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BWE EBEERE G(D) D2 BBENTRSE, T v, #4984 ALY [u—v| € D, K
D R IEBELE. A SO BB R R R, 1ER vla(G(D)). XTF m > 5k,
i',X-L Dm,k,2 = {17 27 e 7m}\{k7 2k}7 ﬁ%?u

vla(G(Dm,1,2)) = [%—‘ +1,

m s _
1
[%1 +1 < vla(G(Dmas2)) < 2[1—”8] +1, FEm=10l+j, 2<j<4,

5] 1) 5
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G(Dmk2) BB R L TR

XHE BRI, HARMHE, BEA.
MR(2000) F@EAH*£S 05C70

1 5]

AXH, R, ZHHFREREHEMHBHE. XT 2e R, o] RAAEL » 5%
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—ANE G k- BERENV(G) B A{L2, -k} (AR X TE G- aRE
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VRS (0 L(2, 1) b5 FH T J6 48 B SR 3R A B ) 3, (B e R T 3530 15 B AT RO B 060 25), 1y
HRERRET  HAWTEI, hTHA GRS, B EEYER SN,
B2 AR ER . Matsumoto 72 [1] HEBI T+ X THME G, vla(G) < [AGH 3
iii, # AG )7@{%%& M vla(G) = [RGB HNY G H AG) + 1 LB S —4
B; Goddard® F1 Pohl® SEBA T X% TP E G, & vla(G) < 3; Akiyamal® JEB] T Xt T4
W& G, & vla(G) <2

9 AR —E S5 D, A G(R, D) FR 350 L0 g AR R S A, T 2, y AH AT
ALY [z—y| € DRI, FRVIERE, T D AR, M D h— A EBH TR, BN
% 7 1E G(R, D) i 55 M FEFR M EBUER E, i h G(D). RIS IE & 54 /2 i1 Eggleton
%N B BIANG, mFEA—AERESFALTEMEREBENENASHTE (L 6),
ATEERRHEEE U, BRXAEELZ AR TEYERE. [5,7-13) hit
THAMEBIEBE M S AR A Dugs = {12, mI\{k, 2k, -, sk}, H ks HIEBE,
m > (s+1)k, [7,12] it it THEBIEE E G(Dops) HAEE. 14 FRT YD R 150
XA E G(R, D) SRR, 3 I T — e BUER E G(D) Hy & kit By LA
SR 5] R T s = 1 BB B G (Do) B AL, BT 4m > 36, &
0la(G(Dma)) = [2]+15 B m > 48, A [2H]+1 <0la(G(Dman)) < [2]+2. HY s > 1
B, O E 2R T AR s = 2 RN, X FHA m > 4, vla(G(Dps)) = [2]+1;
TR m > 8, K

2{%} Fom =100+ 1,
{mTHW +1 < 0la(G(Dm,22)) < 2[%} +1, FEm=10l+j2<j<A4,
2([ 5] +1) %

HEMT G(Dim,22) FEREFFERA m (B LSBT RBYIE Yk > 30, JHT G(Dnk,2)
BRI EE M L. T

2 FERE®

FHE k=1 EN. BRY m =38, F Ds12={3}, vla(G(Ds;12)) =1. 44 <m <5
B, Hn=100+7 H0<j<5 % f(n)=0%&n=101+j H 5<j<10,% f(n)=1. 0 f
=G, A vla(G(Dnas2)) <2, XIHEF G(Dpa2) FEE 0,3,6,9,12,8,4,0, A
H vla(G(Dma2)) = 2. LT RBE m > 5.

T 2.1 XMTHANEER m>6,F vla(G(Dmi2) =[2]+1

it EHRAMH GDpag) —PHEG: U n=5+j0<5<4,0<i<[Z]H, 4
f(n) = i; FAx 0 S0 B k1T 5 Eﬂxﬁ&%é’a%%ﬁz t, 2 f(5t([3] +1) +n) = f(n),
W fA—ANEEE, WA vla(G(Dma2) <[]+

THEIEH vla(G(Dm12) > [+ 1. FRIEE. @7& WAL, M vla(G(Dpa2)) <
(2] =q, A G(Dpj2) A ¢- E f. B fHBRE GDpao) FHTIAEO0,1,2,--,5¢ F
WM TE H 1 g- B, EEF |V(H) =5¢+1, M HFRELHEANE (0<)ag<a; <<
as(< 5q) EF A o
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Bl Har—a<m MWas=az3+1=a3+2=a;+3=ag+4

A, H0<i <3, 1% a1 —ai > 1, W apas, agas, apaz € E(H), BF aoas, aray, azas €
E(H), B} ag, az, a3, a4 T —1 K13, & ao,a1,a2,a0 B —A K13, FJE. NTIHE 1 &
M.

¥r= 2 min{ay —ao,a5 —ar} > m.

R as —ao < m, WHME 1 55 as = a3 +1 =0a2+2 = a1 +3 = ao + 4, T
aopas, apaq,a1ay € E(H), ¥ agas,asas ¢ E(H). IRAVBEH a5 —ag >m, H as —ay =t <2 5
as —ag >m. F as —ag =t <2, W ag, a1, a0 #E as MW, FJE. WNTHRE a5 —as > m, A
Zoas>m+1+a4>m+5>5q FJF.

