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n4E B ZEAL NS, TEEV(S,) = {a1az---a, | a; € (n),i = 1,2,--- ,n}, HAF(n) =
{1,2,--- ,n}, W%

E(S,) ={w|u,veV(S),u=a1...04;...0n,0 =0;...01...0p,2 < i <n}.
BARIV(S,)| = n!, Spf(n — 1)-IENE, X(S,) =n — 102 20 > 36, S, E/NEANCs. K245
H T RSy, SsFSy. S, TR AnNSh, 1 <i <n, HHV(SY) = {ataz - an—1i | a; €
M\ {i},7=1,2,--,n—1}. BREANSI5S, A, WFS, F by =a,--a;an,v=
Q@i ar, FRoulfIHEE . SEd AT A R — A0S 2n > 3B, S, R I E R
AT S 2 BB L R —AAAEE. T <a<b<n, its" = Gv(sy) uv(set)u
S UV(SETHYUV(SY)]. Mn > AR, SFTAR R, 5 € (n) Hi # 4, B[V (SL),V(S1)]] = (n—2)!,
St RIS 2 6] (R Rk g A S (i P 2 AR N 26 Sy v R R 4.

31382.108 4 > 30, WF C E(S,) H|F| < 2n — 5, WS, — FEBSIL/NS TR

313E2.2018] 4 > 30F, WF C E(S,)H|F| < 3n—8, NS, — F#Eil /N 32 T s H
EEYpl

51382.30181 ¥ F C E(Sy)H|F| <5, WS, — FiE@sk /N T A S5 E £ N3,

31382.41831 M > 4, WF C B(S,)H|F| < 4n — 11, S, — F&il sk H /N3 32 T AR
HEEDES

3132.501  Hp > 4t #S C V(S,)H|S| < 4n — 11, S, — Sl L F&4#BZ —.

(1) S, — Si&iE;

(2) Sn — SHWAG 3, Ny SRR Py, IRSLIA RS

(3) Sp — SH =AM, N SCRINAL SRS A P AN L £

(4) Sn — SEHIUANZL, /NS =AML A

63 FEgEIR

3.1 Yn > 4l ckl(S,) = 4n — 10.

iE ESEIEM G > 41, cki(S,) < 4n — 10.

Wu = 1234---n, v = 2134---n, © = 2314---n, y = 1324---n. &S = N ({u,v}) U
N ({z,y}), WS, — SAEE, HAEAN3ZES, {u, v} FIS, {z,y}], B|S|=2[2(n—1) —2] —
2 = 4n — 10. Hn > 4, HFn! — (4n—10) — 4 > 0, ATLLS, — SE /A3 9 3.
RiEwES, — S — {u,v, 2,y — ML 5, WAN (w) € S. #{s,t} C N (w), #{s,t} C
N ({u,v}), LS, TR RCLECs, 58, T i/NEACT &, Frbl{s,t} € N ({u,v}). [FZE,
{s,t} € N ({z,y}), FH2H{s,t} C N ({u,v})UN ({z,y}). HTn > 48}, [N(w)|=n—-1>3,
stz € N (w)\{s,t}, Wz ¢ N {u,v})UN ({x,y}), BIAZ1E, Hwd L Sr g, Fiks, — S
FEANEEE 7y ST BT 2220 2, VERF| S| = 4n — 10, FTbherd (S,) < 4n — 10.

NHAE Xn > 48F, cxi(S,) > 4n — 10.

HNFTEIRMERH S| < 4n— 11T RS, #H S, — S 73 S g 28 # S, — SH L
S BIAT. ARYE 5 BE2 5T EE R AL, R EAE S S, BI1-8403- 73 3, A2 S| > 4n — 10,
Filheri(S,) > 4n — 10.

ZE b I19Mn > BT, ekd(S,) = 4n — 10.
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S133.1  Mn > 4bf, WF C B(S,)H|F| < 4n —10, NS, — Fil L4tz —.
(1) S, — Fi&i;
(2) S, — FAEWANI L, NSRBI Py, -5, B P, LI s AT
(3) Sy — FAZA3L, Ny SCRANSE MRS B A RN AT
(4) Sy, — FEWUN 3L, /Ny 3R =R A

WE LUR AR B R B B 1 M R A AR PR . R RS BB = 407, S5 nT LU
S EEARL. BT R s > 5EATIEY]. iLF, = FNE(S)),1 <i <n. AK—BHE,
BIF| > B > > |Fy|. i8d = {i € (n) | |[F] = n—2}, W|J| < 3. GW[JT| > 4, s
HIF| >4(n—2) =4n—8>4n — 10 > |F|, FJ&. WS, — MRS NH;, 1 <i<n. K&
PR DU R .

