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Exercise 1.1
Consider the following cipher technique:
Given an English word as a key we write the message row by row in a table under
the key. The number of columns is given by the number of letters in the key. Empty
spaces in the last row are possible. Now we rearrange the columns according to the
alphabetical order of the letters in the key (Double letters are sorted by their occurrence).
We read the ciphertext from the table column by column.

K E Y
P L A
I N T
E X T

Message: PLAINTEXT

→

E K Y
L P A
N I T
X E T

Ciphertext: LNXPIEATT

(a) Specify the corresponding simplistic encryption scheme (M, C, enc, dec) and K.
You can use numbers instead of letters.

(b) Do you have any approach to break this cipher?

Exercise 1.2
(a) Show lim

|m|→∞
I(m) = I for all English messages m

(
i.e. pi =

bm
i

|m|

)
.

(b) Why are we looking for the values of k where χ2
k(c) is small?

(c) What does it mean, if the index of coincidence of a language is (close to) 1?

Exercise 1.3
Given a simplistic encryption scheme (M, C, enc, dec) for key space K. We know that
deck(enck(m)) = m for all m ∈ M. Must enck(deck(c)) = c for all c ∈ C also apply?
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