Pure Mathematics EiR#7%, 2023, 13(5), 1492-1507 Hans XMl
Published Online May 2023 in Hans. https://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2023.135152

HEATEENMN AR SEETXAINE-2%E
(2 <k <165)

& #
AT A, BoE S G E, HR 22M

Weks H . 20234F4 230 FHER: 20234F5H24H; KA HM: 20234F531H

wm B

R RAEEAE ARG T5E, e T 8 RN TG L EE T XAME-2 3t S TH
AIEERINEAERLRE TR, WiE T BARKHSE BN RS2 ERTXAME-2 s, Hp2<ks
165,

XA

HATER, 2EE, E-2R0, TRAKRSERAXHNE-250, RS ELT XA KE-£BH

E-Total Coloring of Nx Which Is
Vertex-Distinguished by Multiple Sets
(2<k<165)

Jing Cao

College of Mathematics and Statistics, Northwest Normal University, Lanzhou Gansu

Received: Apr. 23", 2023; accepted: May 24™, 2023; published: May 31%, 2023

Abstract

In this paper, by using the method of contradiction and the method of constructing concrete co-
loring, we discuss E-total coloring of Ni which is vertex-distinguished by multiple sets. The corres-
ponding colorings of Ny are presented, and the E-total chromatic numbers of vertex-distinguished Ny
with multiple sets are obtained, which 2 < k< 165.
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Figure 1. A diamonds
1. —1MMbA

B G i) VE-Ax e i JLH8 45345 4 SRl 572 10 A e AR IR IR () 6 0) B — A VE-2e e, B G
[1 E- A et PR A AR AR T Y DUR I E(V 2fF), RS SR IER 55 02 PO A LR R I () ) i —
AN B2, G AT k FEIEE VE-2 R @R G i k-VE-24ets, B G MM T k Fgitar E-
AU G I k-E-SYef. 75 £ 9 G it E-2ifefa. X TEEM xeV(G), MIC(x)Forix e
DR E x MRBRGAR S G Rm 2 EE, RC(x) AA x MEEGESNAES, BRH
IC(x)[=dg (x)+1. Hr, dg(x) ZoRE G s x ML ZXERMuUveV, uzv, 84 C(u)=C(v).
DR f 2 5 % T LR T X M

¥ 72 (G) MR G i sk 2 B X B E- 2B, 707 (G)FRAE G IS % FAET X HIH) VE-
SR 75(G) = mindk|G 1AL EEN KA k-E-2He}. 72(G) = min{kG fF7E AP L F
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Oy BFN SIS ¥ iy o s, ho t R AV EAARF S, 0, j,s,t,he{1,2,3,---,q} « BLit).j} {.tiiHijst

{i.j,0, AN N S0 R E AOAE R A T OB A, IR Np 3T BT E € 10— 2532 uv SE it — K[ j.s.hit]
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Figure 2. The color of vertex u is not i, and the color of vertex v is not j
2 SuealrRi, SviRelrE]

O, M 7riz 5. W ijshtr B AMEANME®KH G, ijshtre{1,23-q} . H
{int .0 r gt {h b AN N S0 LT B AR SR AE £ RIS S . FTiExt Ny A t 1) —
30 uv S —IK[0Lj,s,h;r t]-Op ZUE 73 2 45 Ny #2181 3 P i I7 1A R Ny RIS
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Figure 3. The color of vertex u is not i, and the color of vertex v is not j
E3 RuIBEREi, RvIBRTRE]

Os BFI g Wijsht 2 AMEAMERBE, i j,shte{l,23,,q}. Bt} GtiiHiist
{i.j,shHIAZ Ny SHE B AR R AAE f, RIS . FriExt N, FSAEIE t —2%14 uv SEii—Ik
[i.j.5.h;t]- O3 ZUFI G5 28Kt Ny $2HE <] 4 PRI 7R A Nipay IR AR

U t v
L XN J
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Figure 4. The color of vertex u is not i, and the color of vertex v is not j
4 RUMBTRRI, RVHIBTRE]

O, MBS B ijshr &AM EAHFKSIE, i jshrte{l23,,q). A{tij {trrk
(i} (NriHITR Ny SR R T £, RIS S, B N, R U t 4 i uv 30
R[]0 F B4 A4 N $E BRI 5 07 AR Ny WA

4 t v
LA X J
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Figure 5. Type O, subdivision operation
5.0, BB ER

Os M| /pig 5. W ijsh ZIUMEAMEKBE G, ijshrte{l23:.-,q} . H{itjj},
Gt iHs LR LA Ny S TR ST f, FIEES . FriExt N, FI3A S t —2404 uv
St — VR [1,,8,h;r,t]- Os BUF 432 H84 Ny T2 IR 6 BT 775 AR B Npey IR FE o

O¢ MEI iz H . ¥ ijsh MM EAMEMZE, i jshmnrte{1,23-q} . H{itrm},
L.tr,m{s,r,mn}, {hr,mnHAE N, S0 B AR S f, FHIGES . FTEX N, YA EE t i—%
2 uv S — K[ j,s,h;m,n,rt]- O BYHI 43 J2 15K Np 1218 1] 7 From A7V A8 7 Ny RIS FE
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u t v
[ XX ]
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Figure 6. The color of vertex u is not i, and the color of vertex v is not j

6. RUMBTRI, RVHETRE]

N N

p ptl

Figure 7. The color of vertex u is not i, and the color of vertex v is not j

7. RUMBTRRI, RVHETRE]
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Figure 8. The color of vertex u is not i, and the color of vertex v is not r
Es muBfEi, RVHIBLRETr

