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Abstract
Turan problem is one of the central topics in extremal graph theory. Let F be a family of graphs.

DERER

SCES|H: (e, £k, BN, {Cy,C, ) AEIE B IR BT TT0). B H A ERE, 2023, 12(2): 764-770.
DOI: 10.12677/aam.2023.122078


https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2023.122078
https://doi.org/10.12677/aam.2023.122078
https://www.hanspub.org/

If for any F e F, G does not contain F as a subgraph, then we say Gis F -free. The Turan number

ex(n,.’F ) is defined as the maximum number of edges in an F -free graph on n vertices. Let C,,,,

denote a cycle of length 27+1,let C, denote a family of cycles with lengths from ¢ to nand let
P, denote a path of length /. In the present paper, we study the Turan number for {C2t+1’CZl}
-free graphs and {CZ, " ,’R,} -free graphs. For /> 4¢-2,we determine that

ex(n,{Cz,ﬂ,CZl}) = [%J[n—[é—;lD For ¢ isoddand /24¢-2,we prove that
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1. 5|18

BGV,E)—AFREmE, Hh v E5uFRRE G gLtk He(G)FrE G il
LR A HREAE, #V(H)cV(G), E(H)CE(G), MK HRZGH—ATE. &F Forl—1
RIS, M IR FeF, B G #HAEE FIEATE, WARE G2 F -251EE . Turan
ex(n, F) 7€ XA n AR F AR o Ria 8. R gER F B —ANRRE F, 3T LR
ex(n, F)FIE AN ex(n,F) . XF Turdn BIECEHE KEMBIF, A SCHRRI1]-[12].

WG MG, ZE G PN A TE, G UG, R G MG, MitE, KTMERV(G)uV(G,),
AN E(G)=E(G)VE(G,) - GVvG,®mxG MG WK, HTSENV(G)UV(G,), UEHN
E(G)=E(G)VE(G,)u{xy|xeV(G).yeV (G,)} . K, TxnMmEEE, E, Fom n DT

B 4T (n) %55 n ATAH Turdn &, aﬂ@ﬁnmma@%@%ﬁ@a4\%&%5@7&4%{21@2[2}
r

7

1907 4, Mantel [7]3E8 7 PA K E#:
1L G n NI K2R R,

ex(n,zg):gJ

IR, 3 Turan B ME— 19 7] DUA 3 E 1 B
1941 4, Turéan [9]UEW] T Turan & ME—— A B LEN K, 25 1EE.
EE12Tn>r+l1, r22,

ex(n,K,,+1 ) = e(Tr (n))

Erd8s Fl Gallai [3]7E 1959 FFUFRH T P, (B =40 5.
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EHE13. Haxl+1, N
(Z—2)n

ex(n,P,) = 5

MoV BB B, AR K, 3R R A

Faudree Fll Schelp [13]LL & Kopylov [1418f5€ T % TAER M n 1H, ex(n, B,) MRSHHME, B2 T
X PRI P
EHE14. Sn=q((-1)+r, 0<r<(-2, Hez2, N

ex(n,}’/):q[fglj+{;j.

HIBEHIRR I gk, UK, B g NSRRI K, FI—A K ({136 %f%ﬁ%iﬂlﬂﬁﬂﬂ‘r%%ﬁi%%—l,
B (0 <1 < g) ARSI K, R HEE, Hoh B K, VK

;o
—t(f=1)—==+1
2 = )2

Erdés fl Gallai [3]7E 1959 4FUER] T C,, B =% E 5.
FH15 W Tn>0,

ex(n,Cw)SW.

B 0-2BER n-11F, Z_; A K, A w0 B RS A

Woodall [15]7E 1976 4FLL K Kopylov [14]7E 1977 A HIERH T ex(n,C., ) MRS HHE -
EEL6. n=q((-2)+r, 1<r<-2, He=3, g>1, W

ex(n,cﬂ)ﬂ(f;]{;}

2015 4, Fiiredi 1 Gunderson [16]87T 1 77 BB 225, FFHZH T RUN B
EEL17. Mn=1, 2k+125,
n
n <2k,
)

ex(n,Cy,y ) =1g(nk) 2k+1<n<4k-1,

2
[”—J n>4k-2.
4

Hrp, ‘é’ln:(s—l)(2k—l)+r, Hs>1, 2<r<2k, s Ml r#R28E0,

g(n,k)z(s—l)[zsz+(;].

