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F(x) = Li(x*) + L2(x°)

L1, Ly linear functions over [Fon
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|

o x3 4 a 1T, (a3x%) is APN for any a # 0, (X34 Tra(x%))  meee oo
o x3+ a1 Tr(a%x'8 + a12x3%) is APN for any a # 0 and 3|n;

o x3 + a1Tr(a3x% + a®x8) is APN for any a # 0 and 3|n.

(Budaghyan, Carlet and Leander, 2009)

|
n=8, x>+ Tr,(x3) is APN
(CCZ-ineq. to power functions and to x3 + Tr,(x°))
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(Edel and Pott, 2008)
List of APN functions for n=6,7,8.
For n = 8 listed 23 APN functions:
» 17 are of the form Li(x3) + Lp(x®) [1-13,15-17,19]:
> 10 are affine equivalent to x> + L(x%) [1,3,5-9,11-13],
» 5 are affine equivalent to x° + L(x3) [2,4-6,19].
» 2 are of the form Li(x3) + Lao(x®) + L3(x°) [21,22].
» 3 are of the form Ly(x3) + Lo(x®) + L3(x?) + La(x'")
[14,18,20].
» Last function x°7 [23] is of algebraic degree 4.
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For n multiple of 6, if L1(x3) + La(x°) is APN then for any ;
2,8 # 0 with Trs(8) = 0 L1(a°5) # 0 e

Proposition

If L1(x3) + La(x®) is APN, then the linear function
L3(x) = L1(x? + x) + La(x® + x) is a 2-to-1 map satisfying
L3(x) =0 ifand only if x = 0,1
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or equivalently
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Lemma (4)

L1(x3) + La(x®) is APN if and only if for any a # 0 there
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Tra(AL1(ax® + a°x) + ALp(ax® 4+ 28x)) =0
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If for any a,y # 0 Try(y) = 0 the equation
L1(a%y) + La(a%y3t) = 0 is satisfied only for t with
Tra(t) = 1, then L1(x3) + La(x°) is APN
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Using Lemma (5) (computational results done with
MAGMA)
= x% + Try(x3) is APN only for n = 4,5,8 (checked until
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= list of APN of the form x° + L(x3) (representatives for
CCZ-equivalence relation) for n =4,...,10



On x? + L(x3)

CCZ-equivalent classes, with o € [F5, primitive element

n H i ‘ Representative for L(x)
4 1 0
512 0, Tra(x)
6 || 2 a*x + ax?, oBx+x*
7|1 0
8 || 8 0, Tra(x), x%+x10,

x84+ X128 x4+ a8x® 4 x10,

af0x 4 20052 | (242,84 | (190, 8 4 16
0228564 4 (107,32 4 (80,8 | (137,24 180,
0255128 | 1944 | 146,2

910 -
10 || 2 0, al0lx 4 192252 4 ox*
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Proposition
If n is even then for any a # 0 not a cube
L(x) = ax* + a 1x% + a°x

Onx® + L(x*)

generates an APN function x° + L(x3) linear equivalent to

x3.
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Comparison with Edel-Pott list (n =6 and n=38) : Functions of 2
[n = 6]
1. L(x) = a®x + ax?,
X2+ L(x3) 7 no. 2 (x3 + a1 Tr(a3x9)),
2. L(x) = a®3x + x4,
x4 L(x3) Tno. 1 (x3).

Irene Villa

Onx® + L(x*)



[n =8

1. L(x)=0, no. 2 (x9), &

2. L(x) = Tra(x), no. 4 (x° + Tra(x3)), On\SOme

3. L(x) = x% + x1°, Quadratic APN
X0 4 L(x3) Z no. 3 (3 + Tra(x)), & A

4. L(x) = x8 4 x128 Irene Villa
x4+ L(x3) ¥ no. 1 (x3),

5. L(x) = x* + a®x8 + x10,
x4+ L(x®) ¥ no. 6,

6. L(x) = a%x + a200x2 | 02424 | 19048 | 16 o

cCcz

x?+ L(x3) X no. 9,

7. L(x) = a?28x5% 1 Q107532 | 48058 4 (13752 4 (189,
x% 4 L(x3) ¥ no. 5,

8. L(x) = a?5x128 1 q1%x% 1 14652,
x4+ L(x3) < no. 19.
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