FTUAE as —ao > m. FH a5 — a1 >m. T 2 ML

BiZ 3 m=5(g—1)+1.

BEM>5(q-—1)+2>7 EAWIE 2, B as—ao>m, a5 —a1 >m. REFE 1< h<4, fF
Bap—ao<m,Hapy1—ao>m. Hh=1,May—ay>m, a5 —az <5¢g— (m+1) <2, 5
as —ag >3 7, Wi h>2 Bl h=25{3.

ER1 h=2

W as—ag > m, as—as < 5g—(m+1) < 2, XFERH as—as =2, Bl a5 = as+1 = a3+2 =
5q,a3 = m+1, m=5(q—1)+2, ag = m+2. H as—a1 > m, bl a; <as—(m+1) <2,a9 < 1.
(1) 2% ap =18, B a1 = 2. WHA aoas,aras,a1a4 € E(H), N araz,aza3 ¢ E(H), B
ag—a; <2,a3—as <2 Haz—a1=m-1, Em-1<4 8 m<5 FF ©2)F
B ap=0. & a =2, M ara3,a1a4 € E(H), B4 aray ¢ EH), Bl az —ay < 2. WE®H
agaz,azay € E(H), Bl a1, a2, a3, a4 B —A 4- B, FJE. 8HE ar =1, N1l aras € E(H).
WLHE azas ¢ E(H) 5, araz ¢ E(H), Bl a3 —ay <28 a2 —ay < 2. EHFH—HFHLT, &
m—1<az <m, JTAF ara2,a0a2,a2a5 € E(H), Bl ao, a1, a2, a5 M —4 K13, FJ&. )5
—EHT, A 2 <ay <3, W asas,azay € E(H), 3 HE aoas € E(H )M ay = 3) T #EH
FIE, B ax =2, ara3 € E(H), W H BRI THI5(¢—1) & 3,4, miGHq—1Ffa,
HWE 1 BEBREN u(>3),u+lut+2,u+3,ut+4 BHENDE, Wi m+4 HEER o fa,
BEYE a3 #1455, H2Y ar, a2, a3 R —A K13, FJE.

BH 2 h=3.

B a3 —ag < m, ay—ao > m, N1l agas € E(H). ¥ azaq ¢ E(H) 83 azas ¢ E(H), X
BH a3 >3, a5—az < m, FrlhbF azay ¢ E(H), Bl as—as < 2. ALH m+1 < ag—ap < m+2.

(1) Has—a=m+2,May=0,as =m+2,a5=m~+3, m=>5(q—1)+2, a3 <m.
X az > a4 —2=m, ¥ as = m, ITUh azas € E(H), N1 ara3,aza3 ¢ E(H), Bl a3 — a1 = 2,
a3 =az+1=a;+2, 7880 a1 =m —2, az = m — 1, W aga1, apaz, apas € E(H), 7FJ&.

(2) Har—ap=m+1,MWa=08K1. (21) B a =08, as=m+1,a3>m—1,%
azas ¢ E(H), M as = m, as = m+2, H asas € BE(H). X H apaz € E(H) W[l ajaz ¢ E(H)
B asaz ¢ E(H), NTTWHE azas ¢ E(H), Bl as —as <2, a2 > a3 —2=m—2, ¥ agaz € E(H).
Bk agar ¢ E(H), Bl a1 — ag < 2, NTT araz, a1as,a1a4 € E(H), FJ&. (2.2) 24 ap = 1 K,
ags=m+2,a5=m+3, m=>5q—1)+2,a3 >m. Haz —ao <m, ¥ a3 = m B m + 1.
K agas € E(H), FfUh agar ¢ E(H) 5 apaz ¢ E(H). X as —ay > m, HE a1 <2, T
a1 =2, ajaz € BE(H). 4 azas ¢ E(H), B ag —as <2, JRBl m > a2 > a3 —2>m —2, ]\
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MA& azas,apas € E(H), HHT m >5(q—1)+2>7 a2 >m—2>5, #F ajas € E(H),
ao,ar,az,as B — K13, 7J&.

FRAAE m=5(q—1)+ 1, BINF 5 3 AL,

B4 a2<2Has>5(q—-1)+4, Bl ay=0,a1 =1,as =2, a4 =5¢— 1, a5 = 5q.

BATIEH a2 < 2.

BHEUEM a2 —ao = 2. BHF a2 —ao > 3, NIk apaz € E(H), Bl az —ao < m. &M
az—ag>m+1, M ag=0,a=m+1,a3=m+2, a4 =m+3, a5 =m+4, azas € E(H). %
1<ay <m—2,Maiaz € E(H), H PRRHTAL,---,a0 —Lar +1,---,m e g — 1 Fi
BEBREEN u(>1), u+1, u+2, u+3, u+4 FEDNE. N m+5 LRk o, Hm+5
5 ag #H4R, T a1, az, as B —1 K13, T, HFm—1<a1 <m, W apa1 € E(H), H
FRAMHAE L, a1 —La+ 1, ,m P qg-1FE, BEBREER w(>1), ut+ 1, ut?2,
u+3,u+4WHEADR. AT m+5 HEER o, Hm+5 5 a1, az, a3 BAHW, FE. HH
H az —ao <m, T apaz € E(H). IF4 a2 BEH a1, a3, as, as FHI—PHHLE.

