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Irreducible and primitive polynomials in Z,[x] are widely used in modern
cryptography. For example many stream and block ciphers use such
polynomials with big degrees of the form 2. Reduction with modulus of this
type can be performed faster if smaller non-zero coefficients are placed in one
computer word, mostly the lowest one. Algorithms for generating polynomials
with such properties are considered in this paper. As a result, it was found 596
primitive pentanoms of power 128, 271 primitive pentanoms of power 256, and
145 primitive pentanoms of power 512 whose smaller non-zero coefficients are
less than 64.

B psai kpuntorpadgiyHMX anaropuTMiB 1 CTAHAAPTIB, Y TOMY YHCIHI
NOTOKOBHX Ta OnokoBux 1mmdpax (Hampukman, JACTY 7624:2014 [1]),
BUKOPUCTOBYIOTHCS HE3BIHI Ta MPUMITHBHI TTOJIIHOMH.

Y nanomy gocmipkeHi OyB TPOBEACHHM TOMIYK MPUMITHUBHHX —Ta
HE3BIIHUX TOJiHOMIB y Kumbmi Zp[X]. [l 1hOro BUKOPHCTOBYBaBCS
alanTOBaHUH aNTOPUTM IMEPEBIPKH BIACTUBOCTEH MOMIHOMY 3 [2]:

1.g(x) =x
2.for (Ii=0;1<1/2; ++1)
2.1 g(x) = g(x)* mod f(X);
2.2 d(x) = GCD(f(x), g(x)+x);
2.31f (d(x) #1)
ret "noninom He He38i0HUl (i He npumimuseHuii)",
3_T:2'_1:q1xq2x e X O
4.for (i=1;i<k ++i)
4.1 d(x) = x" mod f(x);
4.3 1f (d(x) ==1)
ret "noninom He npumimusnuil (ane He3gionu)",
ret "noninom npumimusHutl (ma He3gionui)",

B upomy amroputmi: |— creninp mominomy f(X), skuii TecTyeThcs,
GCD — HailOUIbIIMKM CHIIBHUN IUTBHUK, (i — TPOCTI MHOKHUKH 4uciia T.

Ha 3 kpomi anropuTMy BHKOPHUCTOBYETHCS (HAKTOPU3AIisl BEIUKOTO
yucna 1. dakropuzallis € CKIaJHOI PO3PaXyHKOBOIO 3a/lauelo, OJHAK Yy
KpunTorpaiuHuX  ajaropuTMax IOTOKOBMX Ta Onoynmx mmdpis  [1]
BUKOPHCTOBYIOTHCS TIOJIHOMH, CTEIEHI SKUX SIBISIFOTHCS CTEICHAMH 4uciaa 2
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(manmpukian, 128, 256, 512). Taki yucia MOXXHA PO3KJIACTH HA MHOXHUKHU 32
pisHuero kagparis (a° — b? = (a + b) x (a - b)).

Hanpukian, njs nosgiHoMy crernento | = 128 maemo:

T= 2128 1= (264)2 _ 12 — (264 + 1) x (264 _ 1) — F6 x (264 _ 1),

ne Fg — 6-te uncio ®epma (Fg = 0x42f01 x 0x3d30f19cd101), a (2** — 1) mani
PO3KIIAY€EThCS 3a PI3HUICIO KBAPATIB:

2% -1)= (2%2-12= (2% + 1) x (2%-1) = Fs x (22 - 1);

Fs = 0x281 x 0x663d81;

22 -1)= (292 -12= (2% + 1) x (2°°— 1) = F, x (29— 1):

F, = 0x10001;

(-1 = -1"=(2°+ 1) x (2°-1) =F3 x (2°- 1);

F; =0x101;
(2°-1) =2y -1"=(2"+ 1) x (2'-1)=F, x (2* - 1);
F, =0x11;

(2* - 1) = 15 = 0x5 x 0x3;

Hani npo uucna depMa Ta pe3ynbTaTH ix (pakropusailii/1okaszy IpocTOTH
qucel B3Ti 3 [3].

B pesynbrari maemo 9 CHIBMHOXHUKIB y ¢akTopu3allii 3HaYeHHS
T = 2" -1 = 0x42f01 x 0x3d30f19cd101 x 0x281 x 0x663d81 x 0x10001 x
0x101 x 0x11 x 0x5 x 0x3.

Omnepartii npuBeneHHs 3a MoxayieMm f(X) BHKOHYIOTBCS 3HAYHO IIBHJIIIIE,
KOJIM OTO MEHINI HEHYJIhOB1 KOE(DILI€HTH PO3TAIIOBaHI y MOJIOAIIOMY CIIOBI,
TOOTO Ha OITOBUX MO3HMINSAX MEHIIUX 32 a00 64, B 3aJeKHOCTI BiJl PO3PSTHOCTI
OOYMCITIOBAIBHOT TEXHIKH. AJTOPUTMH OJHOYACHOI pEmyKiii O0COOJIMBO
eeKTHBHI, SKIIO cTeniHb moyiinomy f(X) BUpiBHSHA 1O TpaHMIII CIIOBA, TOOTO €
cTerneHro yucna 2. Y poboti chopMoBaHi BapiaHTU MEHTAHOMIB Ta TPUHOMIB 3
O1TOBMMU TO3UIIISIMU HEHYJIBOBUX KOE(IIIEHTIB MEHIITUX 64.

3a pesyabTaTaMu JOCHIDKEHHS Oyylo BUSBICHO 596 NpUMITHBHUX
NEHTAaHOMIB cTerneHto 128, 271 npuMITUBHUX MEHTAaHOMIB cTeneHto 256, ta 145
IPUMITUBHUX IEHTAHOMIB cTeneHto S512.
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