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BOHATT RITHIBFS, i T AR LB BRI Chrestenson M-S MIFTREME X, LT
XPREN — SR R AT RR, HA XA R 0B e R T, R
M, AXRGERESEIHT T IHE, B8 T —RRIFNER, MERELEBRBWHARARS
By, {H3CHR (1) FBTE XA Chrestenson Z¥:i HAEE M —FIERI0 S, TAEHBOEN
BERFRE, BITTE 42 184 Chrestenson R EFITEIF R XTIV X £ th AL N TS 2 )
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%), BT T BATHrE XY Chrestenson LR¥EEHI A Chrestenson JEFFilh 2 HHYXF (5kk
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EX 16 3HEEE B e Fy, B
tr(B) =B+ +B" +---+ 5

K B ¥ F, LY (trace), IHHR tr(-)  Fy # F, LHBEH.

THEENEAEARLK F, L o BRI RS E X

BQ=F0 o RPWY: F={4:ACQ}, EXLPA) =4, ACFp |AIFF AP
FTETERIN. NEXFY — Fo i n MY Xi(z1, 32, -+, Ta) = 24, (21,72, , Tn) € F,
1<i<n, WRBMRER (Q,F,P) L# n 4 q HEEYER Xy, X, -, Xn. RHRIF: A7
MEMS, HEAHERGME: P{Xi=j}=1,j€F,1<i<n JLEH ¢ EEHSR
X1, Xz, -+, Xny BH tr(Xe), 1 <i <n BR (O, F, P) Loy p HREHIER, TIHERYHE
HAHFH M

P{tx(X.) =j}=%, jeF, 1<i<n.
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554 f(z) B Chrestenson ZRHEIEFITEF it

B, XM—BREARR LABREH f(), (1) AT HEY Chrestenson 244l RAEFEM N
—HEAFTS, BN f(z) WBYELE F, B, T v p KREFBEAR, o twn) BAeFEEH,
ENZEFRELE—HHZHEN. Xk (1) 745 RH BRI L Chrestenson ZHEHFIIEF Y% R
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EH 1V i f(z),z € Fr X n JC ¢ EBHEEH, Wi 1) XA (2) RE X Sp() A
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A f(z) # Chrestenson ZRHEIE.
A3 Hfy Chrestenson FEFMEIRAISCER [1] FRUEX, Bl b (2) RE X
SHBNTE XY Chrestenson ¥ EARBEARMT:

te(f(@)= 3 S(w) u™?, zeFp (6)
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BRF NS, HEERENIZRNXERESLEE K.
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Hed o* € Fy, BHR tr(e*) = L
B MEBSBEN w € Fp, f(X) Ml w- X #E LEFE XERENE (Q,F,P) £ q
BRI R, S Sp(w) M S (w) HHERRR:

Sp)=>Y iy wWP{tr(f(X)) =i, ~tr(w-X)=j},
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S (w) =D u' Y wWP{tr(f(X)) =4, —tr(w- X) = 5},
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son ZHEHFIEFFEAIXRFR 1 ATRBLER.
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L7t =1, iR o =171 € Fy, H Sy (w) = “_:,'1 Zker, Sru-1 (w)u™k, XHE f(z) By
Chrestenson {§FEFILIH f(x) &5 F, PEATCERR “FIEKE” ) Chrestenson BHEHERER,;
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HERMPESTRMEIRR; T 1 =1,p =2 RERRICR (3] 4 A Walsh FEFFSRAMRIXE,
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(3) XHMEEM B e F\F,, B (9) RATLUEY, Bf(x) WRHEETTLUE k(8f(2)),k € Fy &Y
EER Y, HERITRY, —BBOLT 6f(c) MEMEARRE kf(z),k € Fp, NIEPRERE,
3 Bf(z) BIEF LA RS R;

(4) FFESCHER (1) RR4ER, BB RE Chrestenson PP H €2 K ¥AY Chrestenson
KYEEEE o' MREMENE, MHEINNER, RE p NEYH Chrestenson FEFFHRETI L
BaE R ¥ Chrestenson 26141, LIENRSER; HBBEEE Chrestenson LHEiEHEZE
¥ Chrestenson 3R RIFEHZH.