S, MFNGrig S ¥ij,shmnt 2B E MRS, j,s,hmnte{,2,3,,q} . H{ittt} {sttt},
{hettd, {igtd {mitt §.6iid {ntii}, {mtiid A Ny S AT e f, FIEsES. Frig
Xt Np FIGAT B t ) — 25320 uv S — K [iLj,s,h,m,n;t]-S, B3 2 2 Faks Np #BRE 9 FoR I 7R AR B Noso
I 2

Ss BHFEH: B ijshrt BAFEAMERGIGI, js,hrte{l,23,,q} . B {srrt}
{hrrtd, {rjt {ritd {srtg {hrttd, §LrrHA 2 Ny SbE B TR ST f, TRaES. B
TN N, BISAT 00 t (— 2532 uv SEit— Ui j,s,h;r,t]-Ss Y30 HEKs N, T2 08 10 FToR B 592528 B Nipso
i 2o
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Figure 9. The color of vertex u is not i, and the color of vertex v is not m

9. RUKBLRRI, RVHIBFEm

u ¢ v
LA N J
N, N,.,

Figure 10. The color of vertex u is not i, and the color of vertex v is not j
E10 RulBerEi, RVviETRE]

TS Wi st 2N EAMAERKEIEI, j,s,t,re{l,2,3-,q} . B{itjj} {stii} {tij}
{rit AR N, ShEE EREE A f, TIBES. Prifxt N, MREEI0 t 19514 uv LK
[i.j,s,rt]-To B30 3 488 Np 42814 11 PR AOJ7 532 B Npwy HOSE RS, b r AT RO

u ;v
LA N ]
N Np+1

P

Figure 11. The color of vertex u is not i, and the color of vertex v is not r

Bl RuierEi, RviBTREr

T, BFI s ¥ ijsht R M EAMERBEj,s,hrte{,23,q} . H{itrr}, {srrr},
{G.trry, {hrr i BA R Ny AR B AR S AE f, TGRS . PTEXT N, B4 B t 1 — %30 uv S
— R [i,j,s,h;r ]-To RGN 20 48 N 3% R P 12 FroR B 5 VR A8 AR Ny BOIERE, L 7R r T DA o

N Np+1

Figure 12. The color of vertex u is not i, and the color of vertex v is not j
Ei12 sulBerRi, RvHETRE]
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4,2<k <5
56<k<12;
6,13<k <23,
Zu(N)=47,24<k <42
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9,69<k <110
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k < .

4

B N FELE S 2 AR T X I 1FE-A et £ (1,2, 1}, R —AMEiA Dy F7A7E s 2 B4R W] X))

M -E-A gt f (12,1}, AGRFA:
fDi = ( fk (bi—lai) fk (ai) fk (ciai) fk (diai )’ fk (aici) 1:k (Ci ) fk
fo(ad) f (d)f (cd)f (dib,), f (cby) o (b)) fi (

my f, =(fD1; fo, 10 fo, )

B# 1 2<k<5.

ERER S k=28, 7i(N)>3. (IR F(N)=3, H7;(N)>3.)

TBCBE N AETE T R 48 2 2 4R i AT DX e (0 ) B-E- 2 e 0 h o 5 — > 4- T AR RERS U — DN TR I (R 55
AR “R—FBEAE % 4- TR EOGE I PR FrCARERS SO TR I AR AN 4- 146, ]
AL 9 A TAE:

{1112}, {1113} {2221}, {22,2,3}, {3331}, {3,332} {1231} {1232} {1,233}

T N, HAEALLFREL:  h, =(3132,3213,2312,3123;3231,3123,1321,3213) .

AR C(a)=C(by) » HUXPIREIET XA, T A

gt 7 (N)>3.

HR, H3<k<6Bf, 7(N)=4, WhHa@1, zi(N)=4. HHk=68, 7(N,)>4.

BB Ne FAAE TR 2 B T AT XA AL () 4-E-2x e th. KERENS UM — TRt EE & 1 25 A 4-1
NP, —R AN, Hbij=1234 Hi# 1240, IR 13D 4-THEBOVE K. 25, H
AR T 2 B T X Qe ) 4-E-2x et g, XM g TN A, B, C, D, E TR,
Horrijst NVURA R, B 5

A BB =N —K 4748, — DR A-FHEH MG W g = (isiiitii,ijiiisir), HFr=t 5 j.

B RBIRAIPIAN—2K 4- T4, PR R A-TRAM: W g = (ijii itis,isii sjir), Hhr=smi.

C HMB PN — K 474, PR K 4-THRA: N g = (isii jjrs,itrssiss), Hhr=smki.
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D BB — A2 4-T4E, =RA K A-FHEHAM; W g = (kthi,hjirisiirtim), P r=sdiih=s
sir#h, k=ijs, m=ijs, k5 mu]LIAHR,

E Spsbh yUAS 2% 4- AN

PRI HAMRIEE S SN, R RIX SN A IR IR b e A ba,,, R E H R P (€ AH [
FIRTARAS, SZANH), 3 B JUAME T :

B 11 A8 440 AR, 2 E BBk

A Ne 8 44 A BB, AUk 4 4 A BT I 28 — 28 4- 742 8{1,1,2,3}, {2,2,3,4}, {1,334},
{1,344}, HFEIRM O 4-THEHM 4 4-TETHE N E BRI ELES (3213,1341,3144,1243), |
#{1,2,2,3}, {1,124}, {1,224}, {2,3,3,4}, {2,344} 4/ 4-FHEAFERL A — NG
£45.

