The Second Case of the Dad’s Missing Twenty Dollar Bills
--A short mystery puzzle by the Oehler twins--

After finishing her fourth week of classes on Cryptography, Katherine returned home exhausted after a long day of classes.  Her day brightened immediately when Benjamin met her at the door.  


“I’m glad you finally made it home.  I’ve been waiting all day to give you this so you can find another one of dad’s $20 bills.”  He grinned as he handed her a piece of paper with a random assortment of periwinkle letters arranged into what seemed like sentences:
URIHG  LU  ZOO, OLXZGV  Z  OZITV ILFMW  KZGXS  LU  TIZHH.  RU  BLF  DVIV  Z  URIVURTSGVI,  BLF  DLFOW  KILYZYOB  ZXXRWVMGZOOB  URMW  NB  YFIRVW GVMG  HGZPV  RM  GSV  XZHV LU ZM  VNVITVMXB.

“I coded it myself.”  Benjamin beamed.  “It’s a substitution cipher, but not as straightforward as my last puzzle.  I did use a particular method, but if you want a hint, the key that I used to encode the message is the same key that’s needed to decode it.”

“Very cool, I can’t wait to work on it.”  Katherine replied excitedly.  “We just learned about frequency analysis in our class.  It was devised to help break codes in the 9th century by Al-Kindi, the first of the great Muslim Peripatetic philosophers.  His analysis techniques helped make traditional codes much more easily breakable, which in turn led to more complicated ciphers.  Frequency analysis is the study of how often certain letters or symbols appear in ciphers.  Given a message of reasonable length, the frequency of the letters used in the cipher should correspond to the frequency that the letters occur naturally.  I see lots of Vs and Zs in your code, so I could guess that one of those letters stands for the letter ‘E’.

“Wow, you’re good!”  Benjamin was shocked. “Using frequency analysis, I bet you can break my code in no time.”


“I hope so.” She replied. “I wasn’t able to break your message fast enough last time and some other students were able to claim dad’s $20.  But I know a couple of things that they don’t this time.  I know the order of the most common letters in English: 
 e t a o i n s r h l d c u m f p g w y b v k x j q z.
And I learned in class that more than half of all words in English end in either e, t, d or s.”

“But I’ve got a puzzle for you too, Benjamin.  We recently learned about the early Spartans’ use of the scytale and the creation of the cipher grille during medieval times.  The grille is a technique for encrypting messages by writing your message in a particular location in a large matrix of letters.  If you have the key grille, the original message is quickly revealed.  For example, here’s a message that I wrote to you in a 5x5 matrix.  Look what happens when you are given the key grille to cover up the unnecessary parts of the matrix.”
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“Like before, I wrapped one of dad’s $20 bills around a tent stake and stuck in the ground somewhere on campus.  I’ve hidden a description of the location in this much larger matrix of letters.”
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“And here are three hints to get you started.  The grille for this puzzle is 3x3.  The format of the grille is not in prime condition.  And you will need to apply the shape of the grille to the matrix only 6 times, not nine.  That’s the tricky part.”

“Thanks, Katherine!”  Benjamin said. “Hope I can find the money before those other pesky kids.”

	Again, both $20 bills are real and located in plain sight on campus.  No digging is necessary – you should be able to see the top of the tent stake on which they are wrapped if you are looking in the right place.  For past puzzles, their solutions and the current status on whether certain bills have been found and claimed, go to dad’s website. http://spartans.sstx.org/~koehler/ 


