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Well Known Definitions

Vi =GF(2)™* — row-vectors, V*, — column-vectors, m, k € N

(*)

x|€40,1,...,k} — count of nonzero m-vectorsinz €V ' weight

M € GL(mk, 2) — linear transform, invertible (mk x mk)-matrix

By (M)= min ([M-L"]+[L"]) — linear branch number
L€V \{0}

Bp(M)= min ([D'H[D"M]) — differential branch number
D'eV,;\ {0}
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Lin. (L',L") and diff. (D",D") relations, truncated representatlon
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4. It seems nothing was published.



Notation




Notation

[ Lit1
L"'=1:]¢€ V>, L' = : c Vi L€ Vi,
i Loy,

D' = (dl,...,dk) c Vo D" = (dk+1,...,d2k) c Vo d]‘ cV,

O,, — zero matrix, m x m
E,, — identity matrix, m X m

1 e | 2k

T%::(Oma-”7Om7EmaOm7”'aOm)



Notation

[ L1
L/ = : e V*k L = : - Vv;;k lj - V;L
i Loy,

D' = (dl,...,dk> c Vo D" = (dk+1,...,d2k) c Vo d]' cV,

O, — zero matrix, m X m /M, Emk\
E,, — identity matrix, m X m y 1,
ij]é ----- je T 1,
G BL A BB
Crz':: my - - maEma my« -y ~m :
O, - > \ T )

Where {il,iz c .. ,igk_t} — {17 27 SR 72k} \ {j17j27 R 7jt}
!



Main Observation

Theorem. Nontrivial linear relation (L', L") has no more
than t € N, 2 <t < k+1, nonzero m-vectors [, € V> \ {0},
with indices j € {j1,50,..., i}, 1< i <jJo<...<j; <2k,

M
iff rank W7, . < 2mk.

B (M)=Bp(M")

Similarly for differential relations using M ' instead of M



Algorithm & Complexity

Input: M € GL(mk,2), m,k € N

Output: B,(M)

. forall t=23,...,k

. forall jgi,....: 1 < 1< .. < <2k, 1 <k+1,5:>k
3 if rank W%jg i, <2mk than

" return ¢t
. return k£ + 1

Similarly for differential branch number using M ' instead of M
Tnax < (3mk)? - 22% of 2mk-bitwise XORs (extremely rough)
m =8, k=16, i.e. (128 x 128)-matrix: < 2%? (feasible on PC)
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Thank you for your attention!
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