FEAR S, BATVIHFE T 0 AR {C,y,, C } 2R IR BRS¢0 NZFHON {C,, ., B} 25 R B ORI EE
EE18. MTFn>r>4-2, N

ex(n{C,.0.C..}) = [%J[”{%D
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ERRY n <00, RIEEEL 1.7 M0 1.8 7T LR ex(n,{C,,.,.C.,}) =ex(n,Cy., ) - AR, E{ J vE

=Gy, C ) BRI, EFE L8 IEA T E
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R AIHREN{C,,,C.,) HEIEA,
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BB n <0, RIEEH 1.7 A1 1.9 WA ex(n,{C,,,\. P }) =ex(n.Cyy,, ) « BIR, EFJ
2

AEE I (Cya B} AE I

e
MCypn B} ARIERE, EE 1.9 W T EFJvE{[ IJ
N LEBATEIE S R A RS A SH WFTRN X <V (G), HG[X|FoRbTAES X
U ey
E(X):{uveE(G):u,veX}
MR TE. 46-Xx=G[V(G)\Xx], H
Ng(X)={veV(G):3ue X,uve E(G)}

Fow G 5 X PSS S . BAVE N, ({x}) BISH Ng (x) . B G T x 1
deg (x) FR Ny (x) IR, FEALIEBEIIHER T, RATEF R Fir. RAH6(G) #rE G
TSR /M . B G K o(G) & SN G KB I K .

Dirac [17]7E 1952 SFuEH T R 5] 2.

I 1L 5 GRS EEE, U

c(G)Zmin{Zé‘(G),n}.

ARG ZHANTR s AR, BANEN TEH 1.8, =", RATEW] 7 EH 1.9,

2. XETE 1.8 AYIERA

AATH, A {C,,,,,C, ) -HEIEEE (0> 40— 2)5%&#:1@51@ FHEAT IS

SEFE 1.8 FIIEH S G N—A n NS {C,,,,.C, ) -2 IR

HO 1 0=2k+1,

AT n HATIHN . Hn=2k0, HT2k24r-2, WHEH 1.7 7[5
e(G)Sex(2k,C2H1)=k2.

AR % Eff!ilf&ka 2k + 1, ,n—12 0 -1 N EFRH AL, N HVEERX n AL,

G AN, TﬁﬁuGEGE’Jaﬁnl/\Tﬁ,ﬁEﬁ EIEIY 3, AR A

e(G)=¢(G)+e(G-V(G))

AT AT
S
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G AR IEEK, ARG G RIEH n NS WS, FIRE gV AT A
e(G)ze(G1)+e(G—V(Gl))

L A5 AT 5
{55

B GRTIEEN, Yn>2k+ 10, B A v, 573 deg(v) <k, T

e(G)=e(G—v)+deg(v)£k(n—l—k)+k:k(n—k):{%J(n—[ED.

2

#6(G)2k+1, fRAE5IH 1.1 WH ¢(G)2min{25(G),n} 22k +1, HE G —EBE PKEKTHE
T2k +110kE, T

1B 2: =2k,

PATKS n TR ZHn =2k 10, BT 2k-1>4-2, HRAEEH 1.7 017

e(G)<ex(2k-1,C,,, ) =k(k-1).

IR B 1.8 78 2k — 1,2k, -, n—1> 0 =1 INE5 00T, FHEHSEIBX n 7.
1 G AEEEE &, WRLIEN LA, hmrE

/-1 /-1
=55}
¥ GRTIEMN, M0k B, HIEE—A S, 55 deg(v)<k-1, W]

e(G)=e(G-v)+deg(v)
<(k=1)(n-1-k+1)+k-1
=(k-1)(n—k+1)

=)
=|— || n——]|
2 2
#06(G)2k, MRAEGIH 1.1 WM ¢(G)2min{25(G),n} 22k, WE G —EWE - MKERTET 2
(I, 7 )

3. BT 1.9 RYIERA

HANT I 1.8 MHEY, A TR HBCH Ak ¢ NF 8t i {C,,,,, P} -A51E (0 2 40 - 2) 1%
i) b SR HEAT A T

SEE 1.9 HHEH] 4 G A A n DMTUEHAC,,,, B} 25 2 0RTEL 40=2k+1.

TATR n AT HD . Hn=2k+10F, BT 2%k+124r-2, HHEEH 1.7 715

e(G)<ex(2k,C,, )= K.

AR ETE 1.9 fE 2k + 1,2k +2,--,n—1> 0 — 1 B &5 8 B, TFHEIEASS BN n oL,

DOI: 10.12677/aam.2023.122078 768 IR Esid


https://doi.org/10.12677/aam.2023.122078

¥ G AREBI, ARG R GIIEH n ANTURIER 552, Wb IR % T
e(G)=¢(G)+e(G-V(G))

S5 E )
— ||t = —-|—
2 2 2
5
— || n—|— |
2 2
B GARTIEBR, ARG R GRIEE n NS EE 53, FRE RGBT 5
e(G)=e(G)+e(G-V(G,))

e G e el LR
< n — + n—n +1-| —
2 2 2 2
155
2 2
P GRTIEN, Hnz2k+2 W, HAE Ay, 66 deg(v)<k, T

e(G) = e(G—v)+deg(v) < k(n—1—k)+k =k(n— k)ifglﬂ%‘[ﬁlﬁ}

2

IA

IA

/

o

#6(G)2k+1, RIEIIH 1.1 W c(G)2min{25(G),nf=2k+2, ME ¢ —EQEF FKKEN
c(G)-122k+111E%, FE.