151 |J| = 0.

SHFAEEML <i<n, |F| <n-—-3<n—2=XS"), FILAS, — FREEN. TR AE
fla,b,c € (n), H[V(S),V(S5)] ¢ Fitf, S¢ — F,f1SE — Fyilid 52 A%, 4V (S2),V(St)] C
FIef, #H[V(SH), V(S7)] € F, U‘Jém > 55?“, HIV(SH), V(Sﬁ)]l + [V(S3), V(S =2(n - 2)! >
dn — 10, FJ&, N[V (S9), V(SS)] € F. FEA[V(SL), g F. JibASe — F,f1S% — F,A]
LLEILSS — FARE. W4, b, TN, BTULS, — FiE % W (1) AT

1EH2 |7 =1.

EREMBEET, [F| >n—2. NFAEEN £ 1L,|F] <n-3<n-2=XS),
PAS! — FiREBR. HT|F| - |Fy| < (4n—10) — (n—2) = 3n — 8, HXHMEEMHAZEKa, b, c €
(m)\{1}, [V (S5), V(Sp)] & Fif, S — F, S, — F il s SGARBE. [V (Sy), V(Sy)] € FIH,
#HV(S2),V(SS)] C F, M*Mn > 585, H|[V(S2), V(S)]|+|[V(S2), V(S9)]| = 2(n—2)! > 3n—8,
xFJE, BV (S2),V(SS)] ¢ F. FEA[V(SL),V(SS)] € F. FiblSe — F, St — F, Al LAl
itSe — FARE. R¥fa, b, cHEREM:, FTAG = S,, — F — V(S})I%EIE. HRELLF A

1Ef2.1n -2 < |F| <4n—15.

HT|F| <4n—15=4(n— 1) — 11, FrUARHE 51 BE2.40T 3.5} — Py id /N 73 SCT0 s s
HEZ N3, BV (Hy)| > (n— 1) = 3. FEBNS, RN RACE —ANAME AL BT Yn > 5B,
H |V (Hy), V(S 2”1)]| > (n—1)!—3>3n—8, FiAH ERG F. LS, — FE@s /Ny 52
Tﬁrﬁ'ﬁ%@%m, S5 (1)-(4) 2 — AL

ER.2.2 |Fy| > 4n — 14.

HF|F|—|F| < (4n—10)— (4n—14) = 4, Bl R ZHAKMRIDIEV (SE) 2 4, FiLhS)E — Fyh
BEZHINTSAARERG. HTIV(H)| > (n—1)! —4, %n > 5B, |[V(H,), V(S 2”])“ >
(n—1)!—4>3n—8, FTAHERIG L, NS, — FIEBSRILND L s B3 E L N4, i
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JE K INAL Hug vy, ugva; (B)IYAS 732, /INaF 3R A AL shu, ol — 5 AL Hxy; () LA
53, NG 3R I IAL flug, g, ug, ug. WS, — FIl 2 (a) 1 /N5 SR AL skl i Py, T
A|{u}, V(P)]| <1, BMFES, T EKCsHCy, 55, T H/NEACT &, F|F| > (n— 1) +
[(n=2)+(n—3)+(n—-2)]—1=4n—9 > 4n—10 > |F|, FJE. &S, — Fii & (a) /Ny w4k
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ML v1, ugva, WA |[{ur, v1}, {uz, v2}]] < 1, FUFES, FIEHC380Cy, 55, F i/ NEACH
&, | F| > [2(n —1) = 2]+ [2(n —1) = 2] =1 =4n — 9 > 4n — 10 > |F|, FJ&. &S, — Fiii
), WA [{u}, {z, v} + [{v} {2, v} + [{u}, {v}]] <2, BMLES, PERCs, 55, i/ E
NCTF &, R|F| > (n—1)+n—-1)+2n—-1)—2] -2 =14n—8 > 4n — 10 > |F|, FJ&.
WS, — Fii L (c), WA B L350, us, us, us Z I, FWLES, FIRCs8kCy, 5 S, F
Bl NC T &, IE|F| > 4(n—1) =3 =4n — 7 > 4n — 10 > |F|, FJ&. LS, — FARER (a),
(), (ME—1ETE, TREER(1)-(4)Z— KL

18/3 |J] = 2.

