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Tru
k History
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Advan
ed Cargo Movement, Ltd. uses tru
ks of di�erent types. Some tru
ks are used for

vegetable delivery, other for furniture, or for bri
ks. The 
ompany has its own 
ode des
ribing

ea
h type of a tru
k. The 
ode is simply a string of exa
tly seven lower
ase letters (ea
h letter

on ea
h position has a very spe
ial meaning but that is unimportant for this task). At the

beginning of 
ompany's history, just a single tru
k type was used but later other types were

derived from it, then from the new types another types were derived, and so on.

Today, ACM is ri
h enough to pay historians to study its history. One thing historians tried

to �nd out is so 
alled derivation plan | i.e. how the tru
k types were derived. They de�ned

the distan
e of tru
k types as the number of positions with di�erent letters in tru
k type 
odes.

They also assumed that ea
h tru
k type was derived from exa
tly one other tru
k type (ex
ept

for the �rst tru
k type whi
h was not derived from any other type). The quality of a derivation

plan was then de�ned as 1=
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derivation plan su
h that t
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) is

the distan
e of the types.

Sin
e historians failed, you are to write a program to help them. Given the 
odes of tru
k types,

your program should �nd the highest possible quality of a derivation plan.

Input Spe
i�
ation

The input 
onsists of several test 
ases. Ea
h test 
ase begins with a line 
ontaining the number

of tru
k types, N , 2 � N � 2 000. Ea
h of the following N lines of input 
ontains one tru
k type


ode (a string of seven lower
ase letters). You may assume that the 
odes uniquely des
ribe the

tru
ks, i.e., no two of these N lines are the same. The input is terminated with zero at the pla
e

of number of tru
k types.

Output Spe
i�
ation

For ea
h test 
ase, your program should output the text \The highest possible quality is

1=Q.", where 1=Q is the quality of the best derivation plan.



Sample Input

4

aaaaaaa

baaaaaa

abaaaaa

aabaaaa

0

Output for Sample Input

The highest possible quality is 1/3.