4. &g

RS BRI A 5 0 AT { Gy, C ) EIEEL SORAH T 0 AT {Cyrr C)
A IE PG E 5o B Ah, SOPIERALRE n AT {C,y.y, B} -EIE L, 2 0 AZHN, £ T {Cp, B)
A IE R S

BE 3k
[1] Alon, N., Krivelevich, M. and Sudakov, B. (2003) Turan Numbers of Bipartite Graphs and Related Ramsey-Type
Questions. Combinatorics, Probability and Computing, 12, 477-494. https://doi.org/10.1017/S0963548303005741

[2] Alon, N. and Shikhelman, C. (2016) Many T Copies in H-Free Graphs. Journal of Combinatorial Theory, Series B,
121, 146-172. https://doi.org/10.1016/j.jctb.2016.03.004

[3] Erdés, P. and Gallai, T. (1959) On Maximal Paths and Circuits of Graphs. Acta Mathematica Hungarica, 10, 337-356.
https://doi.org/10.1007/BF02024498

[4] Firedi, Z. (1991) On a Turan type problem of Erdés. Combinatorica, 11, 75-79. https://doi.org/10.1007/BF01375476

[5] Keevash, P. (2011) Hypergraph Turan Problems. Surveys in Combinatorics, 392, 83-140.
https://doi.org/10.1017/CBO9781139004114.004

[6] Kovari, P., Sos, V. and Turan, P. (1954) On a Problem of Zarankiewicz. In: Colloquium Mathematicum, Vol. 3, Polska
Akademia Nauk, Warszawa, 50-57.

[71 Mantel, W. (1907) Promblem 28. Wiskundige Opgaven, 10, 60-61.

[8] Sidorenko, A. (1995) What We Know and What We Do Not Know about Turan Numbers. Graphs and Combinatorics,
11, 179-199. https://doi.org/10.1007/BF01929486

[91 Turan, P. (1941) On an Extremal Problem in Graph Theory. Mathematica Fiz. Lapok, 48, 436-452.

[10] Yuan, L.T. (2018) Extremal Graphs for the k-Flower. Journal of Graph Theory, 89, 26-39.
https://doi.org/10.1002/jgt.22237

[11]  Yuan, L.T. (2021) Extremal Graphs for Odd Wheels. Journal of Graph Theory, 98, 691-707.

DOI: 10.12677/aam.2023.122078 769 IR Esid


https://doi.org/10.12677/aam.2023.122078
https://doi.org/10.1017/S0963548303005741
https://doi.org/10.1016/j.jctb.2016.03.004
https://doi.org/10.1007/BF02024498
https://doi.org/10.1007/BF01375476
https://doi.org/10.1017/CBO9781139004114.004
https://doi.org/10.1007/BF01929486
https://doi.org/10.1002/jgt.22237

R 5%

[12]

[13]

[14]
[15]

[16]

[17]

https://doi.org/10.1002/jgt.22727

Yuan, L.T. (2022) Extremal Graphs for Edge Blow-Up of Graphs. Journal of Combinatorial Theory, Series B, 152,
379-398. https://doi.org/10.1016/].jctb.2021.10.006

Faudree, R.J. and Schelp, R.H. (1975) Path Ramsey Numbers in Multicolorings. Journal of Combinatorial Theory, Se-
ries B, 19, 150-160. https://doi.org/10.1016/0095-8956(75)90080-5

Kopylov, G.N. (1977) Maximal Paths and Cycles in a Graph. Doklady Akademii Nauk SSSR, 234, 19-21.

Woodall, D.R. (1976) Maximal Circuits of Graphs 1. Acta Mathematica Hungarica, 28, 77-80.
https://doi.org/10.1007/BF01902497

Fiiredi, Z. and Gunderson D.S. (2015) Extremal Numbers for Odd Cycles. Combinatorics, Probability and Computing,
24, 641-645. https://doi.org/10.1017/S0963548314000601

Dirac, G.A. (1952) Some Theorems on Abstract Graphs. Proceedings of the London Mathematical Society, s3-2, 69-81.
https://doi.org/10.1112/plms/s3-2.1.69

DOI: 10.12677/aam.2023.122078 770 IR Esid


https://doi.org/10.12677/aam.2023.122078
https://doi.org/10.1002/jgt.22727
https://doi.org/10.1016/j.jctb.2021.10.006
https://doi.org/10.1016/0095-8956(75)90080-5
https://doi.org/10.1007/BF01902497
https://doi.org/10.1017/S0963548314000601
https://doi.org/10.1112/plms/s3-2.1.69

	-禁止图的边极值问题研究
	摘  要
	关键词
	Research on Extremal Problems of Edges in -Free Graphs
	Abstract
	Keywords
	1. 引言
	2. 定理1.8的证明
	3. 定理1.9的证明
	4. 结论
	参考文献