(1) #& aras € E(H), M| ay —ay > 3,a2 > 4 H azas, azaq,aza5 ¢ E(H), T ag — az = 2,
as—az >m+1, B4 a5 >as+m+1>m+5, FJ§.

(2) # azaz € E(H), Wl a3 —ax > 3 H asaq,azas ¢ E(H), T ag —az > m+ 1, {H
az >3, W as > m+ 4, TX AR FTREM.

(3) ¥ azaq € E(H), W a5 —ax > m+1,a3 =3, a5 = m+4, ay > 6, a3 < 5. &
asas ¢ E(H), M ays <7, H as >m+1>7, 8 ay =7, ag = 5. B LFH ara3,a104 € E(H),
m =6, a5 —as =3, asas € E(H). B4 as 5 az,a1,a5 AL, NTHHE— K3, T)E.
# azas € E(H), W araq,asa5 ¢ E(H), NT as —a1 >m+1,a0 >m+2. X az—ax <2, 8
az <5, apaz € E(H), 4 aras ¢ E(H), Bl a3 — a1 = 2, \Tii a1 = 2,a3 = 4,a3a5 € E(H), #
ao, as,ag, a5 FH— K13, FJE.

(4) # agas € E(H), W ay —ag =2, Hays—a1 < 2. BT as —ao > m+1, frld
az —ag = ag —ap — (as —az) > m—1. XEH az —ao < m, bk az —ag = m — 1 F m,
ar—ag > az—ag—2>m—3. Xas—ar >m+1, #a <3 \Nfim=6, ag =3, a5 =
10, ag —ag > 5. X azg—a; <2, ¥ az =5, ag =0, az = 6, 4 apa,a0as,a0a3 € E(H), F
& .

(5) # a2 5 a1, as, a4, a5 EAMLE, Waz —a1 <2,a4 —az =2,a5 —az > m+1, 4
as=m-+4,a2 =3,a0=0,a4 =5 XH as >m+1HF)F.

WL az —ao < 2, Bl ag —ag = 2.

FiE a0 =0. HN, HFap>1,a1 >2, MHET as—a1 >m, a1 <3. Y ay =38F, ag =4,
ap =2, a5 = m+4, ag = m+ 3, P4 aoas, araq, azaq,aza5 € E(H), ¥ azay,azaz ¢ E(H),
Blas—as <2, a4 —a3 <2, A as—ay <4, Hag—as=m—1>4, FJF. NiMHE
a1 =2,a2 =3, a0 =1, a4 > m+2, azay € E(H), WH azas ¢ F(H) 8% asas ¢ E(H).
FAHE, Was—ax <2, B0 4 <ag <5, A apas, asas, asas € E(H), T JE. HHREH,
N as —az <2, B0 m <az <m+2, A aras,aza3 € E(H), N\ aoas, asas,azas ¢ E(H).
WA a3 =m+2,a4 =m+3, a5 =m+4, azay € E(H). B H FF TFH 5(¢—1) A
0,4,5,--- m+1=5(g—1)+2 % qg—1Ffa, BEBRENE. HO0<h <hs<h3<m+1
et 3, M by 5 m+ 1MW, BERBABEEAH w(>4), v+, u+2,u+3, u+4 HEAD
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M, NI m+6, m+7 0% g6, HENS b, m+1BH— K13, TE. MR OHm+14
I_J@., M EWE 5(g—1) MR EaBRESZmEN S, MXEARERN. NMAE a =0.
HIMA a1 =1, as = 2.

W ags < m+2, W azay € E(H), #H azas ¢ E(H) 5 azas ¢ E(H). & HHIF#,
N as —ag < 2, FFPAE apas, azay € E(H), B4 araq, asas ¢ E(H), Bl a5 = m + 4, a3 = 3,
ag=m+2. HFRERE 5(q—1) P45, m+1m+3Fq—1FE, AWT 1 HE6
BRBELEMAA R, MXEAATRER. HEREH, Mar—a3 <2, M m+1<ay <m+2,
m—1<az<m+1. %&az<m, MW a3 5 ao, a1, a FAMLE, FE. W az =m+1, I\ aras,
asas € E(H) . B4 azay, azas ¢ E(H), Bl as =m+2,a5 =m+3. HHFE TH 5(¢—1) 1
B34, mm+4Pqg-18a, BEABEALNE, HBE3<hi<hy<hs<m+4 3 3
PR ﬁé‘xﬂ@f/‘\ HAELL. B i ho,hs HE m+4 FH28 (B R 4 < hy < hy < hg <m),
FE. WTLE as=m+3, a5 =m+4.

TS 4 ML

Br5 az=3K az=m+2.

B’RE 3 < a3 <m+2, W azas € E(H), B4 azas ¢ E(H) B asas ¢ E(H). & HHIH,
Bl a3 —ax < 2, M azay,apasz € E(H), { ao, as, a4, as WE—N K13, FJ&. HHREHE, B
as—az <2, M az>m+1, PAKH a3 =m + 1, AT aras,azas € E(H), ¥ a1,a2,a3,a5 FH
—A K3, FJ&. FrUABrE 5 BoL.