LREMEA R EESS{1,1,24}, 2NN ag TR HE B 2, ag AMEIAMBIES 1, WA be 1) E5E
EHEGIO 2, Hith 4, Fit 1 BRI B{1,2,23} P Ei 4 RBEL, {2,334 080 1 AL,

AT as TS E N 4, ag AMEAMIBEN 1, WA co MEES HAEN{1,3,2,2}, #MITAS de 1)
CESFEBIBE 2 IR, BERRK=ESHAL .

AT as TS BN 4, ag IMEIBMEE N 2, WA cs MasES RAEN{1,3,22}, Wik d &t
TR V &, FFHOESFTERIEE 1K), Jith2 —k, HERHN=EDESEA L.

AT as TS N 2, ag AMEARIBE N 4, NI A o ESES HAEN{1,4,2,2}, T de IR
6 HEEN{1,3,2,2}, M0 AT be IR & TR ZLH IS 2 BIIR, (HFIR TIPS EA L o

WOXAMETA I EEEAE{1,1,2,4}, PUILXAMTA S-S R aef5{1,2,2,3}, {1,224}, {2,3,34},
{2,3.4,4}.

LR AEESE{1,224}, 2T as TGN 4, agSMEAMBIES 2, WA cq it
A HEER{1,3,2,2}, HITA de FIEES T E H LA 2 B, (HFRIR AN E SR 2 .

AT as TS E (N 1, ag AMEARIBUE N 2, H TR co MEESN{4,2,3,3}, WA de (I
A HEEN{2,1,3,2}, I b FIEAESFEHIBIE 2 —IR, Pite 3 —REL | 54, (H{2,3,443 5%
R BTN o IEE A N{4,2,3,4}, N g = {2142,4234,2132,4324}, [ C(as) = {2142}, C(be) =
{4324}, 1H C(ay) = {1311} LATCIEH Bl o #5005 co I EAEE G N {4243}, T AL de I A EE S FHREH I
Bt 2 —k, Bt 4 — X Bl | %A%, 1842,3,3,4},{1,2,2, 3} AN 2 ik %A

AT ag TSN 1, ag AMELRIBE N 4, BT o EEA{2,3,1,2}, B de IS
MEMBIEE 1 —IK, Bt 2 —IR, ERIRIHDNESEANFH L. BTN e MESEE{2,3,2,1}, #Ii
Mde B AEA REHRBEE 2 IR, (AFIRIIHNES AT L. BT ce MEdEA{2,4,33}), #INA
de ISR A R IBIE 2 —k, Bl 3 —IRHWE | %4, (ARRMHANESHAWL . H A e 1)
tE45{2,3,4,4), WA ds MITOESFERBIGG 2 —k, Hith 4 —REFE | 48, ERAHHAE
B AN AL o

AT as TSN 4, ag AMEARIBUE N 1, T o MBES{2,3,1,2}, ML de gL
TEMBEE 1 —IR, Bt 2 —IR, ERRIHADESEANH L. AT s MEEE{2,321}, #MIM
de G THREHIEE 2 IR, ERIRPIHANESEAW L. B e EEAR{2,4,3,3}, WAL
V &AM BT o MEBES{2,3,4,4), WIS ds MOESFERIUGM 2 —Ik, Bt 4 —RHEBE | 4
fF, AETRIA R N E A AN A

WAENETE 1.1 P N AAETETT S 4 22 B4R R AT X il e ) 4-E- A et
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THIE 1.2 B8 34 AREEEL, 14 B 2REEEL, 14 D e, 14 E Rk

i Ng BL7 34 A BB, Ak 34 AT IR —3K 4- & N i), Hrhij=123 Hi#j,
X a-THERN{1123} {2213} {1332}

#1{4,4,4 1} 5{4,4,4 2y 5 2K A-THEAGH B Bk, {4443Y5=AF K 4-THEHAEGA D
Fibe, B RS A N{4144,4342,4244 2142}, D F it 4 K BEN{4134,3243,4344,3143}, E
R R & R B 9{1412,1243,2142,3422}, 2 Ja ¥4 15 B 75 M R il—M8E, HEE C(bg) = {3143},
{H C(ay) = {1311} LATC v A el o

{44413 5{4 443 5HANHE K 4-FHEAEGH B B, {44425 =A% K 4-7HHAEHN D
b, B A A A N{3134,3244,4344,4144}, D FER S HBEN{4124,2342,4244,2142}, E
Bt 86 H REN{1413,1342,3143,2433}, 2 5445 BRI /S /MEEH R il — M8k, HIR C(bg) = {2142},
{H C(ay) = {1311} ATV & p el

{44423 5{4 443 5N HE K 4-FHEAEGH B B, {4441}5=AF K 4-THHAEHN D
i, B BB EE &AW N{4244,4143,4344,2342}, D BRI ESEE H 8 9{1314,1241,4144,1434}, E
R e & R BE {2124,2433,4234,3142}, 2 e A5 B N/ MEL R i —AN8E, (BK C(ag) = {4244},
C(be) = {2342}, {H C(ay) = {1311}AT LATCIE R Hi B o

WAENETE 1.2 W N ANAFTETT S 4 2 B 4L S AT X il e () 4-E- A2 et

B 1.3 A8 24 AR, 2 B R, 1> Cfiith, 1/ E KBtk

A Ne B8 24 A BB, AWt 2 A~ A BT —2K 4-F & i), Hdij=12Hi+#j, 2
TR A-TERN{1123), {2213}

HE8{3,3,3,1}5{3,3 3 2} 53 2K 4-THRAEHN—A B ik, {4,44,1}5{4,44 23 55 2%
A-THEELG N B, {3,3,34}5{4,443} 5PN 2K 4- T4 AN C #k,

t C BNt 825 {3433,1344,2344,4344}, B, B (& 19{1,3,4,4}, {2,344}CHMH, T
EHE RN B B S .

