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Abstract

Extremal graph theory is an important part of graph theory, which aims to study the extremal
structure of graphs with certain properties. The planar Turan number, denoted by ex, (n, H ) , is
the maximum number of edges in graph G on n vertices, where G does not contain H as a subgraph.
This problem was initiated by Dowden in 2016. Recently, Ghosh et al. discussed the planar Turan

numbers of several double stars and obtained many results. In this paper, we will give the upper
bound for the number of edges in the planar graph in which there does not exist a double star S,
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and degree sum of adjacent vertices is not equal to 12. That is, if the graph G is a plane diagram of
vertices, and the graph does not contain S, as a subgraph, and the sum of the degrees of any ad-

jacent two points is not equal to 12, then e(G)< %n -3.
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1. 87

B R AR — AN 3, & B BRI I B G 7 o W AE B 2 R 1 — AN 90 3, 72 Mantel
[1]7E 1907 FF2 oK 1Y, P10 Turdn jal {2 Turdn [ @ ey —Ff, B FE XS RN — BB 489k 2, B
TP TH0 P 2 8 T U E ST I BN E (i v UEASARAS . flhn, 7E1. B, Theta K. . DLACSE
BT — R H00 Turdn BUROTFE, EEREESE—Lem®, glinE R, 3 UERFHE R Turdn BT 5ot
R Z , 5P Turan e BUH G 1 5E 2 SCHERPT A E [2]-[8].

A F RO Turan SAOTESE, Lan [9) LT CAEAMR T2 n>t+10F, ex,(n, Ky, ) % i,
5 SCAESCHR[A0] AR SR T t23, n>t+2, ex,(nK,, ) (BHYIME. S0 Turan 2007 DL BHERA]
B Lt B A RV 0V T PRI R BRORRRAE SR A T TT Turdn 50 FF 7 %ot B R0 7 FF P T PR LA o 3 )
Mo KT REMTEZA5 B0 LS % 0k [11].

Ghosh [11]#t— S HuBF 7¢ 7 BURMF1 Turdn 3. —A>(k, D XUE, 1084F Sk» 2R —2%34 uv @i 4
SRR k AR ATIEFTE RO, Ghosh 28 A% T Xin=16 1, ex (n,S,,)=2n—4; *n>1Hf,
ex, (n,S,5)=2n. FFEIEH T ex, (nS,,) . ex,(nS,5). ex,(nSs5) . ex,(n Sy, ) LT F. AL
IR TAE R Syp H. 6 B2 st HAAH AR~ 1 L) B 5 X n BEAT RGNS TER], 1551
T%Sﬁexp(n,sm)sgn—s .

N T IIAERUR ARSI E B R, AN AT R E A B e NS A E AN E G =(V,E),
Mo v 2E G MTA%E, EZE G L%, SMH d(v) . A(G)=max{ds(x):xeV(G)} .
§(G)=min{dg (x):xeV (G)} FmTis v S G MHKREME/NE. B n RN K TS It
Ab, BATH Ng [V] KFoR G 5 v BT EE « ik Ng [v] = Ng (V)U{v}, X TERETHES <V (G),
f£S ERHMFEIENG[S]. BAHG\S KFARV (G)\S LT FE, wnis={v}, RAIMHIE
G\v. FAIM e[S, T]R&xR ST ZFAK, HopS, TRV(G)WTHE. k-REHN K, K
S s O THUS L A m AT N, FF Hok =1 —s B8 — S0 TR EE 00 Ko 1, s B = AN TR 2L B 6

2. FELER
THRATA HEELE W, FHBiad n fIR9% 52 RAE ] .

2.1 W G En2 2 AR FHEE, BT ANME S A TRREERHSH AR ZMAET
12,

ik

DOI: 10.12677/aam.2024.134136 1464 W FH H s ok


https://doi.org/10.12677/aam.2024.134136
http://creativecommons.org/licenses/by/4.0/

W, SRAE

e(G)<—n-3.

P
A EATHE T R B> s .

WiE 1 X T 2<n<24, qG)ségn—3o

S n=2 W& oL, FATAE n>3 AT S K1 B H e KLy 3n—-6 o 1 24 n< 24 i,

3n—6s§n—30 O

AT REESHE I, i 1 RATRG BB > 24 .
F 2 W G AR A Ui d (u)<2, mue(e)g§n_so

PR — TS U, ARSI B T, AR 0 e(G\u) s 2 (n-1)-3 . W
(G)=¢(G\u)+d(u)s 2 (n-1)-3+25 2 n-3. 0

Wi 3. WA G EE I E[S, S, ] WAL e[S,,5,]<3. [S,[S,]22 )ﬂUe(G)s%n—Bo

BEE G LI E[S,S,], HhV(G)=SUS,. WIEKMFE, e[S,S,]<3. HHFH
G[S,].6[S.] U ATHE Sy Wil 7 L ISR T e(G[S,]) < 2]S|-3 . e(6[5.])<2s,|-3.