APtk ag =3, M H FFTFH5(q—1) ME 4, m+23L% g1 s, GEBRES
WHEADNE, Mam+7, m+8 HEEH o &, HENYE a4, as WE—1 4- B, TE.

i bk, BATEW T vla(G(Dma2)) > [%] + 1.

MTTE vla(G(Dma2)) =[]+ 1. IEE.

THEPTRH Dz =1{1,2,---,mp\{2,4} k@ W EBIEEE G(Di22) IR E.
BRY m <THE, Dpoo ™ 2 MBS —4. WE, HEBER0E, RS E1HA,
N1ZF] G(Dmo2) BI— B GE; XHBEHREE, WH vla(Dnog) =2. B TFTEm>8,F
T 45

T 2.2 XTEEH m>8F

2[%1, #Hom=100+1,
[mg_l—‘+1<vla( Dino2) 2[%—‘ 1, FHm=101+j, 2<j<A4,
(I +1)-

it SBIETR, BHE 0la(G(Dme2)) > [2E] + 1. EHIEH Y m = 5q, ¢ > 2 B, §50A
L.

R RAER. B# vla(G(Dpm22)) < VH_W =q+1=n,0 G(Dn22) B n-Ef. K4
M A40,1,2,---,5n TR H WA n- €, HV(H)=5m+1, 8 HPEDLHEARD
M, WA (0<)ap < a1 <az <az<as<as <m+5, £HEH a.

= 1 min{ay —ag,as —ai} > m.

A, B as —ao <m, FiEas =a3+2=ax+4=0a1+6=a9+8 % a1 —ao # 2,

M E apar € E(H) 3 a1 —ap =4. (1) & apar € E(H), W ag ZZ Y as, as,as F—4H
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48, M4 apaz € E(H) B, ay—ao=4, a3 —ao =2, FJ&. Y4 apas € E(H) B}, az —ag =2,
as—ao =4, Bl agy =as+1=a2+2=a1+3 = ao + 4, 8F avar,ar1az,a1a4 € E(H), )\
M ao, a1, az, as WH—A K13, TJE. 4 aoas € E(H) B, as—ao =2, a3 —ag =4, P4
apai,araz,a1a3 € E(H), FJ&. (2) & a1 —ao = 4, W agas, apas,apas € E(H), IR HEH F JF.
ITTH a1 —ap =2. FIFEAIE a2 — a1 = a3 —az = ag — a3 = 2.

IR 4 apas, apas, a1as € E(H), WK asas ¢ E(H), Bl as — ay € {2,4}, I\l agas € E(H)
. aias,aza5 € E(H), I8 ao, a3, as, a5 FH—4 K13, B3 ao,as,as,a1,a4 F i —4 5-
B, #HE T )E.

y\ﬁﬁ‘ﬂ‘ﬁ as — ag > m.

R a5 —ar > m. WS 1 AL

MBS 1 AfF: 7 G(Dpo2) WEEEGED, 3 u,u+2,u+4,u+6,u+8 Rt 5, NPT A
W2 min{|o — ul, [v — (u+8)|} < m MHRLE & v FMARES 3. FHMRHE a; (0<i<5)HH
XoF 3L B 43 DU A T 0

BRH1 ay—ag=2.

WA agar,a1a2 € E(H), ¥ a1as ¢ E(H), Bl ag —a1 =2 8 4, B a3 —a; > m. (1) &
a3 —ay = 2 B 4, W apas,aca3 € E(H), B4 ao, ay, az, a3 WE—4 4- B, FE. (2) K
az—ar >m+1,Ma3s>m+2, HE a3 <m+3, M az=m+28 m+3. (2.1) F a3 = m+2,
Ma =1, a0 =0, ax =2, fTlh azas € E(H), ¥ a4, as PREEZH—NYH as M, K4
as=m+4F as=m+4. BHEHHE, Was=m+5 H azas € E(H). W H HF T 5¢ 4
B34 om+1lm+3 % g, BEEBEER u(>3), ut+2, ut+d, ut+6, u+8 HHANH,
Mam+8 G a . HEY as, as #AHLE, AT az, a5, m+8 BH—1 3- B, FJ&E. HHF
Z, Mas=m+3,a5 =m+4, HHETH 5¢ MR 3,4, ,m+1,m+5 5 g Fhé, FEEHE
fﬁ:l M, B m+5 6F 38 4 [ 6 (BN EELEEHR ( 3), u+2, ut+4, ut6,ut+S i

L AHS m+5 AR R LA SATFE). AP 3 < g1 < g2 <gs <m+5RFAH

57 J\Uﬁ%mﬂ:ﬁ R R w(>4), u+2, ut+4, u+6, u+8BHENE. 4 m+6,m+7,m+8

wH s, HEMNS m+5BE—4 B, TE. (22 FHa=m+3, M a =m+4,
=m+5, a1y =15 2, TWWHHF S L 7 BH T F )& .

B2 ay—ao=3.