FERFEL T, |[FL| > |[Fal >n—2, |F| < |F| - |Fy| < (4n—10) — (n —2) = 3n — 8. X T
M # 1,2, |[Fi| <n—3<n—2=\SL), FTLAS, — F&&Ed. EE:J:|F| |F1\ — Ry <
(4n—10)—2(n—2) = 2n—6, HXMEEFFIAEMa,b,c € (n)\{1,2}, H[V(52),V(Sb)] & FH,

— F,AISY — Fyiid se XalHE. MV (S2),V(Sh)] C Fif, #[V(52), (SC)] CF, W*n >
5, ﬁI[V(Sﬁ),V(Sﬁ)]IH[V( 2, V(S =2(n—2)! > 2n -6, TJ&, L[V (S3), V(S5)] € F.
A A [V (S N ¢ F. ﬁﬁusa F St — Ry LLEIESS — FAHE. *E%Ea,b,cﬁwi%?ﬁ,
ﬁﬁuG Sy fF V(Sl)UV(SQ) . FRELLUN =R .

FH3.1n—2<|F|<2n—T.

FEEI R <|F, ibn-2<|F| <2n-7. X Ti=1,2, HT|F| <2n-7=2(n—-1)-5,
F)TLJTE?E%H@JEH%SZ FLL_jZﬁ?/J\ﬁ‘EZE*AHRL'E BTV (H;)| > (n—1)! =1, BTl
L > 5, [[V(H;), V(S )]|>(n D—1—(n—2)! > 2n—6, JTULH,ER|G I, LS, — Fi
ﬁdzﬁd\éj\s'aﬁa BHEZ N2, 45 (1)-(3)Z— oL,

ER.3.2 2n — 6 < |Fy| < 3n — 11.

HT|Fi| <3n—11=3(n—1) -8, iR#E5H2.201 5 S} — WEHN Y Z AR
N2, |Fy| < |F| —|Fi| < (4n —10) — (2n — 6) = 2n — 4. E|F2| =2n —4, M|F| > 2n —4, Ik
W|F| > |Fi| + |Fo| > (2n —4) + (2n —4) = 4n — 8 > 4n — 10 > |F|, FJ&, FibA|Fy| < 2n — 5.
Hn > 60T || < 2n—5 <3n— 11 = 3(n — 1) — 8, RIEF| H2.20552 — i@/
ST BB ELZ N2, Mn = 50, HT|Fy| < 2n—5 =5, RIEF| HE2.301 1552 — LB
N TS E 2 RS, mTFV(H)| > (n— 1) — 2, BTl %n > 55, |[V(H)), V(SE™))| >
(n—1)!=2—(n—2)!'>2n—6, TLLHZENG L. FE|V(Hy)| > (n—1)! -3, Frbhi4n > 50,
[V (Hs), V(SE™)]| > (n — 1)l =3 — (n— 2)! > 2n — 6, FiLLHL 3% 5IG L.

NS FEBSE — Bl /Ny AT . WSE — Folf) /N 93 32 IRSE pu ML P ay,
WA {u}, {z,y}]| <1, BUAES;HIRRCs, 55, T BN ACT JE, K 2Mn = 58], |Fy| >
(n—2)+12n—-2)—2/—-1=3n—-9>2n-5>|F|, TE. WSZ— FKLK/NZeE3NIL
Rt ug, ug, WA B L2y, ug, uzZ 8], B WAES, TIEKCs, 58, H &/ NENCH JE,
Rl = 5, |Fy| > 3(n—2)—2=3n—8 > 2n—5 > |Fy|, TJE. W2 — Falfl/Ny > 2 Ps,
HERBSY — @ e Ny T S E 2002, FrCARE P Ti s 2 /0 — ANMER H 3G F, T
RES, — PN LIRS E L N2, 4518 (1)-(3) 2 — AL,

AR HI8SE — FlE @ BN SE TR B E L N2, Bifn > 6, 52 — Fpifil st/
X REEZ N2, LT % En > 50, S22 — Rl BN TR BB 2 2. 45
A SE — R EES N LTSS E L N2, THELL T =M.
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157#3.2.1 51 FyR1S2 — P,
/fs@JSl = H,,S? — F» = HERIG, FiTLLS,, — FiEl, 4518 (1),
E7.3.2.2 S}L FES? — [LiEiE.

