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Task
We want to create the most secure lock with cipher we possibly can. But

its users are lazy and they use common English words as the opening

code. How should we choose the number of barrels, the number of letters

per barrel and the letters to write on each barrel in order to maximize the

number of combinations and thus render a thief’s task much more

difficult?

Supposing the cipher can be made up of any given combination of the

letters of the English alphabet (26 in total), then the number of

possibilities is as follows:

Where m is the number of barrels

and n the number of letters per

barrel.

Given the further constraint -all passwords must be common English

words- and assuming the thief is aware of this particular rule, the end

result depends on the database we choose for our search.

For this, we devised a computer program counting the number of words

of any introduced type (when given in the form of **a** for a word of 5

letters with the third letter ‘a’) and displaying the words themselves:

To find the proper number of barrels, letters per barrel and letters to write

on these barrels, we first needed to find for what number of letters the

English language has most words.

To further conduct our research, we needed a common database of

reference. For this, we used a program suggested by the French

researcher, which uses 92518 words and working on the same principle

(found here: http://www.informathiques.fr/resources/exploredico.html)

Further Research
Because a lock with 26 letters per barrel would prove to be somewhat

impractical if not impossible to manufacture, we have decided to

particularize the problem to a more efficient type of lock, based on the

demands of the customer.

Take for example the situation of a lock with 4 barrels and 2 letters per

barrel. Which letters should we choose to write on it to prevent the thief

from easily breaking in?

Using the same program as previously:

Using this, we found the most number of words to correspond to 8 letters.

Theoretically speaking, this means that the most efficient lock is one with

8 barrels and 26 letters per barrel (all of the letters of the English alphabet

on every barrel).

For the specified criteria, we have ‘b’ and ‘s’ on the first barrel, ‘a’ and ‘o’

on the second, ‘l’ and ‘n’ on the third and ‘e’ and ‘d’ on the last.

Presently, we are working on a program to conduct the process of

choosing the proper letters for certain introduced parameters.
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