
Chapter 11 Dial C for Cipher

r 1 2 3 4 5 6
Adv(C, C!) 1 1 2−4.0 2−23.4 2−45.8 2−71.0

r 7 8 9 10 11 12
Adv(C, C!) 2−126.3 2−141.3 2−163.1 2−185.5 2−210.8 2−238.9

Table 11.1: Exact values of the advantage of the best 2-limited (non-)adaptive distin-
guisher for several number of rounds r.

Theorem 10.1 allows to conclude.

Results of our practical computations are reported in Table 11.1. These exper-
iments where programmed in C using the GNU Multiple Precision arithmetic library
(GMP) [54] and the MPFR library [114] for multiprecision floating-point computations.
All the intermediate computations where done using rational numbers instead of floating
point numbers to keep maximum precision.

Security Result 11.1 Seven rounds of C are enough to obtain provable security against
2-limited (non-)adaptive adversaries.

11.3 Consequences for Iterated Attacks of Order 1, Linear
and Differential Cryptanalysis

According to Corollary 10.1 and to the results obtained in Table 11.1, 7 rounds
of C are enough to ensure provable security against any iterated attack of order 1, pro-
vided that the number of queries q is negligible compared to 264. In the particular case
of linear cryptanalysis, the discussion following (10.1) allows to deduce from Table 11.1
that 7 rounds are enough resist linear cryptanalysis (whatever the number of queries
granted to the adversary). Equation (10.2) leads to the same conclusion for differen-
tial cryptanalysis. In the following section we will derive exact results concerning both
linear and differential cryptanalysis instead of upper-bounds.

Security Result 11.2 Seven rounds of C are enough to obtain provable security against
iterated attacks of order 1.
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