RSt — P&, MSY — Fy = HERG. T HWERG, FrLlS, — FE@ES N> %

]ﬁlﬁ'ﬁ%@%m Z5(1)-(3) 2 HROL.
EH23.2.3 S} — FFIS2 — RN EIE

I3 LA R 6 R I 5 .

(i) WS — F11S2 — Folfy/Ny 3B i — AN IRAL R, TS5 8 (1)-(3) 2 — FRAL.

(ii) BSE — FiFIS2 — Fylf/NGy SCHR A — 4N, Bk (1), (2)2—Wor; 808 S, — FA =
3L, NG SR RIS ug v, ugve, WA | [{ur, v1}, {ug, v2}]] < 1, HWTES, FIEHC35Cy,
58, Hi/NENCs T &, NIEIF| > 2(n—1) = 2]+ [2(n—1)—2] =1 =4n—9 > 4n — 10 > |F|,
TE.

(iil) WSy — FAMISE — Folf) /N7 SCHR & AN AL s, W B3 45 18 (1)-(4) 2 — BUAL; B
HS, — FA ()=, /N 3R W4 ML Hugvr, ugve; ()P S3 3, /N3 32 2 WA AL
S g, v — 2 IS Way; (o) A58 3, /N5 38 A ISE Rlug, uo, ug, ug. WS, — F
2 (a), WA|[{ur,vi}, {ug, v2}]] < 1, BWALES, HIE RC3HCy, 58, e/l ACe T A,
WF|>[2(n—1)=2]+2(n—1)—=2] =1 =4n—9 > 4n—10 > |F|, FJ&. &S, — FiiL(b), M
A{ul, {x, v} + [{v}, {z, v} + [{u}, {v}]] <2, BULES, FIEKCs, 55, FE/NEACT JE,
HEIF| > -1 +n—-1)4+[2n—-1)—2—2=4n—8 > 4n — 10 > |F|, FJ&. &S, — Fifi
S (c), WA 2 23U, ug, us, ua I8, TS, TIEKC B Cy, 5, iR/NENC T
J&, | F| > 4(n—1) =3 =4n—7>4n—10 > |F|, 7J&. T&S, — FARRERZ(a), (b), (c)fE—
5.

(iv) BESE — FyRIS2 — Fo /NG5 343 il — NI s R — 25 I, 81— 2 AL I AT — AN
S, MEE(1)-(3) 2 — O

(v) WSL — Fy S — Folf)/INay 325y & — AN IRSE SR AN 9IS7 s, B A7 s R — AN
ST, TS5 (1)-(4) 2 — BT

(vi) WSy — FAFISE — Fa /o3 303l je — /«?M_Lljlﬁ?ﬁ/\‘ﬂﬁiﬁ BN 5 A — 259K
SLIA, B 4518 (1)-(3) 2 — WAL BUH S, — FA (a) = AN 32, /Ny SORINAL flu S Ps; (b) YA
OYZ, NG SR AN IRSL s, v A — 2Ly, S, — Fwi( ), WA |{u}, V(Ps)]] < 1, 1501
TES, HIERMC3 5Oy, 58, H i/ NENCs T &, R F| > (n—1)+[(n—2)+(n—3)+(n—2)]-1 =
4n—9 > 4n—10 > |F|, FJ&. ¥S,—Fii2(b), WA |[{u}, {z, y}+][{v}, {z, y}]|+[{u}, {o}]] <

BINAES, HIERCs, 58, T/ NENC T JE, B F| > (n—1)+ (n—1)+[2(n—1)—2] -2 =
dn —8 >4n —10 > |F|, 7. T&S, — FARERZ(a), (b)E—1HTE.