WHHE apaz € E(H), H aga1 € E(H) 5 a1az € E(H).

(1) & apar € E(H), W az — a1 = 2, 4 as, as, as HAREE ao HHEB, # a3 —ap =4
5 a3 —ag > m+ 1. & a3 —ao = 4, W ara3,az2a3 € E(H), ¥ ao, a1, a2, a3 B —1 4- &,
FIE. #Haz—ag=>m~+1, WBH az—a >m (HN, as— a1 < m, W aras,aza3 € E(H),
A ao,a1,a2,a3 B —A 4- B, TJE), Bl ag > m+2, X ag <m+3, i a3 = m + 2 5
m+3. WA a3 —a; =m+ 18 m+2. (1.1) % a3 — a1 = m + 1, W azas,apas € E(H), )\
ﬁﬁa2a4¢E(H),ﬁﬁ7ﬁ‘a2:3 ag=m+4,a5s=m+5a,=1,a0=0,a3=m+2. 4 H F
FIRE 5g DA 2,4, m+1,m+3 % g Fire, BEBREADSH, HEr—@ 55, HRGH
BRI u(>2),u+2, u+d, u+6, u+8PHEANHE, NMiEm+6,m+7, m+8 m+9
WG, HEMBER—14- B, TE. (1.2)ua3—a1:m+2,ljllj azs=m+3, a1 =1,
ap=0,a2 =3, a,=m-+4, a5 =m+5, HHPFERWK 5q K 2,4,---. m+2% ¢ e, B
BRIEN u(>2), u+2, u+4, u+6, u+8HH, ﬁﬁﬁm+6ﬂ\%a@ HEY a3 #H4F, A
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M as, a3, a0 5 m+6 BH—1 K13, TE.

(2) W araz € E(H), W a1 —ao = 2, az 5 a3, as, as EAMLE. BFH a2 > 3, a3 —az <m,
FFA as —ax = 2 B 4, 1T aoas, a1as € E(H), # ao, a2, a1, a3 JEH—1 4- B, TE.

BR 3 ay—ag=4.

W E A agar,ara2 € E(H), B4 apar,aras ¢ E(H).

(1) #& apai,araz € E(H), W ay —ao = 1 5 3, H as,a4,a5 #HEH a1 A, F4
az —a1 >m (HN, a3 —ar =2 3 4, M apas, azasz € E(H), ao, a1, a2,a3 BE—1 4- |, F
JE). X a3 <m+3, fflhar—ay=1,a3—ar=m+1EHm+2 (1.1) ¥ az —a; =m+ 2,
Ma =1,a3=m+3,a0=0,a2 =4, a4 = m+4, a5 = m+5, A asays,azaz € E(H),
ar,az,as, a4 W —1 K3, THE. (1.2) ®Kaz—ar=m+1, Ma =152 % a =18,
ap=0,as =4, a3=m+2,as =m+3 5 m+4, B4 a1,a2,as,a4s W — K13, FJEF. 4
ar =28, ap=1,a3=5,a3=m~+3, a1 =m+4, a5 =m+5, T4 a5 a1, as, as, as &
AR, TRHEH T .

(2) # apar,araz ¢ E(H), Bl as — a1 = a1 —ag = 2. TiE a3 —ax ¢ {2,4}. M, &
Was—ar e {24} Haz—az =2, MW ags—ao>m+1F as—a3>m+1-62>5, frid
apas,azas € E(H), \TT azas ¢ E(H), Bl as —az >m+1,a5 > as+m+1>m+7, F&. &
az—az =4, M agas € BE(H) Has—az3>m+1—-82> 3, #F azay € E(H) B ay — a3z = 4. 4
asas € E(H) B, 5 EFBEABFE; 2 as—as =4 B, H aras,asa5 € E(H), # ao, a3, a1, a5
W —A K13, 7J&. FrADE a3 —az # 2 5 4, Bl asas € E(H).

# asas € E(H), W asay ¢ E(H), Bl ay —as =2 580 4, N\ ay —ao < 8 < m, FJ§.
WE azas ¢ E(H), Bl as —aa > m+ 1, Nl a2 =4, a5 = m +5, a1 = 2, ap = 0. M
asas € E(H), VA asas ¢ E(H), Bl ay —a3 =2 8 4. \TTH a3 <as—2<m+2.

