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information on the decryption of double-key encryption using unordered 
alphabets:  

82. Slice cipher. ALBERTI's cryptograph . 
83.  Instruments for ciphering with normally parallel alphabets 
84. Encryption Instruments Using Non-Normally Parallel Alphabets  
85. Ease of Use. Inverse Tables. Delastelle's Reversible Table  
86. Inverse Rulers Established Using Overlapping Alphabets .  
87. Truly Non-Parallel Alphabets . 
88. Use of Independent Alphabets . 
89.  Generalities on Decrypting Double-Key Substitutions Using Secret, 

Disordered Alphabets . 
 

 

Chapter X — Decipherment of Double-Key Substitutions by Disordered 
Secret Alphabets 

89. Case of normally parallel alphabets. General principle of study  
90. Example of cryptanalysis in the case of an ordinary periodic key  
91. Determination of the length of the periodic key. Frequencies  
92. Use of a probable word  
93. Use of normal parallelism and of the principal keyword  
94. End of cryptanalysis by searching for the keyword of the secret alphabet of the 

coulisse  
95. Use of numerical study sequences  
96. Case of other variants of application of the key. Dials with one secret alphabet. 

Autokeys  
97. Case of non-normally parallel alphabets. Use of vertical parallelism  
98. Example of the use of horizontal parallelism in a particular case  

1. Determination of the length of the principal key 
2. Fictitious study slide-rule 
3. Use of a probable word 

99. Reconstruction of an enciphering instrument thanks to non-normal parallelism  
100. Concrete example of such a reconstruction  
101. Case of a known enciphering instrument  
102. Case of independent alphabets  

Chapter XI — Cryptographs and Cipher Machines 

103. Various apparatus. Wheatstone cryptograph  
104. Bazeries cryptograph  
105. Ducros cryptograph  
106. Cryptographs with movable vertical bars  
107. Portable cryptograph and Hagelin cipher machines  
108. German Enigma machine. Theoretical model described by Givierge  
109. Actual implementation of the Enigma  



110. Tomographic machines. Two-channel Hagelin model  
111. Five-impulse cipher teleprinters  
112. Construction of the first type  
113. Siemens cipher teleprinter  
114. Other cipher machines  
115. Conclusions on pure substitutions and on cipher machines 

PART THREE 

Combined Methods — Code Methods 

Auxiliary Means of Encipherment 

Preliminary note to the third part 
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8. Formula of the generalized alternative  
9. Formula of the simple alternative (called the general formula)  
10. Maximum probability. Law of large numbers. Bernoulli’s theorem. Gauss–Laplace law  
11. Conditions of application  
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C. Simple examples of application of probability calculations in 
cryptography 

1. Usefulness of such calculations. Their value and their precision  
2. Unit probabilities in cryptography  
3. Case of encipherment units  
4. Case of code groups  
5. Problem of repetitions  
6. Newton’s formula  
7. First practical application: case where the law of large numbers is applicable  
8. Second practical problem: probability of a given number of e's in a plaintext  
9. Third practical problem: probability that e is the most frequent letter  
10. Probability of the frequencies of a transposition  
11. Probability of the frequencies of a simple substitution  
12. Case of double-key substitutions  
13. Special problem: study of the value of a criterion  
14. Case of codes. Conclusions  

Appendix No. 2. — A Mathematical Theory of Ciphering Systems 
(Shannon) 

1. References and limits of the present study  
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Appendix No. 3. — Statistical characteristics of the Russian language 

Appendix No. 4. — Statistical characteristics of the German language 

Appendix No. 5. — Statistical characteristics of the English language 

Appendix No. 6. — Statistical characteristics of the Spanish language 



Appendix No. 7. — Statistical characteristics of the Italian language 

Table of bigram frequencies in French: outside the text, at the end. 

Table of bigram frequencies in Russian: outside the text, at the end. 

 

 


