
Problem H

Typing monkey

You have gotten hold of a monkey which
is able to use a typewriter, and it is even
capable of typing letters from a specific
probability distribution.

You believe that this monkey will even-
tually be able to type Shakespeare’s com-
plete works. Your friend Eirik, however,
believes that the monkey is more capable
of producing another novel in the Harry
Potter saga.

To settle this uncertainty, you must
write a program which calculates the prob-
ability of producing a certain piece of literature before another piece, here represented by
single words. A word is produced if is occurs as a substring somewhere in the stream of
letters typed by the monkey. The monkey is only able to type lowercase letters from the
English alphabet.

Input specifications

The first line of input contains a single number T , the number of test cases that follow.
Each test case consists of two lines. The first line contains 26 floating point values
pa, pb, . . . , pz, the probabilities of the monkey typing each letter, each separated by one
space. The second line contains two strings P and Q, each separated by one space. Both
strings consist of lower case letters from the English alphabet. The two strings will never
be equal, and the probability of the monkey being able to produce the strings is always
greater than zero. There are no test cases where the monkey can produce both strings at
the same time.

Output specifications

For each test case, output the probability of the monkey producing the word P before the
word Q.
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Notes and Constraints

• 0 < T ≤ 100
• 0 ≤ pα ≤ 1
•

∑
pα = 1

• 0 < |P |, |Q| ≤ 16
• An absolute or relative error of up to 10−7 compared to the correct answer will be

accepted.
• The monkey’s keypresses are independent events.

Sample input

1

0.1 0 0 0 0.1 0 0 0.1 0 0 0 0.1 0.1 0 0.1 0.1 0 0.1 0 0.2 0 0 0 0 0 0

hamlet potter

Output for sample input

0.33333333333333
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