¥7 C B (045 & N {3433,1334,2334,4344}, B, B4 4P 10{1,3,3,4}, {2,334} 4fEH, T
HHAEN B BB ES .

C Btk tate 54 HAUH X PR, AT 1o 3 o N AR MM 2 HEAE ST X HI YL 4-E-4
Yeth,

B 1.4 B8 24 AR, 1/ CRpidk, 3/ D itk

A Ng B 24 A SRBEE, Agid 2 A~ ABHURFIEE —3K 478 8 i), Hij=12Hi#j, %
TR A FHEN{112,3} {2213} {3,334} 5{4,443Y 5N 2K A-FHEA SN C Bk, {3,3,3,1},
{3332}, {4441}, {444 2NPWEANE=AE 2K 4-THHE N D, D, D k.

17 C BBttt & {3433,1344,2344,4344}, D, B4 & ~{1431,1233,3133,3431}, D, Bidf)
A {2124,2342,4244,2144}, Dy B 556 9{1431,1233,3133,3431} . FIRMEE 2K 4-T4HH
{1,1,2,4}, {2,3,3,4}, {1,2,3,4}, R{1,1,2 4y A B 3, R REH{4,4,41} 5 iR = TFHEHAE. #{1,1,2,4}
J&ag S, IS e MBES HAER{1,3,4,2), HITUN be MOESFEHIFM 2 —k, Hithd—
W, HFIRPIHANESEAT L . H{11,24}12 ¢ MOES, MITLS a MOaES HEE2{2,3,1,4}, HIN
Wb MBS TRE R 1 —Ik, Bif 4 —k, AFRREHEANES AL .

WAENETE 1.4 H N ANAFTETT S 4 22 B4R S AT X Bl e ) 4-E- 22 et

I 15 A8 24 A S, 24 B IS, 24 D KMt

A Ne 85 240 A BB, AWk 2 A~ ARSI —K 47 hiij, Hdij=12Hi+#j, %
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TR ATHENLL23Y {2,213} {3331}5{3332} 5PN K A-THRAE Y B R, {4441}5
{4,442y 5P 2K 4-THEALE N B Mk, {3,334}, {44430 55 =15 =K 4-TF4HEHE N Dy,
D, k.

I By i) 55 9{3133,3432,3233,2133}, B, I (14 15 /9{4144,4324,4244, 2142}, :x{1,1,2,4}, {1,244},
{1,134}, {1,3,34}, {1,344}, {2.2,34}, {1,2,3,4}5{3,3,34}, {4,443} &/ Dy, D, #idk, Hrb{1,1,34}
I 2 V 56, W5 HAE . MR TMANE K 4-THE VR S5{3334}, {4443}HE5HDy,D,
B

{1,334} 5{3,3 34 HE N D BH, N cs M EEA R 2{4,2,31}, I be (15572 H I
Bifh 1 —ik, Bifh 3 —R Hil 2 V &4, HEERPMANESHAM L. {1,334 0% 5{33 346N
Dy HEHL. AR 3 ANEEIE “37 () 4-FHELW 5{3,3,3,4 &4 Dy L,

#{1,3,4,435{3,3 34} E N Dy, M s B dEA HAe2{4,2,3,1}, I AL be (LG T H I
B 11—k, gt 3 —k Hil 2 V &, ERREWANESEAR L. #8{1,3,443 05533343 HEH
Dy k.

WAETETE 1.5 H N NAELETH A4k 22 B4R R nT X G (1) 4-E-2 et

15 1.6 B8 14 A RIEEL, 34 B 2REEL, 14> C 2R, 14 D 6kt

B Ne B8 14 A BB, AR 14 A B 642 4{1311,1211,1411,1312} . {2,2,2,1}5{2,2,2,3}
SN 2K 4-FEM AN B BB, {33,313 5{33,3.2} 5Fi N 3K 4-THEA AN B Bk, {4,441}
5{4,4,42Y 5PN 2K 4T A N B bk, {3,3,3,4} 5{4,4,43} 5N 3K A- T AN C i,
{2,224y 5 =K 4-THEHA G D Bk,

17 C i {45 & {3433,3134,3234,4344}, | B, Witk %A {2,3,3,4380{1,3,3,4}, LiEd 5.

#r C BRI (4R 5 4{3433,3144,3244,4344}, | By itk %H{2,3,4,438{1,3,4,4}, TiEHE .

C Bt & BAVHE X HiR, MAERE 1.6 H Ne ANEAET A B 2 B4R 0] X B Y] 4-E-42
.,

T 17 A8 1A ASREL, 2 BB, 2/ C B, 14 D Kk

 Ne B8 14 A BB, AR 14 A B 42 4{1311,1211,1411,1312} . {3,3,3,1}5{3,3,3,4}
SN 2K 4-FEM AN B BB, {44,413 5{4,4,43} 5PN 3K 4-THEA SN B Bk, {2,2,2,3}
5{333 2} 5PN K A-THEAA N C R, {2,224} 5{4,442Y SN K 4-THEMAE N C, Bibk,
{2,221} 5 =AM K 4-THEH G D Bk,

47 Cy A It 854 8{2322,2123,2423,3233}, Ul C, Bt )t dE & H B8 N{2422,2144,2344,4244}, 1|
B, bR £ {1,1,4,4}80{2,3,4,4}, TiEdl 5.

