problem.29  \WWonka Factory Password + 22 points

The Oompa Loompas at Willy Wonka's factory have accidentally locked themselves

out. Unfortunately, they've forgotten the password to the keypad used to unlock the I sul’l’nsi vn“ THI"K
door! Luckily, they have a password hint that they set up so they can figure out their
password but since they take their security very seriously, it takes quite a bit of effort
to figure out the password from the hint. Today is the day the children are coming for
their tour so they don't have the time to go through the regular process of figuring out
the password from the hint. This is where you come in. They've provided you with an
explanation of how to get the password from some input data and are asking for you
to figure out the password for them in a faster way.

Using their magical powers, the Oompa Loompas set up an infinitely long dance
room. When you walk in, you see markings on the floor in a line that extends
infinitely in both directions. Each spot is numbered. Directly in front of you is a spot
marked 0. To the left, the spots are marked -1, -2, -3, and so on. To the right, they
are marked 1, 2, 3, and so on.

The first line in your input contains a starting position telling you whether the
Oompa Loompa there is standing (#) or sitting (.), starting at spot 0 and continuing
towards the right. For example: "..#..#...." means at time 0 the Oompa Loompas in
spots 2 and 5 are standing and the rest are sitting. The rest of your input gives you
5-character patterns (like ".##.#") you will use to pattern match. Take the initial
state, then parse through the line looking for the patterns. When you find a match,
it tells you the middle Oompa Loompa will be standing in the next round.

Input

The first line is "initial state: ", followed by the description of the line at time 0. The first character is the state of index 0 and the remaining
characters count up. The second line holds the password at time 11. The third line holds the password at time 1000. Use these values to verify
your program is running correctly. The remaining lines show the patterns that result in standing on the next round. The last line of input is a 0. Any
patterns not listed result in sitting on the next round.

initial state: #..#.#..##...... #HHE.
136
19374

Instructions on how to process the data

Pad the current state with periods until you have ....# at the beginning of the line and #.... at the end
of the line. Keep track of the index number for the first # as it moves around.

#OBHLHHEL L #HH . A
becomes
CGHLHGED L L. L.

Go through each pattern and search for it in the line (patterns may not exist in the line; they may also
be found multiple times; they can also overlap each other). For each matched pattern, take the middle
position of the pattern and store a # in that index for the next state. Below, underscores " " denote
indexes that have not been determined yet.

L oW HLHEHEDHEL L ##H#. . HHE. L.
new result object: # #
L oW HLHEGHEDHEL L ##HH#. . HHEL L
new result object: # # #

.#... : not found

L o HRLHHL L #HEL L HHE. L
new result object: # # # #

and so on...
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Once you've done all the patterns, you will get the line below. For the rest of the indexes, add a
sitting Oompa Loompa.

becomes:
CHL L HL L #.H#. L HLHL L

Replace your state with this result. This is the new state for time=1.

Do this exactly 50 billion times. When you reach the final state (t=50 billion), take the value of each
standing (#) index, and add them up. This will be your final password.

Note: At some point during the iterations, you will find that the pattern repeats but is shifted from a
previous state. Once you find this, you can predict mathematically what the final state will be. Going
through the process above 50 billion times without using this shortcut will take a very long time. Your
program will be marked as a PASS if it takes less than 1 minute.

The states of the solution (for reference)
This shows the state after 20 rounds. The numbers at the top are the indexes.

1 2 3

0 0 0 0
O: .. H#HH L HHEL B
1o oo # G HLEL L #OHEHEHE
PASEIR < O R R S
3 L GHEHLHDHEH L HH
4 L HHELHLHEHELHEHHE L
5: ..., HoOHEL L HEHELHEDHELHL LG

[time passes...]
11: .. #. . #E HHL L HH L H
[time passes...]
19: | H. HHELHR. LR R R
20 L LH#L L HHEL L HHEEHEE. . HHHEEEEE. . # L3 B

Output

If we were only going 20 rounds, adding up all of the standing indexes (#) in the 20th round above, the solution would be 325. For your solution,
print on separate lines: the password at time=12, time=1001, and at time=50 billion.

218
19394
999999999374
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