1%/#23.3 3n — 10 < |Fy| < 3n — 8.

HF| | <|F|—|F| < (4n—10)—(3n—10) = n, fibn—2 < |Fy| < n. H|F|—|F|—|F| <
(4n —10) — (3n —10) — (n —2) = 2, BIFEV(SL) UV (S2)Z A B Z AP KIREEDL. Yn > 68, B
FIF <n<3n—11=3(n—1)—8, RIS #2201 552 — Bl /Ny TS BB E L N2
Y = 5B, HT|Fy| < n =5, IIE5I#2.301352 — FEIEEH /N XA S EZ N3, H
FIV(H,)| > (n—1)! =3, FilhMn > 58, [V(Hy), V(SE™)]| > (n—1)! =3 —(n—2)! > 2n—6,
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BT H 3 ERG L.

T ES2 — BN LEEINT A, BSE — Falf/N o 3R IR Aufl IR by,
WA [{u}, {z, y}]| < 1, BUAESs FIEMCs, 5, Fi]DREIACT &, Ik Zn = 5i, || >
(n=2)+2(n—2)—2]—1=3n—-9>n, FJE. &®SZ— FI/Nr3E3 NI Mug, ug, us, N
WA B L2, up, us 18, BIAES, TIEHCs, 58, T i/NENCHF I, Bk Mn = 51,
|F| >3(n—2)—2=3n—8>n, G WS2— LI/N SRR, W Y4n = 58, K] >
(n=3)+(n—4)+ (n—3) =3n—10 =5, ZiG|F| <5, 13|F| =5, I |F| < |F| - |F| <
(4n —10) — (3n — 10) = n = 5, HHE T FL2. 30 1HSE — F BB/ SCT S BB £ A3, |
FIV(H)| > (n—1)1 =3, Fibhn > 50, |[V(H;), V(SE™)| > (n— 1)1 =3 (n—2)! > 2n—6,
FTUAH FERIG b 35 Py AN TR AR s AESE — Fu /N S, SE — Py NGy SO = A
TS, v, w. B, v, wEBRISL T, W Hn =58, |Fy| >3(n—2)—2=3n—-8=7>5>|F|, ¥
J&, BT hu, v, w2 AT S AL, T, v, w5 S2H B PsTERCy, 58, H i/ INEA O
J&. PGS — Fo /Ny SRS Py, Pyp 2 /0 — AN ASGE R H 3G L, RS2 — R RIG. 45
HSE — FyBEl s N> ST RSB 2 N3, FELS, — FHEEE BN 3 3T LB £ 3, 45
W (1)-(4)Z— Mo

HHEHIESE — PRl B /N7 ST T A ﬁiﬁ%%fﬂ Hén > 60, S2 — Fpie il s/
oy ST R déﬂl%%iﬂ WA R % JEn > 5, S2 — N ST R E 2 2. R

#S2 — P45, HR LU N 4R s .

(1) WS2 — R i@, M| F| — |Fy| — |Fo| = OB, S, — FHEIE; 4|F| — |Fy| — |Fy| = 18,

S, — FiE®, s GWAN3C, NrSORIGLE; M| F| — |Fi| — |Fo| = 28, S, — FiE®, i f
PN 3E, NGy SORRARSE B ARSL T, B A = A0 3, N SORANIRGL AL 8518(1)-(3) 2 —
&AL

(ii) ®SE — Fo /Ny SCRIRSL A, HodERG, M |F| — |Fy| — |Fy| = O, S, — FiEiE, 8
BN, NSRRI K| F| — |Fy| — | Fo| = 18, S, — FIE®, siEGwAN0 3%, My
T Py, ISLINEANNL 5, BB A = A0 38, /N SORISL S AIRALIL; 24| F| — | Fy| — | Fy| = 2/,
S, — FE#, SEAWNY L, N RHEP,, 4-52, B Py, IOLIAERINT 55, A = A3, /b
93 SCREINSL ARSI BN KL S5 (1)-(3) 22— RRAL.

