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PyHKUMN k-3HAYHOIR NOrUKK

Mycte Ex = {0,1,...,k — 1}, roe k > 2.

®PyHkums f(x1,...,Xp), n = 1, Ha3biBaeTcsa pyHKUMeNR
k-3Ha4HOW nornkn, nan k-3HadHoi yHkumeid, ecnn

f:E,?—)Ek.

MuoxecTBo BCex pyHKUM k-3HayHOl Noruku obosHauum Py.



PyHKUMN k-3HAYHOIR NOrUKK

HekoTopble dyHKUMN k-3HayHOl NOTUKM:
n=1:

1) koucTauTol 0, 1, ..., k—1;

2) x — TOXAECTBEHHO paBHas x;

3) xapaktepuctuyeckue dyHkuun Ji(x), ji(x), rae i € Ex:

k—1 x=1i, . 1, x=1,
JI(X):{O X7£I JI(X):{O X;él



PyHKUMN k-3HAYHOIR NOrUKK

n=2:
1) x+y, x —y, X+ y — CINOXEHWUE, BbIYUTAHNE U YMHOXKEHNE MO
moayno k;
. X, XYy
2) min(x,y) = ’ =77 — MUHUMYM U3 X 1 y;
) ( ) { Y, X>VY,
X, X2V
3) max(x,y) = T T — MakCUMYM U3 X 1 Y.
) max(x, y) { v x<y y y



1-a dbopma

Teopema (o 1-ii dpopme). lyctb k > 2. [lpn n > 1 kaxgas
pyHkyus f(x1,...,xn) € Px MOXeT bbITb NpejcTaBieHa B Buge:

f(x1,...,%n) = max min (Jy, (x1), ..., o, (xn), F(0)).

o€E}]

HokasaTenbcTBo. PaccMoTpum nponssonbHeili Habop o € E[] n
NOACTABMM €ro B JIEBYIO U MPaBYO 4acTy PaBeHCTBA U3
YTBEPXKAEHUS TEOPEMbI:

f(a) = max min (Jy, (1), - .., Jo, (c0n), F(0)) .

o€E]



1-a dbopma

dokasatenbctBo. Habop o npoberaet Bce 3HaveHus us
MHOXecTBa £/, a Habop o — Kakoii-To Habop n3 E/.

1. Ecnu 0 # «, To HaiigeTcs Takoe i, 1 < i < n, 4T0 0; # q;.
3HaunT, Jy,(cj) = 0, oTkysa B 3TOM cryyae:

min(Jyy (1) - -5 oy 1 (@iz1),0, Jo, oy (ig1)s - - - o, (an), f(0)) = 0.

2.Ecom o = «, To gnsi Bcex i, i = 1,...,n, BepHO 0 = ¢, a
3HauuT, Jy, (o) = k — 1. TosTomy B 3TOM CiyHae:

min(k —1,...,k —1,f(a)) = f(a).
CnepoBaTensHo,

f(a) = max(0,...,0,f(a),0,...,0) = ().



Mpumep. Paccmotpum dyrkumio f(x) = X € Ps:

O N |

N R O X

MpepcraBum ee B 1-ii dpopme:

f(x) max (min(Jo(x), £(0)), min(J1(x), (1)), min(Jh(x), f(2))) =
max (min(Jo(x), 1), min(J1(x), 2), min(J2(x),0)) =
max(min(Jo(x), 1), J1(x)).



Teopema (o 2-ii popme) [lyctb k > 2. [lpu n > 1 kaxgas
pyHkuus f(x1,...,xn) € Px MOXeT bbITb NpejcTaBieHa B Buge:
FXL s Xn) = D Jon(31) - - -y (xa) - £(0).
o€k}

[oka3aTenbLCTBO NOBTOPSIET AOKA3ATENBCTBO NMPEAbIAYLLErO
yTBEPXAEHUS.



Mpumep. Paccmotpum dyrkuuio f(x) = Ja(x + x2) € Py:

2 2

X

X

X

o ot
o w w o=

W N = O X

= O = O

Mpencraesum ee Bo 2-i dhopme:

f(x) Jo(x) - £(0) +ji(x) - F(1) + ja(x) - £(2) + ja(x) - F(3) =
= Jo(x)-0+j1(x) 34 j2(x) - 3+ j3(x) - 0 = 3j1(x) + 3j2(x).