2
e(G)=¢(G[S,])+e(G[S,])+e[S..S,]
23 23
s§|31|—3+?|82|—3+3
23

=—n-3.
8

Ul

FIEE AT G AR 4(G) <2 B, e(e)s%_so FHEAG R G HAAEEREA(G)>3.
AV B G R K FE R EUE S o

W= 4. 18 G MKW A(G)<T .

W G hEE—AMRveV(G), WHad(v)29. EEINEFE N MueN(v), ERITAdWU)=23. B
Kl G HEE— Spe TEN T

BE— 1, JAT A 2 B A AE By 8 TR A, I8 G 3L s 2 A S5 . I P 7 fE siveV (G)
G d(v)=8, £S=N(v)U{v}. REZSFIENTEENUueN(v), WHR u MV (G)\S FAE— TR,
Wad(u)=2. B0, LATSAE G KRBl —A Sy XG5 6(G) 237 JE, Bk v KIFTA B JE T 1Y
REV(G)\S i A AR, Xk G[S] &AL HEE 4 X . SURIEIEREE 4(G)>3, WAl
V(G)=S MUK G WA ML N 9, 5K n>24 TJE. O

I RS, RAVEEIE G R T, B 5(G)23RIA(G)<T.

HRAE XU ] S 6 FIRE 5, BESSCA 7 B THL R AE AR ROV BRI AT R, R THRATT 0 VR 4R 8 7-7 34, 7-6
X A ] T ) T S A

Wi 5. WIS G AL 7-7 A T IS 1, %BZ%e(G)s?n—ao
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B uv E—4% 7-730, BT G AEE Ser FTLLuv EEADEF SA=MAE, BAIOMRE w il L=/
T KX 5 APIMIE T o

&% 1. L uv B 6 NM=MILHAILD

wa, b, c deffREuMMvAHERTA, WA 1R, % S={uv,abcdef},S={abcdef}
FH=G[S]. AT FHHE X — T EEEHREAREE , E5 Sy R ITA U LUE R — %K
ELH 5 ML HIX SO IEANTIERZIEV (G)\S A —AEE, BIWE PR UEE] Spe. (H2FR
ANERR], & Sy I A #AFAEIR V (G)\ S H FUEREIIL, WE R AFE R/NE Ly 2 HiLEHIEE, 5 2(G)=3
FIE, B S 5V (G)\S ZIMAFIEL.

Figure 1. Subgraph structure with 7-7 sides and 6

triangles
B 1 B7-78HEB 6 N =RENTFELSH

L RATMER H A pg T s, [FIRH 2 108k 2 8 13 +5 =18 2%, RIBHAGEE, BATHE
e(G)<e(G\H)+18

s%(n_s)—sﬂs

s?n—&
&% 2. v BA 5 DM=MIEKAIN
#a,b,c,dMed 5 uRvAHAE, f5 utHABEA S vARAR, g 5 VAR T A5 u A48, % S, = {a,b,c,d e} .
S={uyv, f,g}US FIH=G[S], FERZMWWE?2Hix.

Figure 2. Subgraph structure with 7-7 sides and 6
triangles

2. B1-1ih#H BB 6 N=AENTESEH
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FIRER), BATHES X — P RS RBR IS H . B2 S PITA TR E R LB — % KEE 2
4R R S IR TS EZAEV (G)\S A —RBJE, HIE AT LIRS Spe; FHKTIA T, g
REZAEV (G)\S 4T —MABm, BIWATHAE Sps )T T, g5 S HIA BRI REMIE, FHf, g WmmTREA
2o

EHEBANERS, WR L g A FHENAFEA, BEIUERILTIEES,S,| HH[S,|.[S,|>2, ¥
eSS, |24, thn f XA T HAES a, e JIALEV (G)\S HEN 3 MIAILAL S, IXEREK G
TR E LN 11, WHKE 1w mgieor. B f, g ER—md. R, R fg &—2%a, M
mf g 5V(G)\S ZIHBIA AL,

DRI AR H A BT, IR IR 2N 13 + 4 + 2+ 2+ 4 =25 7%, MRAEAGERE, K
(NES)

e(G)<e(G\H)+25

s%(n—g)—3+25

sén—&
8

Wi 6. W G AL 7-6 LKA T EILE 1, aawﬁe(e)g%_so

&% uv & —4%7-6 1, HT G AMEE S ATLAuv EEDF 4 A=A, AR uv 8 L=
TEELH R IX 73 AP AETE .