(iil) W52 — FBf/h oy R ISLIA, HERIG, WY|F| — |Fy| — |Fy| = OB, S, — Fi%iE;
H|F| = |Fy| — |F| = 11, S, — FHE#l, 805G PN 3E, N3 SR Py R S| F| — |Fy| —
|Fy| = 2iF, S, — FYEMB, S8 H A3, N SOR Py, B8P, ISR &L 45 i8(1),
(2)Z— AL

(iv) B2 — Fo Iy SORMANIRAL i, Ho BRI G, WY | F|—|Fy| — | Fo| = OB, S, — FiZEid, B¢
FEHMANSL, NSRRI Y| F| - |Fy| — | Fo| = 10, S, — FH&EE, S0 H MmN, NMrsz
RN R, IRSLIA B Py, BB H =400 32, /Ny SORISL ARSI, 4| F| — | Fy| — | Fy| = 2/,
S, — FEB, SEAWNL, IR Py, 4-2, B Py, IOLIAERINT 5, S H = A9, 7
ﬁ‘imﬁ&i AL P AT . S5 (1)-(3) 2 — RO

fea |J| =3.

hﬁrﬁr T, |F1|>|F2|>\F3\>n—2 SFFATEM £ 1,2,3, |[Fj|<n—-3<n—-2=

A(SY), FTLAS: — FRE@N. HTF|F| — | P — |Fo| — |F3) < (4n—10) —3(n —2) =n — 4, H
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SHERAME M a,b € (n) \ {1,2,3}, #n > 58, [[V(S2),V(SY)]| = (n —2)! > n — 4, FTLLS? —
F, St — BB 58 XGOME. R a, bEREYE, FTLAG = S, — F -V (S)HUV(S2)uV (S3)i%EiE.
BT Y4n > 5, |Fy| < |F|—|Fy| —|F3) < (4n—10)—2(n—2) =2n—6 < 3n—11 = 3(n—1) -8,
HRAE 51 #1227 19.5) — il s /N SRS B 2 082, HR2S) — F /Ny SOR NI
S, o, BT [{u), {o}]] < 1, ArbAEn > 50, [F | >2(n—2)—1=2n—5>2n—6 > |F],
FJE. FISE — FOZBEE A WA 3, AN SR IOL S ERAL . [, |F| < 2n — 6,
|F3| < 2n—6, FTRASZ — FofISE — Faifil, i A A3, /AN SR IRAL s B RaL . X
Ti=1,2,3, #S — B, AL, WF| >2(n—2)—2=2n—6, HEEZH S — I,
B, FWHEn > 58, |F| > 2(2n —6) + (n —2) = 5n — 14 > 4n — 10 > |F|, FJ&.
A RE A ISLBAAAE, WAFETSE — B, T |V(HY)| > (n— 1) =2, BTl %n > 5B,
V(H), V(S > (n—1)1—2-2(n—2)! > n—4, FiLAH EFG L. % Ti=2,3, |[V(H;)| >
(n— 1)1 =1, Fibln > 58, |[V(H:), V(SE™)] > (n = 1)l = 1 = 2(n — 2)! > n — 4, FTUAH %
G E. FEELUN YRS

15/4.1 S — F#0EE, i = 1,2,3.

HERHS, — F, = HERIG L, FiLLS, — FHE@E, 518 (1) oL,

15H4.2 B —ASE — FANER, i =1,2,3.

WAHS) — FyANER, [EERNS) — AW, AN SR I BRI, HESIG L.
M52 — Fyf1S3 — Ryl LSRG, FTLLS, — FIEM, siE A A3z, N 3CR T S el
SE, SEB(1), (2)2—KOL.

WA —ANSE — FANEM, i = 2,3, RS2 — Iy NER, RS2 — AW, /D
RIS A, HdERIG F. BFS)E — FAS? — Fyii@ HiERIG, FrLlS,, — FEE, &G M
ﬁj\ﬁi /J\ﬁjkfixEﬂRi)ﬁ it (1), (2)Z—mor.

