� ¾�n[�J �u[k�m g n[�{ r+­[n[�Xrtm"�
o h �¬rtq ¨cuXm�}~� g m��Wx/w�w�m©j�� �Brtq�svwlrtjlo�p� �u g n[�Xrtq�rtn�k��Xq g o�p[rtnRm�p[r�}~q�rtm�jlk�o�p[rtn8²c}~n[k�m�q�uX|�m�rtn¤rtm � g k g u[k�Xrtq��crtj�p[rv±�� � rtn[k�jlo�pRm�w�jlo�pHw g k�k�rtn�k�jlo�p g w�wlr�q�rtsvuXwyx/q�rtnV�R�Xq g o�p[rtn��JuXq�o�p�rtj�n[rtn�k�}~wlo�p[rtn¥¨�uXm�}/¿� g m�rtn¢rtn]m�k�o�p[rtjl�Xrtn1zX� g � g ne��j�m��Jjlr�k�rtq��R�Xq g o�|Rw g k�k�r�rtn[�Jw�jlo�p[r¬¨cuXm�}~� g m�rtn�k�j���uXw�jlrtq�rtn8| g nXn1zj�n[�Xrt�¹� g n��Q}~w�sirtn[�Xr3¾�j�n[k�o�pXq�x/nX|�uXnXsirtnTm�q�j � m"± ∀(A, x, y,B, d1, d2) ∈ ∆ : d1 = d2 =→

� g �JuXq�o�pertq�svj { m£k�jlo�p¤j����Xw�j� �j�m"z]� g/� j����¤rtq x = y svj�w�m"�i¨cuJ���Jjlr�k�rt� �Hrts3w g k�k�rtn¤k�jlo�p { rtw�jlr { j�sirrtn[�Jw�jlo�p[r3¨�uXm�}~� g m�rtn½|i}~n[k�m�q�uXjlrtq�rtn1���jlr ²¬w g k�k�r%�Xrtq ¯ ¿ ²c}~�J�6¿ ¨�uXm�}~� g m�rtn½| g nXn � r��X}�o�p½�¤rtpXq"±�¬rtqc¨�uXm�}~� g m M = (Σ, G, s, F,∆) ��j�m
Σ = {a, b}
G = {A}
s = A

�
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F = G = {A}
∆ = {(A, a, b, A,→,→), (A, ε, a,A,3,→), (A, b, ε, A,→,3), (A, b, a, A,→,→)}

rtnRm�k�o�p[rtjl�Xrtm�sirtn g u¸�Jjlr��R�Xq g o�p[r {w ∈ {a, b}∗ | #a(w) = #b(w)} z
�Jjlr { rt| g nXn]m�rtq���rtjlk�r nXjlo�p]mq�rtsvuXwyx/q"zKk�}~n[�Xrtq�nT�Xrtm�rtq���j�nXjlk�m�jlk�o�p¥|i}~nRm�r+��m��Qq�rtjZjlk�m"��ÁQ�¬rtq�rtq�k�m�r �Zr�k�rt|i}~�J�£� g q�� � r��Xrtq� "rtj�m�rtj�n b

� { rtq�k��Xq�j�nXsirtn1z1�Xrtq% ���rtj�m�r�rtj�n a zKuX��sirt|irtpXq�m � r��X}Ro�p�nXjlo�pRm"±1²c}~�J� � � g q���sirtn g uH� g nXnHrtj�n a

� { rtq�k��Xq�j�nXsirtn1z
��rtnXnT²c}~�J� ¯ g u[o�pTrtj�n b � { rtq�k��Xq�j�nXsvm"�K��}~��j�m�jlk�mc�Jjlr¡� g pXw©�Xrtq a′s z[�Jjlr3²c}~�J�� sirtwlr�k�rtn�p g m° �u � r��Xrt�·�Krtj�m��XuXnX|Rm�svwlrtjlo�p½�Xrtq�¨cnX  g pXwZ�Xrtq b′s zX�Jjlr%²�}~�J� ¯ sirtwlr�k�rtn¸p g m"� h¾£k�wyx~k�k�m�k�jlo�p g u[o�p�rtj�nTk�}~wlo�p[rtq%¨cuXm�}~� g m {�g u[rtn1z	�Xrtq anbncnd∗ rtnRm�k�o�p[rtjl�Xrtm"z g wlk�}ertj�n[r�|i}~nJ¿m�r+�Jm�k�rtn[k�j�m�j�®irvz[nXjlo�p]m�|i}~n]m�r+�Jm��6q�rtjlr¡�R�Xq g o�p[rv± M = (Σ, G, s, F,∆) ��j�m
Σ = {a, b, c, d}
G = {A,B,C,D}
s = A
F = {D}
∆ = {(A, a, a,A,3,→), (A, d, d, D,→,→), (A, a, b, B,→,→), (B, a, b, B,→,→), (B, b, c, C,→
,→), (C, b, c, C,→,→), (C, c, d,D,→, 3), (D, c, d,D,→,3), (D, d, d, D,→,→)}

¾£k�svj { m � r��X}Ro�p�|irtj�n[rtn½k�}~wlo�p[rtn�¨cuXm�}~� g m�rtn1z[�Xrtq°�Jjlr ��²%¨c¿ �R�Xq g o�p[r wwR z g wlk�}��Jjlr3�R�Xq g o�p[rg w�wlrtq�� g w�j�n[�Jq�}~�¤r � { rtq Σ rtn]m�k�o�p[rtjl�Xrtm"z©k�}/� rtq�n |Σ| > 1 svj�w�m"�1¾ { rtn[k�}¸k�j�n[��nXjlo�pRm g w�wlr�nXjlo�p]m�¿|i}~nRm�r+��m��Qq�rtjlrtn¥�R�Xq g o�p[rtn�rtnRm�k�o�p[rtjl� {�g q"z
 i� � � wwRwwR

��jlr�k�r3¨cuXm�}~� g m�rtnX|�w g k�k�r%wyx~k�k�m°k�jlo�p g wlk�}�nXjlo�pRmcj�n¸�Jjlr���p[}~�¤k�|�ºR¿��cjlrtq g q�o�pXjlr3rtj�n[}~q��Jn[rtn1�

�


