s (1996) UR#EF X
A4 B1E 99-104

MBRHNZ & APEFERR &N VI EAD
VIial—YaryhodTHE
——GFQ@Q) Lo 2 FEOEBZIHAOEEICOWT—

KEHEERE® 5 [EO =Y =

(19953 H =D

L F
BLEKE s v - s —ORESHERIESCFHIN TS D, Ko, RAESREE L MRF

(maximum-length linearly recurring sequence, m-sequence) ENHEHTH S, B TH,
MRFE 7 DA RRIERE DS & kRSN HME S ic kY, RAFIHESh B L E S ICERR L 5
LEIBHEONR & SNT &z, MRVIEUELKOER I B RE GF(2) & & D3Rk O Hi
REL, £ 0BRNREE—EH FTtoBBIowTDbDTH S, L LD, EBK
FIBE SN 2 MBFBUELE R 7 OFEEHREERXOREPREVEEGPEETHD, £0LDW
MZF OB IZEE LR RIGEC, —Ao—Ba4FAT 5 1cRE T, EmikRSER L
W, X5, BUEEo—EekE N, Fhids vy aTiRiEL, Fio—ABo/NE
SEGERALBFERE S, T0kn, AESEo—80cd LT, ZOMENS v ¥ A xR
AFENL D OBRBURERIARTREEL L. ChEELUEEORI2Ko—H iexd 25
HEHSEB LN TOLRVERTE#T NG VEETSH 5.

ILBGR T AT L LTV A VWARREFENER SN TV 508, Takashima (1994)
E—ROCRFRE S v 5 Y 4 — 7 ORI OMRICE S RESFEZREL, ik 3|\ %
V2 IR I > MBI LGB OBE LTV, Z0 &5 EMBFIE UGBS HERBRIE I
BLT, B TR RETNRD 2R 2ot Lic. AfftETilk, FEERICBT 5,
N3 v 7 EA (Hamming weight) &#7ER (sojourn time) & OPBAFR % T L TMRT|#
LEHKOBANEREOREERII>VWTHEET 2. 7 L THARERECBLTEHAlsh 3R
15 3 R AL I & 4 5 MRS OFEE et R » 3RS 3 TN & 2 MRI7ET TR
<, RE (1989) TiggEa N7, SHALDIREYT 2, EHERBEZERIC L A2MRH|IciEg
2 TH B AREATRIEI NS T Lo WVWT, FORBROESIERKEZEAOMEHKICET 5 F&
ERERTHERT 5.

2. NIVIBHEFEHEOSHIZOVT

ExnofB8x=z 2,1, KHLTxDI v I7EL W (x) RIRTERSNS
W (x) =Hk:2,#0,1<k<n}.

#iC, 1, € GF(2Q) DM, W(x) =2 5.2, TH 5.

Y OBEREE - T582 KEUNIRATE » o 4-698-1.
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—H, =KL v F LT 2= 8, Sy, ..., S, (BHAHRS v 5202 — 27 EEROBVEDE
T 3) OMARR T, 08I >WT, ROERBMS N T WS (cf. Sparre Andersen (1953,
1954), Spitzer (1956, 1964)) -

FE. lim, . .P(S,>0) =aD&XE, 5vFaysr—7OEn ETOIRDIPIICH T 55
HEMET,=27"_1(S), I(x)=1(&>0,=0(x<0), &+5&%, T,/n OBRITH
HENa, 1—a DR— 5 SHTH 3.

B, BfiS v 45oav45—285,%, Evybilzg(=0D»o8Kksns58, HbS, =
S (2z—1) DA, S, >0 W (x) >n THDHIEREET S Ok, "—35
HOEKaiZEy RO Y 7BABTNOESDL/2L D KEVWHEROBIRMEICEL LT &5
bbb,

3. MRIIDONI Y ITEHDEBHSTIZONT

Jordan and Wood (1973) 13, MBEVERELE DN I v VEAODMHBKRD & 5 SEB TR
EENBIELERLTVS,

z, k>1, ZMBHEL, f(x) 22 0HEEART, degf=r &3 5. AFiOFTLET

P(W, ) =) =27 (") 2,2:1 <1+é25’l" FED),

2T, FF(D B omRRIc L - TR AR T A ICI3EERR. £ 77,
SL=%h:degh <m, [T, fiZhZE L5}

BT, NIV IBEADNHARD LR TIHEFET 201 S, 7213 TH 5. £/, Lindholm
(1968) W W, (x) ®D3XDE—-2 v + 2SItk - TEARNICHEZ TV, BB, fHEEBEEE
KThhid, m<2~-1ThHa0ED, SL=0TH5.

4. SHEEHRBSEXICEDIMRIBRLEHOSEEMEIZOOT

RE (1989) RLIFD &S, FEHEIEAD» SIRET 2EHKEORKBZIHAIC L 5 MR O
ESEEREESELTWS

pEFE g(@) = 2+ 2 H1 FFBSERET B EE, G(2) =g (@) ARENMEL THES
NaspRoOFEBEENfF 2B BELTERET MRz, k>1 33 HEFx, =1,
Tposp 1 =3P &GEI2T. BT, FIMME ,, ..., 29y 2SI K> TEDTE T, fE2FEHESEK
ETAMBVIBRUBELE x, 0 TR TEBICERTE 3.

5 ¥Xal—YayOERIZODNT

LG 3 THR A S HRIC & > MBS L pifficai~7z, RE (1989) 1tk 3, ZHIEFEKS
TFR & ZMBVICH T 2 ARBRESFOBRII DWW THENS,

Fig. 1, Fig. 2 &, MRFRUEE I X 2 ERBEOY I 2L —va vD 57 THS. oL
BRI — s D OFEEEEEAE L, TR TEREORBO/mEEL TVWAE. LI T, ~—
AT DER a 13
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Ze( A ptwr-5) [Ap w0

DRI B LD RBAR. 1L, u,=k/L, 2LI133v5svzr—7 ORABEHBOEY,
p(2) ER— s DNHOBEEE, f, 3ER (T, = 2k} OBRERK, N IERABEBOBRETHY,
iz &3k o#iFp(u,) < 3.0 2 TERICEELTVWS. Thid, 2Tkt LT2E
ik & 2L 0& 2L OFHBTOREFNAE B THERe B1/210iB) TEVWEEZIND, BB
DD L TOFRBEORE 2N — § A HEOHEERM T HAREUTER VWD TH 5. HERD
130 & 2L OFEET I/ OF—F—THEALTWVS.

Fig. 1 3B 3R f(2) = 2%+ 2% +1, 2EE£EK E 3 2 MBFIBHIELENC & 2 575 R
® 2L =1,000, N=12000,0001cE3y3al—vs vORERERLTWVWA. Fig.1 TR a=
0.5564TH D, BR {S,, > 0} OHTTERHISERE1205249TH - 12

BH, EAREORERSTO L OFETOREE I, Sparre Andersen OFH L O T3
P(S,, > 0) DEAEHICO D=0 LD, LOKEBHEKE SO -y AT VET %
HETW3,

BE 3ERXEES MBS AN Y EBEAICH L TR 29 2 k>0 Tid, Lindholm
(1968), Jordan and Wood (1973), ZEM (1983) B EABED I &.

Fig.2 3E#E 3 Hk g(x) = 2" +2°+1, o RROKETE S0 5 MRFIBUELEC £ 3,
2L = 1,200, N = 1,200,000 OEEREEOY I 2 v—v s vORERERTH L. COMRTIOKHS
EHR

231+x30+128+x25+124+x23+x22+xlg+x16+xls+xlz+xw+z7+xs+15+x4+x3+x+1

TH 5. Fig.2 7 5 7, Fig.l o, FHEIBEAAHHL2ERE T 2 MR & HKC,
k/L < 0.5 THSHRREERE ST £ FElo, i k/L > 0.5 TEREIZ S WS FEHNKERD &
RLTWA. BB, a=0.535, HF (S, > 0} OHEERSAEE 1 062566 Th - . BB
L OBEETR— 90 HA2ERESbE 2 L%, a DERER (S, > 0 OHEEHABEE LV EERK
REL B AEREBR OSN3,

6. EERLFHE

Fig. 1075 7DED EFig. 207 5 7 DR OEMUHEICEE L TUTO LY BRTFELBEZL S
na. 72770, g(x), G(x), f(z) T4 EICHES 5 ¢
1>3 kW LT, STy B HaREFNE, 0 RKELBVm(Z3p) LT,

Hh:degh<m, h 118X, flahzE 03}
=Hn:degh <m, hiZIIHX, GahxElvi)3).

22T, mBTFBIERELTAI BBV EREELTEL. FlAE, =4 0K, m=
22 TR W (MAERIC X A2HEED.

m = 6p D4, Knuth (1981) DEKEIEADE (p.29, H 1 &) kb, Wolfram ¢td
HUMEE v 7 b Mathematica M U THEE L SR TO LS TH S -

I=31cxfLT, 17<p <97 DBARKTT A, ZOES, FAREIcsd 2 3R & Gla)
LG DHATHB.

UL, p <15 DBAEE LERVEBSHEANEET S, Fl2il, p<1l DE/IET X
<o 3SHERIH L THIL LW, p=15 o0&l (13koFEB3IHIIEEL TV),
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P42 1 et UTIREGIT A48, 2P+t 1, BE 2P 1 et U TiERGL LW,

=405, 25 <p <BIXNLTREKITAE. p <230, RIZLBVER3IBEASEE
T35, FiZE, p<11OBEICRTINTOIFRICH L TRIL LW, 2%+2'+1, " +2°+1
P2+’ L TRERALY B8, Zoftio 16k, 17k, 211k, 23K ® 3 I L TR
DARISAY

=05 0BG, stEEBPERICELRZLD, [ =3, 4A0B&0 L 5> 1t O 3HA I
DWTHIETE TOWE WA, p <29 OB AT LI WER STHRLEET 3. MR, 1TROE
BIWMADTRTE 2%+ + LI LTz L, —F, 28 +2°+ 1ok L Tidmkard 3.
R-7T, gla)y =2+ +1 i LTid, =3 4, 5 0BAKCEOTREELVWC EBHET
X7, i3 Fig. 2 OMBFOREIZE - TW3 STHRTH 5.

x5z, glz) = 22421 LT, [ =3 0BS LT FENE L VT RS h k.
iz, RE (1989) TMH EF TV ABMRSTHRTH S, LU KEEp OBAE, Lh K&
KX LT, SOFEPELVWI EPHEFEINEZDT, TOL5EKERp 0BG, AansM
FHND N3 v S EAPRHEREMICET 2R I 3 HRNICE S S MBFICERD TR &8
FrEEN B, £/, MBFVIOEHEZIERE L TIE, B~ REO/NEHEIEREZE TSRO
ZEREBEINETH D, EEZON5.

E

AHETH - 72 STHRORYSEIZ, £ ic Mathematica THE L 7225, —#IE@NT T O H
TREERICE 27075 2 THREL . BHEKICECEHE T 5. WNRFEDOFEMEIAKE,
1 = 3 1Zxtd % Mathematica i L 25T EREREA AN Y 7 b7 = 7 Magma 2 L TER
LTTRE ot &/, FEREREAENIRONABERIE, FEO0TES m PRI TEL L
B LW & OERIEAAZER L T TS - /2. MIKICECEST 2. BBERHBXO—RIT,
R RO R AT RIATE (4-3L1F-1, 5-3EHFA-11, 6-3EIFA-10) Ik 2 b DTH B. F - AKH
EHRLTORLZVIEELTOMEBSICLD, KigXEWRTH I EMNTEE L. SEH K
WELET.
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A Conjecture from Simulations of Sojourn Times
and Hamming Weights by m-sequences
—— On Multiples of a Certain Primitive Polynomials over GF(2) ——

Keizo Takashima
(Osaka Kyoiku University)

Lindholm (1968), Jordan and Wood (1973) discussed the distribution of Hamming
weights of m-sequences and Kurita (1983) revealed statistical biases of distributions of
Hamming weights of m-sequences with characteristic primitive trinomial. Takashima
(1994) showed that m-sequences with characteristic primitive trinomial have evident sta-
tistical biases in sojourn time tests. Sparre Andersen (1953, 1954) proved that the limit dis-
tribution of sojourn times of 1-dimensional (not necessarily simple nor symmetric) random
walks is a beta distribution with exponent a, 1—a where a equals the limit probability
that the random walk is positive.

In this paper, we discuss the relation between sojourn time tests and Hamming weights
of m-sequences, and we conjecture the following:

Let g(x) be primitive trinomial with sufficiently large odd degree p, G(z) = g(z®),
and F(z) afactor of G(z) with degree p.The number of [-nomials kh(z) with degree
< m, which can be divided by f(z) isequal to the number of I-nomials #(x) with degree
< m , which can be divided by G(z).

When p is small, or when m is too large, the above conjecture is not true. But the re-
sults obtained by using Mathematica show that the above conjecture holds for I =3,
17<p<97,and m = 6p.

Key words: Pseudorandom numbers, m-sequence, random walk, sojourn time, Hamming weight .





