Table 1: Known infinite families of APN power functions over Fan

’ Family \ Exponent \ Conditions \ Algebraic degree \ Source ‘

Gold 2P +1 ged(i,n) =1 2 (14, 21]
Kasami 220 21 41 ged(i,n) =1 i+1 [17, 18]

Welch 2 +3 n=2t+1 3 [12]

Tt ot/2

Niho 2ti§(§t+1)/21_’§f):e;ldd n=2t+1 L ;:_2)1/2 [11]
Inverse 22t 1 n=2+1 n—1 1, 21]

Dobbertin | 2% + 237 4+ 227 4 27 — 7 n = bi i+3 [13]

Table 2: Known infinite families of quadratic APN polynomials over Fao» in univariate form

’ ID \ Functions \ Conditions \ Source ‘
Fl- | 227 +1 4 2 1527 27 n = pk,ged(k,3) = ged(s,3k) = 1,p € 5]
F2 {3,4},i = skmodp,m = p —i,n >

12, u primitive in F3,
F3 | sz?tt 4+ g2*1 4 ga@HD) g = 2™ pn = 2m, ged(i,m) = 1, ¢ € [4]
ca? a4 cag?+a Fagn,s € Fon \Fy, X271 4 cX2 401X +
1 has no solution z s.t. x4t =1
F4 | 2° + a 1Tr, (a®29) a#0 [6]
F5 | 2% +a 1Try (a®2” + a®219) 3n,a#0 [7]
F6 | 23+ a 1Tr} (aB2™® + al227) 3ln,a #0 7]
F7- | ua?™ + o222+ 4 0 = 3kged(k,3) = ged(s,3k) = 2]
FO | va? "l 42 +1g2 42" Lv,w € For,ow # 1,3k +
s),u primitive in F3,
F10| o222+ + 02270 4 | p=3m,modd, L(z) = az® +bx?" + [3]
az®" 2 4 b2 2 4 (2 4 )2 | ca satisfies the conditions of Lemma 8
of [3]
F11| 23 + a(@?+)? 4+ 232" + [ n=2m =10, (a,b,c) = (8,0,0),i=3, | [8]
C(z2i+m+2m)2k’ k =2, B primitive in Fy2
n = 2m, m odd, 3 t m, (a,b,c) =
(8,5%,1), B primitive in Fy2, i € {m —
2,m,2m — 1,(m — 2)~! mod n} if k
is even and i € {m + 2,m,(m + 2)~*
mod n} if k is odd
F12| aTr? (ba® 1) + a9Tr? (ca® +1) n = 2m, m odd, ¢ = 2™, a ¢ F,, [23]
ged(i,n) = 1, i,s,b,c satisfy the con-
ditions of Theorem 2
F13| L(2)?"F1 022" H1 ged(s,m) = 1lv € Fiu,p €] [20]
Fis, o p2" T2 £ 1 L(z) = 22777 4
pz?" + z permutes Fasm




Table 3: Known infinite families of quadratic APN polynomials over Fy2m in bivariate form

’ 1D \ Functions \ Conditions \ Source ‘
Fl14| (zy,2¥ +! + ay@+D2) i even, ged(k,m) = 1, m even, a not a | [24]
cube

F15| (zy, 227 4 a4+ | ged(i,m) = 1, @ € Fo, 22+ +az + b [22]
by?'t1) has no root in Fom

F16 (xy,gc2i+1+_9c2i+m 4 | ged(i,m) = 1, (et 4+ b2 + 9]
bry® + cy? ) 1)2""*+1 4 22""*+1 has no roots in Fom

F17| (' 4+  axy® + | ged(3i,m) =1 [15]

2141 2241 92i

y22i+1,l‘ Ty
y= )

F18| (z*** 4+ a3  + | ged(3i,m) =1, m odd [15]

[3 34 34

vt et ytayt)

F19| (23 + 2y® + > + 2y, 2° + | ged(3,m) =1 [20]
aty +y° +ay + 2%y°)

F20 | (29! + Byitla"y + | 0<k<m,q=2F r=2m2 n= [16]
Zxy") 2 (mod 4), ged(k,m) = 1, a € F},, 5,

B € Fym, B not a cube, BIt" £ gat1

F21| (297! + zy!  + | k,m >0, ged(k,m) =1, ¢ = 2F, a € [10]
ay?™l zT+ 4 ap?y + | Fom, 277! 4+ 2 + o has no roots in Fom
(+ a)izy” + oy +)

F22| (23 +zy+2y® +ay®,2° + | a € Fom, 234+ +a has no roots in Fom [10]
ry + ax?y? + azty + (1 +
a)’zy* + ay®)

Table 4: Known infinite families of quadratic APN polynomials over Fysm in trivariate form

’ 1D \ Functions \ Conditions \ Source ‘
F23 | (297 + 292 + y29, 292 + | ged(m,7) = 1, ¢ = 2%, ged(i,m) = 1| [19]
yI T py? + ylz + 29H1) and the bivariate polynomial in [19,
Conjecture 6] has no root
F24 | (27! + 2y? + y2%, 2y? + | ged(m,7) = 1, ¢ = 2%, ged(i,m) = 1 [19]
20 pdy 4 yatl 4ydz) and the bivariate polynomial in [19,
Conjecture 11] has no root
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