A Cy Rt 885 9{2322,2133,2433,3233}, | C, iy e & H BeN{2422,2124,2324,4244} .

A7 By ARt 85 AN {3133,3234,3433,4134}, NIl B, B[ (4L A B8 N{4344,4241,4144,1341} . X
{1,223}, {11,24}, {1,234} Ae5{2,22 13058 D B, #{1,1,2,4}R85{2,2,2, 1} 504 D fidk,
H s A 2{1,3,2,4}, B be ARG TR ZHILEIE 2 — IR, Bt 4 —IREH 2 V %14, {1,2,2,3}
AL {1,124 0086 5{2,2,2,1} &8 D i, H cs MEEEZ{1,3,2,2}, #IiAL bs ML ETHE
MBI 2 R, {1,2,343R0 2. #{1,2,2,3}, {1,1,24}, {1,234y 5{2,2,2, 1} 40 D e,

17 By i B2 4 J9{3133,3234,3433,4133}, #7 B, Mk {1 (i 4E & 9{4344,4241,4144,1341}, W[ L.
7 B, R (55 A {4344,4241,4144,1344}, & FHIT4HERM{1,2,2,3}, {1,1,2,4}, {1,1,3.4}11685{2,2,2,1}
AN DR, (H{1,1,3,4}EHi0 2,

S

»

k

y
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Cy BRI A HAUHE IXWRl, MRS TE 1.7 1 N ANELETT S 1 22 B4R 0] X YLt 1) 4-E-4 et

1.8 8 1A AR, 3/ BB, 24 D itk

B Ng B LA A BB, Ak 14 A B 48 4{1311,1211,1411,h}. h 9{1,1,2,3}8{1,1,2,4}
25{1,1,3,4}. {2,22,1}5{2,2,23} 5HANEE 2K 4-FHEMA SN BB, {3,331} 5{3,33. 2} 5N =2k
A-THHAGH B B, {4,44135{4,4423 515 22K 4-THEHAEGH B B, {2,2,24}, {3,334},
{4,443 AP AN 5PN 3K 4-T4EH G A Dy, Do FEEHR.

7 By B (855 8{2122,2423,2322,3123}, B, L1 (LA {3133,3432,3233,2132}, B3 Hith(t)
tEEA {4144,4342,4244,2142% . TR 4-FHEH {1,124}, {1,2,4,4}, {1,2,3,4} &0 2, (H{1,1,2,4}
5{22283 iGN D BH(S V #4T7)E), i D EHRMEESAEE{2.224}. FFE{1,13,4}5
{3,3,34}, {4,443y E N D BE(S V &HETE)-

1 By AR (AR G0 {2122,2423,2322,3123}, B, L 55 9{3233,3431,3133,1231}, B3 B
445 N{4144,4342,4244,2142} . [H{1,1,2,4}5{2,2,2, 4} L0 &4 D Bid(5 V 47 &), WA 4-
THEPHE{L,2,23}, {1,244}, {2334}, {1234}y5Hi0 2. #{12,4430 as FIES, N cs M
HE{4,3.2,1}, IS be EAEASFEHIGIO 1k, Jit 2 —RHEHB L V &4, & 4-TERHL.
i D BRI EES A 5{2,2,2,4). [FFE{1,1,3,4}5{3,3,3.4}, {4,443Y8TCiR414 0 D Bitk(55 V 414
TIE). {1,344}, {2,334}, {1,234} 5{4,4,43YHE 08 D #ibk, #{1,3,44} 8 as S, N cs (I

42{3,2,4,3}, WA be M ES{3,1,4,2}. HIIE{1,2,2,3}, {1,1,2,4}, {1,244} 5{3,3,34} &4 D
R, {H{1,1,2,4}, {1,244} 5t 3,

7 By B (855 N{2122,2423,2322,3123}, B, L1 (A {3133,3432,3233,2132}, B3 Hith(r)
e 4 J9{4244,4341,4144,1241% . [K{1,1,3,4} 5{3,3,3,4}, {4,4,4 3YHTCIELH A D B (5 V &7 &)
FIRM 4-THBPRE{1,334}, {2344}, {1.234y5Hi( 3, A1 5{3,33 4} &N D fbk. {1,334}
Nas IR, W cs M EE S {4,2,3,4}, W4 b I 4{4,1,3,2} . H{1,1,3 4} & Hith 2, [K1{1,2,2,4},
{1244371 5{4,443YH G5 D Bidk, (HEE K A-TENEAL.

By B (A 4E & 9{2122,2423,2322,3123}, B, B A 4L & 4{3233,3431,3133,1231}, B, HEHL[Y)
5 N{4244,4341,4144,1241} . FIRM 4-FHEF HH{L1,2,2,3}, {2,3,34}, {2,344}, {1,234} 55t 3,
[ 5{3,3 34} Ak D ik, #{1,223} N as (NEEES, W cs MEEETFEHIZIE 2 —k, Hith3 —
WHIH R V %M, RF 4&-FEAFL. {23,340 as LS, W cs FEEEE{3,2,4,3}, NI ds (4R
B TRE I 2 — K, B 3 — K il V &, R 4-THAW & - il DB A5 A 05{3,3,3,4}
T4 4- TP HE{1224}, {1244}, {2334}, {2,344}, {1,234y&Hith 4, 7 5{4,443HEN
D i, #{1,2,24} 0 as s, W o MEESTFEBMAE 2 —Ik, Bt 4 —REWZ V&4, &
T 4-THENHL. #7{233438 as S, HesMEES{3142} N ds MEESFEBRIZM 2 —
W, Bt 4 — IR Hit e V &M, /T 4-TEANHL: {2334} as s, H e M5EE{3,24,3},
T ds B ER A TR EE AN 3 — K, Bl 4 — IR I A2 V 264, R T 4-FEEAN L . R16{1,2,4,4}, {2,344},
{1,234} %6 5{4,4,43YHEN D Bk, N Dy B 5 GH{2144,4234,4344,3142} . FIRE) 4-F5
{1,2,2,3}, {1,2,2,4}, {2,3,3,4} /8 5{2,2,2, 4} A0 D B, (H{2,3,3,4} % 5{2,2,2, 4} 44 D B (5
V &AM ).