4.3 AHANS, — FAER, i =1,2,3.

i’iS}l—Fﬁusg—Fﬁifé CERBNSE — Ry I/ SORAE MBI, HUERG, S2 — Byl
INGYSCIRINAL P, Ho B BIG. T S8 — P il HIERIG, FTLh4SE — Fy /NGy SR IRAL S,
S, — FIEBEEI N LSS HE L N2, 4518 (1)-(3)Z—HAL. HSE — BNy E*ZE?JRLL
i, S, — FEEBH N XTSRS EZ A3, 4518(1)-(3)Z— AL, SE — Fif1SE — Fy ANEdm,
FAATHESE 1 (1)-(3) 22— KL

i&sg—FﬁuS3 FJ B, RS2 - FﬁDS3 F3I/NG3 S — N IRAL A, Ho M H i
FG. mTS) — FEBEERG, ﬁﬁus — FIEBECH /N TR E R 2 R2, 4518(1)-3)2—

1EH4.4 S! — F#ANE®, i = 1,2,3.

HEREISY — PN SORIL S BN, S2 — FyflSs — Fﬁ’]d%i‘i%ﬁ%*"%}&jﬁ
EHl,HQ,Hgii_iIJGL. 8L — By /NG SORINAL AR, S, — FiEE@ e NS a2 %
N3, A (1)-(4)Z— AL, 2SL — Fy /Ny SORINSLIART, S, — FIEBB /Ny W& £
N4, MEEE G518 (1)-(3) 2 —BOL, Bl S, — FA (a) =AM 3, /N SRS pulEg Py, B0 /Ny
SR R IRALIA ug v1, ugve; (DYDY 3, /NG SR PIAIRAL Flu, vl — 2Ly, &S, — Fifi
JB () /NG SRS s B Py, AT | [{u}, VI(Ps)]| < 1, FIALES, FIERC38Cy, 5.5, H /I
BIANCsTIE, E|IF| > (n—1)+[(n—2)+(n—3)+(n—2)]—1=4n—9 > 4n—10 > |F|, F/J&.
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WSy, — Fipi 2 (a) /N3 SR 2L ug vy, ugve, WA |[{ur, v1}, {ug, ve}]| < 1, RWAES, HIE
MC38Cy, 5SS, F i/ NENCH E, HI|F| > [2(n—1) = 2] +[2(n—1) —2] =1 =4n -9 >
dn —10 > |F|, FJ&. S, — Fi2(b), WA [{u}, {z, g} + [{o} {z, y}]| + [{u}, {0} < 2, &
WFES, FIEIRCs, 58, FH/NECHCT G, H|F| > (n—1)+n—-1)+[2(n—-1)-2] -2 =
dn — 8 >4n — 10 > |F|, FJ&. LS, — FAREA(a), (b)fE—1ETE.

EIE3.2  Yn > 4Bf, eAl(S,) = 4n — 9.

WE EIGUER] 2n > 4B, eA(S,) < 4n — 9.

Wu =1234---n, v = 2134---n, x = 3124---n, y = 1324---n, HFww, vz, 2y € E(S,).
AF =vz U [{u,v,z,y},V(Sn) \ {u,v,z,y}], WS, — FAZE@E, K qjﬁ/l\ﬁj\i'imi'ﬂii DuvFlzy.
Hn > 4ABF, HFn! -4 > 0, BTLLS, — FE2/DH3NMER S L. Bitw’S, — F —{u,v,z, y}I—
LR, WA N (w) € {u,v, 2, y}. FEREF|[{w}), {u,v,2,y}]] <1, FULES, FIERC3EC, 5 Cs,
58, i/ NENCs T JE. 11T |N(w)| = A[{w}, V(Sp)\{w}]| = n—1, BTl 4n > 4,
[0}, VS {02, w)]] = [[{wh V(S \ {wh]] — [}, {w 9} > (0~ 1) — 1 =
n—2>2 HFHKEDETLEs,t € V(S,) \ {u,v,z,y,w}, Bls,t & {u,v,z,y}. HTs,te N(w),
FTAN (w) € {u,v,z,y}, FJE, FbwARINL. FTELS, — FREEANEEE 55 3 TS e 22>
2. Ha?|F| =n—-2)+(n—=3)+n—-3)+n—-2)+1=4n—9, FilheA}(S,) < 4n —9.

NHUER Yn > 48, eAL(S,) > 4n — 9.

HEEASHE R | F| < 4n — 10KI05EF, #86 S, — FRI IR 28# S, — FAR
SEARPR] L ARYE 5 BR3P AR A5 L. RIS F S, I 1-B 40 3-4) S E], T2 | F| > 4n—09,
FTLheAL (S,) > 4n — 9.

g LR Mn > 4R, eAL(S,) = 4n — 9.