WES LA araz € E(H), B4 ao, as, a5 # 5 as AHEE, FUF a5 —as=as—a3 =2 H
az—ag>m+1. XEFas <m+5 Flhas<m+1, a3 =m+1,as =m+3, a5 =m+5,
aras, azas, azay € E(H). B H HFRH 5¢ M 1,3,5,6,---,m,m~+2,m+4 L5 g fhfa, &
BERRANE. COEFEI<ga<gp<g<m+2FFH, N3<h <hy <hs<m+4Py
o (BN, o, faZIMHRE—FEEEHREE RN u(>3), u+2,u+4,u+6,u+8WHA &, T
Hm+ 4 REHXEN D REAFEN), MTERGABEER u(>6), u+2,u+4,u+6,u+8
MHAE, BAH g1,h > 5 7151 91,092,935 FEDHE—KE m +2 MHW, hy,he,hs FED
AWEE m+4 M. Frh m+7, m+9 FE g6, HENEHS m+ 2 AL, IFEE S
SH—NKis, FFE. 22)F1<h <la<lyg<m+4FE 3 NEAFOHREER
u(>3),u+2,u+4u+6,u+8WHNE, MaAm+7,m+9, m+10 FELH DL o fa,
HHAE—HEE ar,a2,a8 FH—D K13, 7. (23) F 3 <hy <hy <hs<m+4 L[
B, M\ 21) R m+2 KRG, FABBE 1AEATA, 51 F6a0 S0
1,3,5,7,9, 7). Q4 FHE1Hm+2m+4 A FAEH3 5 m+4 KA, MGG RER
w>1),u+2,u+4u+6,u+8FHEMNE, Mam+6 HEER o, HEY a1,a2,a3 FH—
A Kys, WHEHFE.

I 4 az—ap >5.

(1) % az—ao <m i, H agaz € E(H), FT a3, a4,a5 FEZH —NY ag HLE. (1.1)
2 a3, a4, a5 WAG ax FHMLES, as—az >m+1,a5 >m+6, FJEF. (1.2) 24 asas € E(H) B,
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asayq, asas,agas ¢ E(H), JTlh az —ag >m+1. {H a5 —as <m, ¥ ay —as = 2, a5 — az = 4,
W asas,azas € E(H), B4 asz, a3, a4, a5 B —A K13, THE. (1.3) 24 azas € E(H) K,
ag —az =2, a5 —as =4, Jrlh ag = as + 1, asay, asas € E(H), # az, a3, a4, as W E—4 K13,
FIE. (1.4) 4 asas € E(H) B, azas,azay ¢ E(H), Bl a3 —as = a4 — a3 = 2, W WEH
ajay ¢ E(H), ffPh ag — a1 = 2 88 4, ¥ a1a4 € E(H). # a2 — a1 = 4, W a1as3 € E(H), fF
Plagar ¢ E(H), Bl a1 —ap =28 4, Has —ar > m+1, % ay —ao = 4 BF, ag =0,
a1 = 4, az = 8,a3 = 10, a5 = m + 5, agas,aras,azas € E(H), FJ&; % a1 —ag = 2 A,
aoaq, apaz, apaz € E(H), F[§. % as — a1 = 2, W a1aq € E(H), X ag —ag > m > 10, FF LA
a1 —ag > 5, NTT agar,a1a5 € E(H), ¥ ao, a1, as, a5 WE— K13, INEHRTE.

(2) % ag—ao>mhby, FHa <m+2, 8 ax—ag <m+2, N\l ag —agp =m+1 5§
m+2 Fa—a=m+2 Ma =0, a=m+2,a3=m+3, as =m++4, as = m + 5,
az,a3,as,a5 B —A 4- B, TJE. & az—ao=m+1, WH EEHITRE ac =m+1 (&
M, as,a3,a4,a5 HEZEHEA K, WENDEK— 4- B, FJE), A\ ao =0, as =m +5,
a1 <4 (EM, a1 >4, M apar € E(H), H a1 225 az,a3,a4,a5 FHIFDAMHLS, T &), B
Ph aras € E(H), H asaz € E(H) 5 asay € E(H). ZRETE, W as —az = 2, a3 = m + 2,
as = m+ 3, N asas,azaq,asa5 € E(H), FJ&. BRIEHE, W a3 —ax =2, a3 = m + 3,
as =m+4, a5 =m+5, IPA azaq, azay, asas € E(H), RIFEREHFJE.

i LRTR, %4 m = 5¢ > 10BF, BATEM T vla(G(Dpm2,2)) > [2H]4+1. % m = 5¢+j > 10
HO0<j<58, BT Dn22 2 Dsgoo, I vla(G(Dy22)) > vla(G(Dsg22)) > [22]+1 =
[ + 1 T2 m >10 B, B vla(G(Dm22)) = [M5] + 1 BAL.

Y8 <m <IBF, TiE vla(G(Dmpas2)) > [ +1=3. FM, &H vla(G(Ds22)) <2,
ME G(Dsp2) HH A 2- 38 f. A H AHTEFE {0,1,---,10} FHi#FHE,
W f R H f—AEEe. i1 (VH)| =1L 8 B FEPARIPR 0<a < a1 <

< as <10 BEE o PBAWT 1AM, BIE as —ao > 8, a5 —ar > 8, NTTH

ap = 0,a1 = l,ag = 9,a5 = 10. 4 apar,ar1a4,a4a5 € E(Hy), AB araz,a1a3 ¢ E(H;),
BIE ax = 3,a3 = 5, 1T asas,azas € E(Hy), H a2, a4,05 FH—1 3- B, TE. FFUFE
vla(G(Dy 2,2)) > vla(G(Ds22)) > 3 =[31] +1 = [2] + 1, J-HI Y 8 <m < 9 B F R WK
L.