Mpumep. Paccmotpum dynkuumio f(x, y) = min(x2,y) € P3
(f(x, y) ykasaHO Ha nepece4eHUn CTPoKM X u cTonbua y):

x\y|[0]1]2
0 |0]|0]0O
1 j0of1]|1
2 |0|1)1

1-a dopma ans f:

f(x,y) = max(min(Ji(x), Ji(y),1), min(h(x), La(y), 1),
min(J2(X)7J1(y)71)7min(J2(X)7J2(y)ﬂ1))

2-5 cpopma pgas f:

fx,y) = A)aly) +a(x)iy) +i2(x)aly) +j2(x)p(y)-



[MonuHom no moaynto k

BbipakeHue Buga

S1 LS

W X
roe si,...,Sk = 1, unm koHcTaHTy 1 Ha3oBeM MOHOMOM (vmm
O HO4/IEHOM).

BoipaxeHue Brnga
C1K1 + ...+ C/K/7

roe Ki,..., K — MoHOMBI, C1,..., ¢ € Ex — koadbdbuunenTsl,
Ha30BEM NOMMHOMOM (MM MHOFO4JIEHOM) MO MoZyto K.



[NonnHombl no moaynto k

Teopema (0 npeacTtaBneHun k-3HauHbix PyHKUMIA
nonvHomamu no moaynto k) llycte k > 2. Kaxgas ¢pyHkyms
f(X1,...,Xn) € Px MOXeT bbITb NpegcTaBaeHa NOJNHOMOM 1O
moaymto k Torga u Tonbko Torga, Korga k — npoctoe yucio.



[NonnHombl no moaynto k

Hoka3saTtenbcto. 1. CHayana paccmoTpum ciydaii, korga k —
npoctoe uucno. MNyctb f(x,...,x,) € Pk.

3anuwem ee Bo 2-i hopme:
FXL %) = D Jon(31) - -y (xa) - £(0).
o€E]
3ametum, uTo ji(x) = jo(x — i) npu i € Eg, nostomy:

Fxt, X)) = D Jo(xa = 01) ..+ jo(xa — 0n) - F(0).

o€E]



[NonnHombl no moaynto k

OokasatenbctBo. Ecan k — npocToe 4ucno, To no manoii
Teopeme Mepma BepHo a1 = 1(mod k) npu 1 < a < k — 1.

Xk—l

Moatomy jo(x) =1 — , @ 3HauNT,

F=> (1-(a—0) Do (1=(xn—0n) 1) f(0).

o€E]

3aTeM nepeMHOXXaemM CKODKU Mo CBOWCTBAM ANCTPUOYTUBHOCTHM,
KOMMYTaTUBHOCTU 1 aCCOLMATUBHOCTH, Aajiee NMPUBOAUM MOAOOHbIE
cnaraemsie. [onyyum nosmHom no mogynto k ans dpyHkumm f.

3HaunT, CyLIeCTBOBaHNE NOJMHOMA MO MOAYO Kk ANA KaXKAoi
k-3Ha4HOI pyHKUMM NpM NPOCTbIX Kk [OKa3aHo.



[NonnHombl no moaynto k

OokazatenbctBo. 2. Tenepb paccmoTpuMm cnydali, korga k —
cocTaBHoe Yucno. 3HaunT, k = ki - ko, rae 1 < ki < ko < k.

[okarkem oT obpaTHOro, 4To B 3TOM Cciaydae yHkuus jo(x) € Py
He 3a[aeTCs HMKAaKMM MOJNHOMOM MO MOAyo K.



[NonnHombl no moaynto k

HokaszatenbcTso. [pegnonoxnm, 4to dyHkuus jo(x) 3apaercs
MOJIMHOMOM MO MOZYNO K:

Jo(x) = csx® + Ceo1X* T+ ax+ o,
roe Cs,Cs—1,---,C1, Co € Ex — koadppununmentsl, cs # 0.
Torpa jo(0) =co=1nm
Jo(k1) = cski® + cs_1ki* P+ ...+ ak +1=0.
MNoaTomy
ki (cski™ 4 cs1ki™2+ ...+ 1) = k—1(mod k).

ncno ki — pgenntens 4ucna k, nosTomy Asisi Toro, 4tobbl
Yucno k ennTe cna k, nosto 6
PaBEHCTBO BbIMOJIHSANOCH MO Moayto k, yncno k — 1 obsizaHo
nennutecs Ha ki, rae ki > 1. [puxogum K npoTMBOpeYuto.

3HaunT, Npn COCTaBHbIX k HUKAKOV NOAMHOM No Moayo k He
3agaet dyHkumo jo(x). O
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