B 1 Lu EHSAN=AERAS

#a, b, ¢, d, edHuMMvAHMKITA, fRRS u MBI, WX 3 Fiws.

Figure 3. Subgraph structure with 7-6 sides and 5
triangles

3. BT-6 HEB SN =ATNTFELEN

#s={uv,ab.cdef}, S ={abcde} MH=G[S]. FMih, LAV EX—TEILMKELH
ARIEH B Sy P HIITA TS AT OB — 2 KR 2 0 4 1B R Sy AN TR EZAEV (G)\S
H AR, TR AR R Sper FRRTIN R ETEV (G)\S A —AELE, TN Spp: B
Ja £ 5 Sy I Gt R] REAR & .

B—SHh, a, b, ¢, d, e HEDH 3GV (G)\S ZIANFEEDL . WA, WEFDBIRFEER
INEZN 2 MAEIS, 5 A(G)23F)E.
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EHRATMBE H TS, FRW 20 daEE N 12+4+2+3=21%, WBIEHERE, BITE
e(G)<e(G\H)+21

s?(n—S)—3+21

sgn—&
8

% 2. L uv BH 4 N=MIBKAILD
wa, b, ¢, d es5u Ml v MW, 2R u BN, g2 RE v BTG, Qi 4
Fs o

/o

e

u % g
N

f d
Figure 4. Subgraph structure with 7-6 sides and 4
triangles

4. B1-68H#BH 4 M= ARNTFELSN

#Ss={uvabcdef,g}, S={abcd} M H=G[S]. TMHHiXx—F LM REAAKEH,
e S P TA TR il LUR B — R K 20 3 K s Hk St P IR TR EZAEV (G)\S A —A4
W, BME AT E] Sy AT e FEZTEV (G)\S A —MEBRL, BIAELE Spe: TR g 2
ZAIEV (G)\S 1 4 M, BIWMAAE 6-6 WL Sps BT €, T, g5 St PTG HATREANE, = AMTixd
e, f, g ATREDILARIE

52 Akl mk e, g ZIMALMHE, We 5V (G)\S ZRAFAFAEL, g FSMERIIL%
BB 1. FHEBAIAE G FMikk H T, He, fATHFEAR, MERHAHELZ N 12+3+2
+2+5+1=25,

TR A gh e, BATA

e(G)<e(G\H)+25

s?(n—g)—%zs

sgn—&
8

He, AT PEEH AR, Age BME—mRN, HidAs EA c do R e 47
FEFANERERIL, W e, d, e KREREV(G)\S N 3 TR, BN AAAAERE NI WREHEAT 1
(1) 3% BERPREX — WML S S BT T —DiHE, WHEFE s Wik e BeAASNER ML, M, d
WAL R SNER AL, FIRERT DB B R 130 2 Ot .

g LRIEOL, MIBRE LB ZE LN 25, HIHNRILES R ROL. O

EEBUHAM A x,y eV (G), & G PHEEM M R ER L MAET 12, 46 ERIKE, &5 R
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FEI A (x)+d(y) LU0, % G BTA sk, A4

1e=y o (d(x)+d(y))

2
ZZXEV(G)(d(X))
2
Znazzn(§j
n
Hrhd & G HrEBRE.
i Al E, Hn>24 1, e(G)gljflns%n—So
R T 21, ﬁzmﬁe(e)g%_s, I,
3. BEg

ARICAE Ghosh #4346 R Ee Al EiHe TR 6 FETH A BASARAE HANVE S So fF 7 BRI P 1 I 1 55

KIH, At T AL L S TR A T R B R LB R 7 B ex, (n, S, ) IR 5. RN Sy 5%
10 AL FTeAn <9I AP I AR E Spee 290 HEEH 9 4\Tﬁ,ﬁtﬂﬁﬂ%ﬁ$ﬁﬁ’\]g/\$i‘ﬁi

S AR IR, P T R Sy BRIt exp(n,Szye)z%no ARSI IT R T 8200
SRl

&E 3k
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