64 45
KR IR T 2B XL 1- 540 3-43 3080 1B A8 3-0r 1 i@ . AE LAt |,

TTUﬁﬁnEiﬂ%E’]E*ﬂﬁE’]h BAr-43 S 38 FEMh-FShr-00 SOLTEE E, Fohh > 1,
r > 3. W SRR TR IR T LA FUH B 2% ) h- B br- 73 S8 8 FE AT h-B5 b r- 73 SU B .

SECH:
[1] Fabrega J, Fiol M A. Extraconnectivity of graphs with large girth[J]. Discrete Mathematics,
1994, 127(1): 163-170.
[2] Sampathkumar E. Connectivity of a graph-a generalization[J]. Journal of Combinatorics,

Information & System Sciences, 1984, 9(2): 71-78.

[3] Feng Wei, Wang Shiying. The 2-extra connectivity of wheel networks[J]. Mathematical
Problems in Engineering, 2020, 35(1): 1-5.

[4] Lin Limei, Xu Li, Chen Riqing, et al. Relating extra connectivity and extra conditional diag-
nosability in regular networks[J]. IEEE Transactions on Dependable and Secure Computing,

2019, 16(6): 1086-1097.
[6] Lin Limei, Xu Li, Zhou Shuming. Relating the extra connectivity and the conditional diag-

nosability of regular graphs under the comparison model[J]. Theoretical Computer Science,
2016, 618: 21-29.



444 N AR = 4 404555430

[6] Zhao Shuli, Yang Weihua, Zhang Shurong, et al. Component edge connectivity of hyper-

cubes[J]. International Journal of Foundations of Computer Science, 2018, 29(6): 995-1001.
[7]  Zhao Shuli, Yang Weihua. Conditional connectivity of folded hypercubes[J]. Discrete Applied

Mathematics, 2019, 257: 388-392.
[8] Zhao Shuli, Hao Rongxia, Cheng Eddie. Two kinds of generalized connectivity of dual

cubes[J]. Discrete Applied Mathematics, 2019, 257: 306-316.
[9] LiBi, Lan Jingfen, Ning Wantao, et al. h-extra r-component connectivity of interconnection

networks with application to hypercubes[J]. Theoretical Computer Science, 2021, 895: 68-74.
[10] Zhu Bo, Zhang Shumin, Zou Jinyu, et al. Two kinds of conditional connectivity of hyper-

cubes[J]. AKCE International Journal of Graphs and Combinatorics, 2022, 19(3): 255-260.

[11] Yang Yayu, Zhang Mingzu, Meng Jixiang. Link fault tolerance of BC networks and folded
hypercubes on h-extra r-component edge-connectivity[J]. Applied Mathematics and Com-
putation, 2024, 462: 128343.

[12] BB, XIS P, FhEH. StarFl4 i B EIATEREE(T]. 1175 TS24 (1 AR, 2007,
21(3): 12-14.

[13] Li Pingshan, Xu Min. The largest component of faulty star graphs[J]. Theoretical Computer

Science, 2020, 824-825: 57-66.
[14] Lin Limei, Huang Yanze, Hsieh Sun-Yuan, et al. Strong reliability of star graphs intercon-

nection networks[J]. IEEE Transactions on Reliability, 2020, 71(3): 1241-1254.

1-extra 3-component connectivity of star networks
ZHANG Guo-zhen, YUE Zhi-min
(School of Mathematics and Statistics, Shanxi University, Taiyuan 030006, China)

Abstract: The star network is one of the important interconnection networks and an alternative
network to the hypercube. Connectivity can measure the reliability of a network. Extra connectivity
and component connectivity are the generalizations of the traditional connectivity. The extra com-
ponent connectivity is the combination of the extra connectivity and component connectivity, so it
can be used as an important parameter to measure the reliability of a network. In this paper, the
l-extra 3-component connectivity cx3(S,) and 1-extra 3-component edge connectivity cA3(Sy) of the
star network S, are studied. Moreover, cr3(S,) = 4n — 10 and cA3(S,) = 4n — 9 are proved. The
results can provide some new perspectives for measuring the reliability of star networks.

Keywords: star networks; reliability; extra component connectivity; extra component edge con-
nectivity
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