3 ARk EFRBIHHEAR

X FAREEHR Zn LHBRRIE, BT RYPAEL A ——IEHRR, HLEN
BT EHAHHE, B REARXAERUMNGREE WX TARE LAZRER f(2),
T A PRI H R T HEI K-

ITi| = {z: 2 € Fy, tr(z) = i}| = 9",

B (6) N LMETEE—FEL f(z) ME.
FTERINFREN 2544 THEH Chrestenson LSS EFEHE—FEH f(z) ME.
211 #1,0,0% -0 B F,  F, Liy—4AE, =z e F, Wxf F, ME—HBEH
HH bo, by, -+, by, A
bo=x+1:"+x"2+-2~-2|-x”l—l, o
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by al-Dp GU-DF ... GU-Dpt

Wez= '-’,j‘, i dy FJLASRE—F BT K-
dy=bo-Aon +br - A+ -+ by - A,
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=0 weF;‘

B XHMER 7o € F, 7SI 1 A f(zo) R z, A tr(f(z0)), -, tr(a’ ! f(z)) %F
bO) bla M} bl—l: Ep;g

£ (mo) = cotr (f (z0)) + extr (af (z0)) + - - + c1-atr (!~ f (x0))

T RRAR
tr (f (z0)) = Z St (w) - utrtwzo),
weFY

BiiA
-1
F@) =6 Y Susy (w) - utwso),

=0 wEFq"
ER 4 & f(z) M g(z),z € F} #R n T q EEREH, W
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(2) f(z)=g(z),x € F} RSV EFGRMERB 0<j<1-1, UREEN w e FT, #
5} S(ai f) (W) = S(aig) (w)-

WA (1) FAEdS (6) TR, LEHH (2) AL

(2) FE4r4Er (11) ATLAIGERH;

o2, AR LMEREMERTA, flz) = 9(z),z € Fy WRBEREEMERN
0<j<l-1,tr(ad f(z)) = tr(adg(z)),z € Fy. HH

1 .
Sty (W) = = Z LT @) —tr(w-) =q_1rf Z (e 9(@))—tr(w-z)
:cGF;‘ zGF‘;‘

= S(aig) (W)

BpASL BEEHE S, 0

NEH 4 BASE L, —ARE LBERENRFEARM e RS EMRFEAR
RARS, =58 (F5) LABBEH S Walsh i (Chrestenson #) B——XTRf, HAR
W _EMEE AR, — RAEHA TR LR EAERHSH Chrestenson HE——XTRIH.

Xt ERA AR, EFE 3 Y 6,0 <4 <I-1EFLURS, MTFERITTLAL H A Chresten-
son LB Fy LB BRI RERRA:

B g =22, JAH Fy, I3 GF(2) y—Kky 8, H 2® +z+1 & GF(2) EMATAZH
X, RaRz?+z+1 =088, W 1,a 2 F, 7 GF(2) P —4E, F, HIVRRNR {0,1,0,0%}
g {0,1,0,1+ a}.

T 5 % f(z),z € FP & n T4 {EHEBEE, W f(z) 53 Chrestenson KAMEAMT
BIRE: WEEH x e FP, #BL

f(x) = (12 Z Sf (w) (_l)tr(w-a:) + Z Saf (’U.')) (_l)tr(w.x) )

weFy weFy
i BEx
f(@) + f(@)? = tx(f(2)), of(z) +a*f(2)* = tr(af(z)),

TS| 1
d=a+a2 =1, Aoy =a2, An =1,
S 3 LR (6) RETH
f(z) = o?tr (f (z)) +tr (a f (x))
=a? Z Sf (w) (_l)tr(w-a:) + Z Saf (w) (—l)tr(w'z).
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4 RE

AR LB BEHEY Chrestenson RYEMERAH T EX, BEFFE T ARELE
BERBTE RS FRET SN X R SN RS EERHE XA Z MNRANRXS]. €2
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3 BRI T AR B8RS Chrestenson ZYEEMRE H FHXR, EHTFXHEEX
gl Fﬁiﬁiﬁgﬁlﬁﬁ% Chrestenson Z¥EEAIERIF UM ERIERY, BHMEMEHERYT
AR LB E R Chrestenson fEFEIASL, EXEAEFEAITR. BTHRE LERE
B BT R AT L@t 3 Chrestenson i FRAZIE, SBERIGHERNTHEEE
9, MIEAICF Chrestenson L HEiEATE X B RFIHE—5% B YR IR A LI AE.
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Relations between Logical Functions and Their Chrestenson Spectrum
over Finite Fields

TENG Ji-hong, HUANG Xiao-ying, LI Shi-qu, ZENG Ben-sheng
(Department of Information Research, Information Engineering University, Zhengzhou 450002, China )

Abstract: We firstly redefine the Chrestenson linear spectrum of logical functions over Finite Fields,
which was ever offered in [1]. The linear spectrum proposed in this paper, as well as Chrestenson cyclic
spectrum, is a mapping from Finite Fields into Complex Fields, so it is reasonable to study the relation
between Chrestenson linear spectrum and Chrestenson cyclic spectrum. Finally, we show that any logical
functions over finite fields can be deduced by a group of Chrestenson linear spectrum.

Key words: Chrestenson linear spectrum; Chrestenson cyclic spectrum; trace function; Vandermonde
matrix.



