








νmax ≈
lnσ
1− q



























H = − pi
i=1

N

∑ log2 pi
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X→→y

LLKKKKLKKLLK|KLKKKKKLLLLK 

  random 
                  random 

 {K→k,L→l  
  K→l,L→k}  



LLKKKKLKKLLK|KLKKKKKLLLLK 

llkkkklkkllk 
             klkkkkkllllk 

 {K→→k,L→l}  

K→k,L→l



 {K→→k,L→l}  
LLKKKKLKKLLK|KLKKKKKLLLLK 

llkkkklkkllk 
             klkkkkkllllk 





A → a 
C → c
B → b 
D → d

A → a 
C → c
B → b 
D → d

 I →→ i 
II → ii X →   y 

 IA → ia 
 IB → ib 
IIA → iia 
IIB → iib 





A →→ a     B → a    C → a    D → a 

A → b     B → b    C → b    D → b 

B → c     B → c    C → c    D → c 

B → d     B → d    C → d    D → d 

K → k 

L → l 

L → k 

K → l 

K → k 



A → a 
C → c
B → b 
D → d

A → a 
C → c
B → b 
D → d

X →→   y 
(random) 

  OR … 
A → a 
B → b 
C → c 
D → d 

K → k 
L → l 
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