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	Abstract

There is an seventy year old unsolved cipher that appears in  the first edition of Alexander D'Agapeyeff’s “Codes and Ciphers”.  The elusive cipher is found only in the first edition. The cipher was deleted from later editions of the book, when D'Agapeyeff is said to have admitted to having forgotten how he had encrypted it.
There are many speculations in what method(s) are used to solve the cipher.  This paper describes the very subtle hints and fingerprints that leave clues behind. 
But most importantly, revealing piece of new information that may lead to a new paradigm of solving the cipher.
I.  IN THE BEGINNING
The cipher appears in “Codes and Ciphers” by Alexander D'Agapeyeff (Ist Edition Oxford University Press 1939, p 158), an elementary textbook on cryptology covering most classical encryption methods. 

II. WHERE AND WHAT IS THE CIPHER?
It is set as an exercise for the reader on p 158, the final page of the final chapter, which covers methods of decipherment. It simply says: "Here is a cryptogram upon which the reader is invited to test his skill". 

The D'Agapeyeff Cipher
75628 28591 62916 48164 91748 58464 74748 28483 81638 18174
74826 26475 83828 49175 74658 37575 75936 36565 81638 17585
75756 46282 92857 46382 75748 38165 81848 56485 64858 56382
72628 36281 81728 16463 75828 16483 63828 58163 63630 47481
91918 46385 84656 48565 62946 26285 91859 17491 72756 46575
71658 36264 74818 28462 82649 18193 65626 48484 91838 57491
81657 27483 83858 28364 62726 26562 83759 27263 82827 27283
82858 47582 81837 28462 82837 58164 75748 58162 92000
III. LATENT FINGERPRINTS
In every code there are hints left behind on how it might been encrypted.  Frequency analysis, matrix positioning, reoccurring patterns, are all basic methods in a first glance, educated guess on what decoding methods to start off with.  
	
	FINGERPRINT #1: OBVIOUS

Assumption: In this case we see what looks to be a basic dictionary code variant, or maybe a pairing scheme of some kind to be used with a matrix type decoder.
FINGERPRINT #2: BASIC
It is noted that each grouped 5 numbers in columns one, three, five, seven and nine are above 60000 while the alternating columns two, four six, eight, and ten are below 60000.  

Assumption: Each group and its adjacent might be subtracted to formulate a new consolidated number. Such that:
75628-28591=47037

62916-48164=14752

….etc.

FINGERPRINT #3: FREQUENCY

NOTE:  It is noted that each grouped 2 numbers have a frequency of

Pair          81 62 75 82 85 64 83 74 63 91 65 84 72 92 93 71 94 04
No.           20 17 17 17 17 16 15 14 12 12 11 11   9   3   2   1   1   1
Letter          e   t     a   o    I   n   s  h    r   d    l    c   u  m  w   f   g    y

Letters given rank by frequency table [2].

Assumption: Frequency distribution of number pairs which is a decent spread. Might be paired.
FINGERPRINT #4: LENGTH

D'Agapeyeff has two previous codes that he gives solutions to:  

“General ordered the second brigade to attack at 3.30 A.M. the third brigade one hour later the fourth keep in reserve.” [1] 
“No one here has deciphered the three latest dispatches, please discontinue these ciphers as the ones used hitherto were better.” [1]  
The first one has 94 characters while the second one carries 106 characters. (Excluding  the punctuation)

	FINGERPRINT #4: LENGTH (CONT.)

Assumption: The last code would be about or around the same number of characters.  If this were the case:
Grouping of 5 yields c. 80

Grouping of 4 yields 100 – (best match)
Grouping of 3 yields 133
Grouping of 2 yields c. 400

IV. WHERE’S MY DICTIONARY?

I have always suspected that the code is a dictionary code variant, as my first impression was “Hey, look a dictionary code!”. If it looks like a duck and quacks like a duck (then it just might be a duck!)  

I noted that the solutions correspond with the last few pages:

     Solution 1 to page 141 – “Frequency Tables”
     Solution 2 to page 150 - “Vigenere Ciphers (Poly-Alphabetic System)”
     Unsolved cipher to page 153 – “Dictionary Codes”***
Only two small sections about “Invented Alphabet” and  “Deciphering of Transpositions” are between 150-152. The “Dictionary Codes”, on page 153, are a revisit from the previous chapter on pages, 128-130.
Now my mind is telling me, where’s my dictionary?  I need a dictionary.  D'Agapeyeff makes mention of two dictionaries: The Concise Oxford Dictionary (“current edition”, 1939?) and Mansfield’s Progressive Dictionary and tables (no dates). 
I dismissed the theory using a second source for his cipher.  It would take away from the challenge. I could not see him making it that complicated. The dictionary, I decided, is right in front of me. I would use the book itself to play the dictionary role.  
After brute force attempts, Manchester guessing,  heartache and headaches, I came up empty handed.  I counted every word scored every page.  Tried to extract words/characters from this book using the numbers…to no avail.  I knew that I needed to find my dictionary before I could proceed and this book, by page number, was not it!
I laid the book down in frustration.  I did not have the dictionary that I needed to start to decipher these numbers, but that all changed on Monday May 25, 2009.
	
	V. DICTIONARY FOUND!!!! 
Here is my finding as of May 25, 2009:

New Clue:

I picked up the book and slowly opened it up with a sigh.  I looked down at my thumb…oh look, a little typo, I thought.  I little “B”  down at the bottom of the page was placed there for no reason.  I thought they chopped the next word right in middle, so I turned the page and noticed that it did not belong to the next word at all!  Nor the previous…nor the next….nor the previous…(I did this for a couple of minutes). My heart began to race…I flipped eight more pages then the same thing, a little floating “C” appeared. I  flipped eight more pages a “D” written in the same location!

It was not a typo! It was my dictionary!!!!

Here are the page numbers and corresponding alphabet pages:
PAGE      ALPHABET

9
B

17
C

25
D

33
E

41
F

49
G

57
H

65
I

73
K

81
L

89
M

97
N

105
O

113
P

121
Q

129
R

137
S

145
T

153
U
NOTES:
· “J” has been omitted (or maybe combined with I)

· VWXYZ are also omitted.
· Section A,  is assumed as pages 1-8 (although it is not denoted on the cover page)

· Note:  In the text, D'Agapeyeff states, for dictionary codes: XYZ are seldom used.

(It skips every 8 pages before advancing to the next alphabet)
Assumption: The code does not contain any JVWXYZ’s.

Although, I have not deciphered the numbers, I believe I have found the dictionary.  This is the key to finding (words or letters), in accordance to the code.


***The Unsolved cipher seems to correspond to the Dictionary Codes Section.
Afterthoughts:  
 It may not be as big of a deal to everyone as it is to me.  But just to verify my “knowing that there was a dictionary of some sort” and it was confirmed is a big “Ah Ha, I knew it!” moment for me….

Now the second leg of the journey begins.
Decryption by dictionary…