RURHIES B, % om = 100+ 5.5 < j < 108, 4 F(10L+1) = FQ01 i +2) =
FOOL+i+4) = FAOL+i+6) = f(101+i+8) =i+ 2, HA1 i =0,1,0 <1< [2] =n, T
AH A AT E R, B F0(n+ 1)t +u) = f(u) MERBH t € Z,0<u<10(n+1)
L, T4 [ HEEHE, T olo(G(Dp22)) < 23] +1). % m = 10g+,2 < j < 4,
A f0l+14i) = f(10l+i+2) = f(10l +i+4) = f(10l +i+6) = f(10l +i +8) =i + 2, H
Hi=0,1,0<0<[®]—1=n—1, f(10n) = f(10n+ 1) = f(10n+2) = 2n, T HAH X
AT ER, A fABER, W ola(G(Dnao2) <2[%]+1. 2% m=10g+ 1 &,
A f0l+1i) = f(10l+i+2) = f(10l +i+4) = f(10l +i+6) = f(10l +i +8) =i + 2, H
F1i=0,1,0<I<[F]-1=n—-1 MERWLEHLMHFETER, Ba fABRER, ¥
0la(G(Dimy22)) < 2[ 4], IEEE.

#i® 2.3 Y4 m=10¢(¢ > 1) B, F vla(G(Dm22)) = [B]1+2; ¥ m=10¢+ 18, F
a(G(Don2)) = [2] + 1.
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TEVHE k>3 280, en i THAGIE, B [14] FEw e 2.

5|3 2.4

(1) ¥TEEEZESE D, H vla(G(D)) < min{nvla(G(D™)) : n € N,|D"| < oo}, HH
D" ={d e D:n|d};

2) ®D={m+1,m+2,---,m+k}, N4 m=00r, FGD)=[22]; % m> 15,
H vla(G(D)) < [2HE] + 1.

U Bk 3 < m o< 4k B, G(Dnyo) 1k BRENCESH A, MBI 2.4 T
vla(G(Dm k,2)) < k. A Xo ={0,k, 2k}, X1 = {1,k+ 1,2k + 1}, -+, X3 = {k — 3,2k —
3,3k—3}, Xp—o={k—2,2k—2}, X1 = {k— 1,2k — 1}, NI A XoUX U UX,o1 B0 A
T FERE— k- WERE K(3,3,---,3,2,2), B HAEENAD S8 H - BEHE—4
Ky, N H G L ER k, # vla(G(Dmk,2)) > k, Bl vla(G(Dpk2)) = k. 24 4k <m < 5k
B, M5 2.4 BARE k < 0vla(G(Dmi2)) < 2k. % m > 5k BHA THPSER.

EI 2.5 X m>5k F [2HE2] < la(G(Dimyr,2)) < [EEELTE

W OEIEMER. M m =5k+45,0<j<kB, ¥TFT0<t<,0<u<k %
F(5kt +u) = f(5kt +u+ k) = f(5kt +u + 2k) = f(5kt + u + 3k) = F(5kt +u + 4k) = th + u,
HamawE it irEa, X FEZSHER n, 2 fGE(I+1)+n) = f(n), N f ZE—
AEEG, I 0la(G(Dmye2) < [Z]k = [mE2EH L My, = 5kl + 4, k < j < 5k K,
MF0o<t<i+1 0<u<k % fGkt+u) = fGkt+u+k) = f(Bkt+u+2k) =
f(Okt + u + 3k) = f(5kt +u + 4k) = th +u, KR S AMMAETE G, N f2—D8E
&, WA vla(G(Dp k) < ([2] + Dk = [P k.

THEREH TR B 0la(G(Dpr2)) < [BHE2] -1 = [2H3] = n B4 G(Dimp2) B
PEn-EE, NTTHTHEO, 1,2, - m+k+1 FHPTE HEEn-FM. X|V(H)| =m+k+2,
WHSEDLEARDTRERE, & (0<)a <a1 <ay<az<ag <as(<m+k+1) REFA a.

E1 an2—a; >k i=0,1,23 )\ max{as — ag,as —az} <m + 1.

BN, HEEHEED HER ae —ai <k, 0 <0 <3, M ajair, aiv10iq2, 00,42 € E(H), B
ai, i1, a2 B —A 3- B, FJE.

E2 Yag—a<mbif, Has=a3+k=as+2k=a;+3k=ag+ 4k.

# a1 —ag # k, W apay € E(H) B a1 —ao = 2k. HHEE, W a BLY a, a3, ay
HE— AR, XU B oy AFRES ag, az, ag AL, T ar 185 a2, a3, as HHY
—MHER. & araz € E(H), W apaz, aras, a1as ¢ E(H), T a2 — ao = k 5 2k, ag — a1 =k,
as — ay = 2k, B4 agasz,azas € E(H), § a1, a2,a3,a4 B —4 K13, FJE. % araz € E(H)
;M ag —ay = kyaq — ay = 2k, NTT apaz, azas € E(H), # ao, a1, as, ag WE—4 4- B, 7
J&. & araq € E(H), W] a1a2,a1a3 ¢ E(H), Bl as — a1 = ag — as = k, 4 apas € E(H), &
ao, a1, as FER—N 3- B, FJE. NTTRARH, Bl a1 —ao =2k ML, M4 az, as, as # Y
ao HRE, TIE. WMAMEER a1 —ao =k. FEFLHER a2 —a1 =ag —az =as—az =k, BIF
ag = a3+ k =as+ 2k = a1 4+ 3k = ag + 4k.