M By B A N A 4- T A G FEL. MZERETE 1o 8 H Ne ANAFAE T i 2 554 A0 mT [X 51
) 4-E-2 et

FE RS A BB, 0B Hofh = 2R BRI AT T, HR ISR B NS K 4 TENBA L LR L,
Ha %
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TE 1.9 5 6 4 C et

i N B3 6 /N C M, HAe{1,1,1,235{2,2,2, 1} 58 28 4-THEA A0 Co Bk, {1,113} 5
{3331} 5N 2K 4-THEMAE N CH, {11,1,4}5{4,44 1Y 5N =3 4-THA SR Cy Bk,
{2,223} 5{333 2} 5N E K 4-THEAE N C R, {2,224 5{444 2 5B K 4-THEHAEGHN
Csfitk, {3,33,4}5{4.443}Y5MN 5 2K 4-THEAHE N Cobibh.

tr Co (85 {1211,1312,1412,2122}, C, BB th e & W RE2{1311,1233,1433,3133}, C, k{4
A HBE2{1411,1244,1344,4144}, C, i A HRE/£{2322,2123,2423,3233}, {H Cs B tAEEL TR 4-1
#{2,234}58{1,24,4}, LERWATHEIMOAMH, BOGIEHE ) Cs bk,

tr CoR 46 {1211,1322,1422,2122} [ 3 . AETETE 1.9 H Ne AFAETH AU 2 F AL 5 AT X G
(1) 4-E- Yt

TE 1.10 75 54 C M, 14> D it

i Ng B9 5/ C Zbith, HAEe{1,1,1,235{2,22, 1} 5N R 3 4-FHEAA/ N ok, {1,1,1,3}5
{333 L EMAE K 4-TRAG N G, {1,1,14}5{444 135415 23K 4-TRAG N Co Bk,
{2223} 5{333 2} 5N K 4-THAEGH CoBk, {2,224} 5{4442 5N HE K 4-TEHAG N
Csfiith, {3334}, {44433 b —NEAN K 4-7HEHAEH D k.

[F15TE 1.9, SETETE 1.10 H Ne AFELETI ik 22 BLAR fUnT X0 Je i) 4-E- At

B 111 A 24 B BB, 44 C KM

#r Ne L5 4 /> C 28Mile, HEE{1,1,1,2}5{2,2,2, 1} 5 2K 4-THEHAE N Co B, {1,1,1,3}5
{333 L EMAE K 4-TRAG N G, {1,1,14}5{444 13515623 4-TRAEG N Co Bk,
{2,223} 5{333 2} 5N K 4-THEAE N C, 158k, {4442}, {44435 NMEKA4-THEHAEGH
BBk, (53,334}, {2,224} k5 M5 2K 4-THEAE N B B, (A2 B BLEIIALE 5%1F)

WAETETE 111 H Ne ANAATE T B 22 848 5500] Xl et ) 4-E- 22 et

B 112 B8 14 B ISBE, 44 C I8l 14 D Jpith

i Ng B 4 C2pith, HAEE{1,1,1,235{2,22, 1} 5N R 3 4-FHEHA KN ok, {1,1,1,3}5
{3331} 5N 2K A-THEUE N C i, {11,1,4}Y5{4,441YS5THANE =K 4-THEEA 5 R Co ik,
{2223} 5{333 2} SN K 4-THRAEG N Colitk, {4442}, {44435 K A-THEHAGN
B B, {3,3,3,4}5{2,2,24} 7 M EWAEE 2K A-TFHEAE N D, D EL. (ANl 2 B BLERZH & % 1F)

i Co (085 {1211,1312,1412,2122}, C, Bt tE & W RE,2{1311,1233,1433,3133}, C, k{4
A HAEE{1411,1244,1344,4144%}, C, it th A HAER2{2322,2123,2423,3233}, {H B Bt EAT 4-F
£8£{1,2,4,4358{1,3,4,4}, ERMWNTEECMAH, MOCEAEN B .

#r Cy i 042 5{1211,1322,1422,2122}, #7 C, iR 14L& 72 {1311,1213,1413,3133}, Cytithtitis
HBEE{1411,1244,1344,4144}, C, Bttt & HEE/2{2322,2133,2433,3233}, {H B (it &7 4-T4
{124438{1344}, FLRBRWATHEMOMHEH, MEZEAAN B . & C B E L E
{1311,1233,1433,3133} H. C; i (42 42 {1411,1214,1314,4144}, {H C, Bt AT 4-T4{1,2,2,3}k
{1233}, ERWATEHCMA, BOCEHEN C . 47 C i85 ,2{1311,1233,1433,3133} H.
Cy B (5 572 {1411,1244,1344,4144}, {H C, It E TR 4-145{1,2,2,3}8{1,2,3,3}, FAPIANT4H
WO, MIIEAE R Cufibe,

WETE Y 1.12 1 N ANAEAE T Rt 2 B4R i) X G 1) 4-E-Ax e th.

