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Abstract

Bent functions are a class of Boolean functions with even number of variables that have the highest
degree of nonlinearity. A well-known result is that the sufficient and necessary condition for fto be
a Bent function with n = 2k variables is that fis a concatenation of two semi Bent functions with 2k
- 1variables whose spectral support are disjoint. A method is proposed: by concatenating 2+-1 affine
functions with different labels along a given subspace, we can construct a semi Bent function with
2k - 1 variables, and Bent functions with 2k variables can be obtained accordingly. We prove that:
when k = 1, 2, all the Bent functions with 2 or 4 variables can be obtained in this way.
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Table 1. The concatenation of affine functions along with subspace

= 1. (SR BOE T =B REX
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1B 5 T B2 AR 3R 0 (U B v - W e /N 3V AR R ) 1 R i e HE 51 4
F* B ={0+B,7,+B,y, + By,  +B|.
Mt B SLRIRIE (5, 8, By | o ISHERTIRIO —HRETRIE [y 07y oy o DS BB B
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DOI: 10.12677/pm.2026.1610206 6 FHIBH 2


https://doi.org/10.12677/pm.2026.1610206

EER

PR EG T2, G002 S 513 5046 /R B 5

WEHIT k=2 W7k, W FERE 6

6. [E m AT 3 MRS, (I 4 AGRRIRS 0 m—2 TR RS, W F 0 m—2 4
TR, AERERF).

(1) AU 4 M SRR R R, SR S R A R, AR 15 AT, (S
o) T2 ) (1 DU B SR E R 6 44 2 01

(2) WK 4 AMFRE R R A R, R R 4 A R B, T F() R AT
2 AT i 4 D75 L

BURTEIT s T O SO T B R, AT MG B R B R R
SEH m By 0-1 ATAERE A, FRH A (Ax)= £(x) 5. HUROIIR, M 4 BUBHTEL m B 0-1 ATiliHEkE
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Table 2. All the semi bent functions with one variable

2. TE 1 T Bent RYER

] - Bent BRI £§ M) Bent B %L
1 00 01, 10
2 01 00, 11
3 10 00, 11
4 11 01, 10

RAEEHE 1, AIA3E] N, =84 2 JG Bent AL, X H/E4¥ 2 J6 Bent BREL, FI28 HAER AT
0001 0010 0100 0111 1000 1011 1101 1110.

Bla. Hk=20F, THHEBAR 3 6 Bent BRELS FT A (1 4 JC Bent B4

BT 2 JC Bent BEGEE N, =81, HIEHEE 3 f1, H—35 3 J6°F Bent B MR

2(2 -1)N, =112.

FHHEH 4, THIEH112x8=896 1 4 JG Bent B%. FHIUEH, XEERZFTE R 4 JC Bent EEL.
A — N5 BEGIE W AT 2 15 SCRR[9])
S E. € B2 F I r R 7250, 4 Vi B IIES AR, B
V={xeF |M{ERM yeF #HH x-y=0].
SHERH n AR S iCb= 3 (-1)"", WG

xeV
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AeB
Hrhbe {0,i2,i4,i6,...’i2n—r} ]

ER] R 45 2R -

SEHR 7. AP 28 3 6 Bent B3
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EF R A I 2 AR et e 7 (R ARy ) B R), RT3 BRI 0-1 FERE 4, 4 g(x)= f(4x),
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B
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AT I3 5 o B 1) B 1S A OB A D7 A A BOeF Bent BRE, TGS H— St B30T
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