HWE 2 BARTE: M u, ut+k, ut 2k, u+ 3k, u+ 4k FeF AR, A HE min{|w—
ul, w—u— 4k} <m B E w FARE 5 X L [F A,

= 3 min{as —ag,a5 — a1} >m.

W, B as—ao < m, MBAWT 2 BF aa = a3+ k = as + 2k = a1 + 3k = ao + 4k,

¥ agas,ara4,a0a3 € E(H), \NT asas ¢ E(H), B} a5 —ay = k B 2k. # a5 — ay = 2k,
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N asas,aras,asas € E(H), B4 a1, az, as, as B —1 K13, TE. & as —as = k, N
aoas € E(H), ag,as, as, a5 B — K13, TJ&. FTYAE as—ag > m. FEAER as—a1 > m.
BIMT & 3 WAL,

WS 3 W[4 max{a; — ag,a5 —aq} < k.

THRYE a2, ao BAHXTALE 4317 B4 H 7 ) .

BR1 ay —ao = k.

WHF agar,a1a2 € E(H), 8 a1 5 as,a4,a5 FAMLE, L az — a1 = k 5 2k, B3F&
as —aj; >m. 2 a3 — a1 = k 5 2k, W asas, apas € E(H), # ao, a1, a2, a3 B H—1 4- &, F
JE. FHaz—ar>m,Was—as <k, 58T 1T7F.

BH 2 ar—ag > k.

HA a5 —az >k, Jrlh as —as > k+ 1, it az —ag < m.

(1) # as —ap # 2k, W apay € E(H), 4 aoar ¢ E(H) 5 FE aiax ¢ E(H). 4
apar ¢ E(H) B}, H a1 —ag = k(A K as —ay > m). W, % a1az ¢ E(H), BB az — a1 = 2k,
WA WS 3 % araq,az2aq € E(H), T asay, asas ¢ E(H), Bl ag — a3 = k B 2k, a5 — ay = k,
B4 azas € E(H), ¥ as, a0, as, a5 FEH—A K13, FJE. % arae € E(H), W a2 5 a3, a4, a5 &R
AR, HXEARFTRER (B as—az <m). Y apar € E(H)H araz ¢ E(H) B, ag—a1 =k
B 2k, H apas ¢ E(H), Bl az —ao = 2k 8% a3 —ag > m+ 1, IPAH azas,ara3 € E(H) T
ag, a1, as, a2 JEH—N 4- B, HEE asas, azas, asas € E(H), FHEH TG .

(2) # a2 —ao = 2k, WEFH apar,ara2 € E(H) B#& aoar,ara2 ¢ E(H). & NHEI#,
W oar 5 a3, a4,a5 BAMHL, HH as —a1 > m+1,a4 —ag > m+1,a5 —az > k, /[ 1%
a1 <k, as —ar > m+1, a3 — a1 = 2k, T azaz, azaq,a3a5 € E(H), FJE. HAFHE, N
ag—ar =ay—ag =k. WA as—a3 >k, Frlhas—ap <m+1. & az—ao=m~+1, N
ap =0, a3 = m+ 1, ayas,azas € E(H), I\ azaq,azas ¢ E(H), WEH as —az = 2k, T
as >m+2k+1, FJE. # a3 — a0 < m, frlh apas € E(H), IF4 a1, ao PEDHE -1 a3
AR, & az —ar = 2k, W asas,a3a5 € E(H), 7). & a3 —az = 2k, M a1a3 € E(H), H
azas, azas ¢ E(H), NTT as — a3 = a5 — as = k, P4 as —ao = 5k <m, 5WF 3 MTE.

ZELFRFR, WA vla(G(Dpyk2)) > [mHEE2T,
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THE VERTEX LINEAR ARBORICITY OF THE INTEGER
DISTANCE GRAPH G(D,, )

Zuo Liancui
(Center for Combinatorics, Nankai University, Tiangin 300071)
Wu Jianliang
(School of Mathematics and Systems Science, Shandong University, Jinan 250100)
Liu Jiazhuang
(School of Mathematics and Systems Science, Shandong University, Jinan 250100)

Abstract An integer distance graph is a graph G(D) with the set of all integers Z as vertex
set and two vertices u,v € Z are adjacent if and only if |u — v| € D, where the distance set
D is a subset of positive integers. Here the vertex linear arboricity of integer distance graph
G(D) (denoted by vla(G(D))) is studied. Let Dy, 2 = {1,2,---,m}\{k,2k} for m > 3k. In
this paper, it is obtained that

0la(G(Dy1.2)) = [?] ¥,
2[%], if m =100 + 1,

m

1
[%—‘+1§vla(G(Dm7212))§ 2[101“’ ifm=100+7j, 2<j<4,

2({%} + 1), else.

The exact values of the vertex linear arboricity of G(D,y, 2,2) for some special m, and the upper
and lower bounds of the vertex linear aboricity of G(D,y, k,2) for k > 3 are obtained.

Key words Integer distance graph, vertex linear arboricity, path coloring.