1B 1.13 U 2 4 B 2R, 34N C 28Mibk, 1/~ D ik

7 Ng U5 3/ C 28k, Aid{1,1,1,2}5{2,2,2, 1} 55 2K 4-THEHE N C B, {1,1,1,3}
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53,33, 1} 5NN K A- TR AN Coii e, {1,1,1,4 5{4,4,4 1} 5 /B 28 4-THEH &8 Cofid,
{2,223}, {2,2,24}: {33,3,2}, {3.334}: {4442}, {4443 EAH GHANE 2K 4-THEAS N
BB ik, FEMR T —HP ISP 2K 4- 74 H G0 D k.

A Co B2 5 {1211,1322,1422,2122}, # C Btk (0455 /2 {1311,1213,1413,3133}, CzfithtvtE &
HAERE{1411,1244,1344 4144}, #81{2,2,2,3}, {2,224} 5 2K 4- T4 48 B filk, {H B, itk
tBEAT 4 THE{L223380{1,224}, L@ERMHATEMOMH, WILEHAAEN B B, FHE
{4,442} {4,4,43}: SWAEE 2K 4- TSN B B, H By B SE ST 4-74{1,2,4,4380{1,3,4,4},
FRPANTFEMOAEH, MOCEAE N B B, MITGEHEHA A B ik,

tr CoBR 5 {1211,1322,1422,2122}, #i C, M (14572 {1311,1213,1413 3133}, CylEthitEi&
HBEAE{1411,1244,1344,4144}, [A13E, TiEHA AP B ik, # C, B84 /2{1311,1233,1433,3133}
H G it 84 72{1411,1214,1314,4144} #81{2,2,2,3}, {2,224} 5 2% 4-THEH SN B Bibk,
B By BB ST 4-T4{1,22,3}8{1,2,2,4}, LMD THEIOHEH, #IEAEN B B,
{3.3,3.2} {3,3,34}: S EE 2K 4- A E N B B, H B B USRS T 4-74{1,3,3,431{1,2,3,3},
FRWATEAOHEH, MOoEHAERN B B, WREHAEGHEMWA B Bk, & C, Bt G 2
{1311,1233,1433,3133} H. C, itk (b 85 &2 {1411,1244,1344,4144}, 3, TEHEEW B bk,

WAEAETE 1.13 H1 Ne ANAATE T i B 22 848 5500] Xl et i) 4-E-22 et

I 114 B8 44 BB, 14 C i, 14 D Jpith

#r Ne B8 1A C 2R, Aghin{1,1,1,235{2,2,2, 1} 5 AN 38 4- A58 C Bibh, {1,1,1,3}
5{11,1,4Y5WN 5% 2K 4-THEMA A N BB, {2,2,2,3} 5{2,2,2, 4} 5N 28 4-THEM A8 B, ik,
{3331} 5{333 2} 5N K 4-THAEG N B Bk, {44,413 5{4442 5N E K 4-TEHAGN
B, B, {3,334}, {44433 H N5 =AE K 4-THEAEG ) D B

i C B8 5{1211,1312,1412,2122}, B B EE G 4-T5{1,1,2,3}8{1,1,2,4}, F&RHA T4
WO, MICEA SR B,

1 C (0 8E5{1211,1322,1422,2122}, B, iR (W5 4-174{1,2,2,3}8{1,2,2,4}, IR T4
HOEH, MOCEAA N B, bk,

WAETETE 1.14 1 Ne ANAEAE T sl 2 B4 55n] X Yt 1) 4-E-A e th.

EAEE AR, RN AL =R T, HARTE Y B K 4-FHEANHON L LUH 21
B, WE %,

L LATE, M2<k<5Bf, 75(N)24, 2k=6K, 75(N,)>4.

WG 2<k <58, N R 2 mAE XM 4-E- 24,

el Ny 33047 sl 2 ARV X B 4-E-4x et fp. f, = (1311,1211,1411,1312;2422,2322,2122,2421).

7E Ny 0 il 2 AT X A 4-E- et 3Rl b, 45 Na HEAT S 2 AR AT X A 4-E-2 e fh f5. f
= (1311,1211,1411,1312;2422,2322,2122,2423;3213,1341,3144,1241).,

7E Ng 0 22 AR T X B 4-E-Ge i 3Eml b, 45 Ny HEAT A5 2 AR AT X 1) 4-E-4xeth 4. 1y
= (1311,1211,1411,1312;2422,2322,2122,2423;3213,1341,3144,1243;3433,3233,3133,3431) .

TE Ny [ 550 22 AR TT X I ) 4-E- e FERE b, 45 Ns HEAT il 2 AR v X1 4-E- 4 foo fs=
(1311,1211,1411,1312;2422,2322,2122,2423;3213,1341,3144,1243;3133,3233,3433,3134;4244, 4144 4344 4241) .

{1,223}, {1124}, {1,224}, {2,344}, {2,334}

I R TR G 2 <k <5, Ny H g2 T X 1) 4-E- 246

B2 He<k<12if, 75(N,)=5.

k
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Me<k<13, 7(N,)=5, WHMmB 1, 7 (N )=5. HSk=13K, F(N,)>4. iEH5H k=6
AL, WA %

Me<k<12, Za(N)=5. #1=5M, 7ENs ¥ SbhZ2 HmER XA 4-E-2 et ieat B, 2470
TR

[5.4,2,3,3,4;2,1]-S, ®# /085, [5,3,4,2;1]-05 HF 055, [3,2,4,3,5]-T, BEI4riE5, [4,3,2,4;5]-T,
REyiase, [2,4,3,2;5)-T, 851 ria 5, [1,2,3,4;55)-T, Bl /ria 5, 4:{1,1,4,5}.{1,4,4,5}.

B 3 M13<k<23mf, 7 (N,)=6.

M14<k<26, 7(N,)=6, WHMML, z(N,)=6. HY k=24, 25, 26 I, 7(N,)>6. iEH5
L k=6 KL, HEE,

M13<k <23, Fu(N )26 1 =60, 7E Ny (158 2 H AW X 51 5-E- P i ial b, BT

TR
[6,4,2,3,4,5;3,1]-S; & %l 7315 &, [6 5,3,4,4,5;3,2]-S; B | 432 B, [6,2,3,5;1]-0; AL i ﬁj\ iz &,
[6,4,2,5;1]-0; B4 0I5, [6,4,5,3;2]-05 B ric 5, [4,3,5,4;6]-T, BFIris &, [3,5,4,3;6]-T, A sric

5, [2,6,1,2;5]-T, B#HI4ria 5, [1,2,3,4;6,6]- TZ%MJ/\ 25, 4{1156}, {1,556}.

B4 M2a<k<a2i, 75 (N)=7-

M27<k<45, (N )=7, WHAEL, 75 (N )27, HX4k = 43, 44, 4508, 7(N)>7. iEH
X4 k=6 KL, #EE.

M24<k<42, Fu(N)=To Hl=T70, 76 Ny I8t 2 EAEN X 6-E- YO Hent b, 47
LINSY R

A MIKN 1,2,3 BEAT[7,i + 3,i + 1,i + 2,5,6;4,i]-S, B iz .

BRI L2 A VRN j+1, j+2,-, 3 BEIT[7,0,i + 1,6;j]-O BB/ EH, A ik 1,2 3447[7,5,3,6;
i] -0, BH M85, [7,5,6,4;3]-05 FU | s,

17 [5,4,6,5;7]-T, B 4ria 5L, [6,5,4,6;7]-T, AL 43855, [4,6,5,4;7]-T, B4¥HI 43z %, [2,3,5,6;7,6]-T,
R iz, [1,2,3,4,7,7)-T, ME a5, [7,4,51,2,6]-0, TF4rissi, [7,6,2,3,6,1]-05 B iz s, &
{1,157}

B 5 H43<k<68Hf, 75(N,)=8.

M46<k<73, 7(N,)=8, M1, zi(N)=8. HYk=6970,..731, 7(N)>8. iEH5
L k=6 KR, By k.

M43<k<68, Zn(N)=8. #1 =8I, 7E Ny Rk mEN XA 7-E-2 YO Ra B, 27
LUNSURE

A RN 1,2 3478, + 3,i + 1,i + 2,6,7;5,i]-S; B ria 5,

AP RIN 1,23 & i KUCN j+1, j+2,- 4HHT[8,i,i + 1,7;j]-0, B 85, 4 i #KkH 1,2,3 47
[8,6,4,7;i1-0, AL | 4y iz 5, 2 )5 i 17[8,6,7,5;4]-0; B | 4y iz 5, [8,4,6,1,2,6]-0, AL 4y iz 5,
[8,2,5,6;3,7]-0s i 43 i2 5,

F4317[6,5,7,6;8]-T, i 4ria 5, [7,6,5,7;8]-T, AL 4ris 5, [5,7,6,5;8]-T, A 4riz 5, [1,2,3,4;8,8]-T,
M i, [7,4,5,6,3,2;8]-S, & 71z,

e fp,, =(7833,3518,3618,8187) .

{1158}, {1178}, {1,258}, {1,7,7.8}.

%6 2469<k<110M, 75(N,)=9.

%1
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M74<k<112, 7(N)=9, WHaHHML, 75(N)29. HYk=111, 112#, 7(N,)>9. W5
X k=6 W REL, M=

M69<k<110, 75(N,)=9. #t1=9f, 7E Ne )it HAER XY 8-E- Yt ¥ kAL b, HEAT
LNy

A MK 1,2,3,4,5 BEAT[9,i+3,i+1,i+2,7,8;6,i]-S, Bl iz 5,

LRI 1234, & VKK j+1 j+2,--- 5 3ET[9,1,i+1,8;j]-Oy B HI /i b, 20Kk 1,234,
HEAT[9.758]-0; HHNSMIEF, 25 FHHEAT[97,8,6:5]-0; M 4MIEH, [9.452,16]-0, B HI4MIE S,
[9,6,7;2,1,8]-0, B 4riz 5, [9,5,7;3,2,7]-0, B 4ri2 5, [9,6,7;4,3,8]-0, BUI4riz 5, [9,1,5,6;1,8]-O5 %

HMIEH, [6,7,4,51,2,9,2]-06 B /35, [5,7,2,3;1,6,9,3]-06 B i 5, [6,8,5,7;2,4,9,2]-06 BLH /HIEH .

FEAT[7,6,8,7;9]- T, B 4ME 5, [8,7,6,8,9]-T, BLI4ME ., [6,8,7,6;9]-T: BI4MEHE, [4,2,3,5:8,9]-S;
BH a5,

[1,2,3,4;9,9]-T, A 5riz 5, [5,6,7,8;9,9]-To ALl Sriz 5.

£{11,7,9}, {1889}, {1469}, {1.4,7.9}.

{1179y 5% % 4 iR +H£ {157}, B 5 iR +£{1158 {1,178 4H A&, "1
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