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Abstract

The edge control number 7(G) of graph G is the minimum size of a maximal match in the graph. This

parameter is notoriously difficult to calculate. Julien Baste gives the optimal possible upper bound
according to the order and maximum degree of regular graph and non-regular graph. In this paper,
we study the upper bound and correlation algorithm of edge dominating numbers. He gives the up-
per bound of minimum maximal matching of subcubic bipartite T*-free graph, where T" is the tree
formed by subdividing the two edges of the claw graph exactly once. On this basis, we improve the
upper bound of the edge control numbers of the subcubic graphs, and make some inferences.
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1. 518

WAVEIERRA R T B E, JHEHBRERE. ®G2E2—1ME, MEERIGHILES,
V(M) FREGH 5Mp— UMM T s G . 5 EIGH R R IREAE L =k, MIFREGZ IR =IEN
K, HEIGHIFTA s BRI A3, MFRH A =IEN K. nRMA 2 o AEAZ R, WEEMZEIG
Hrf— AL . EIGH M ICEEMZ R K RISV (G)\V (M) A . B EGHIIL L % y(G) R KEG
A RUCEC (18R N K/ o FEEIGH R ULEE I K /INA v (G ) B A /NI AR R E AL -

KT 1 S ELHAN S /N AR VT RE A 78 4834 T AR KRN [A],  YannakakisFiGavril [11UER], B
X T i K RECH 3T 1 B Bl 3, -4 MR ILEC 2 NP-hard . 56T~ ra] B8 A 43 1) 45 31— L6 8]
(R NRORICHS, — 2822 B 58 1 A R R AT AL 2] [3] [4]-

Julien Baste [SIFFE 11 SCFCAM AR AIAH G, Mgt 7 IRk =B =3NS T B e/ MK IT
FCR) E5 . Hrh T 2 BRI K, B 2548 1 40 5> — M BRI [6] . [BIAE—TF, —ANEIRAE T D
EAEETERTEHTE.

2. EELG P RHEIUEA
2n 3
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7(G)=6, KIGHIE
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Figure 1. Two cases of graphs of class I. (a) n=15, m=21, »(G)=6;(b) n=14, m=20, »(G)=6
B 11 KERREMERL. (@ n=15, m=21, y(G)=6; (b) n=14, m=20, y(G)=6
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M B G RE 2 [(— R, eV (G) &b, BATEL —RAI5IFRIERE G PR,
RAFENE. EAMIERT, AT E G iR — LT R I — 2832, SR J5 % A B 7 B BEAT )5
GINiH . BATEA GG, £ G KITFE, n',n"-- Fim',m", . 435I R0 N F B R AL . M
T G BIMCRILES, MM, R0 N7 EIIRCR LS . OB G AE T, &l G KT AR A
oA,

I 1 K G Hm/INEN 2.

VR NEEIFE, AUREd(u)=1. BRv2mulmE—40E, swimaviARFET AufsE.
#4G =G-{uv,w}, Mn-n"=3, m-m<5, M=M"+{w}. FREFEGTH:

" m' 7 1 n m
7(G)SE_?HSE(n_3)_§(m_5)+1<ﬁ_§
K&, UERIZER .

1B 2 BG4 BAY 2 FER.

EB B uvv,wu 2B G g —~ 4 [, Hobd(u)=2. RAC, AR, HAwERd(vy)=3.
BRw R AR, #2G6 =6-{u,v,v,,w,w}, ln-n"=5, m-m<9, M:=M"+{v,w,v,w} .
Hm-m' <7, FATAFRNFEGIHE 1 AHRKFE. H8<m-m'<9. %&HEm-m' =8 MEH, UK
d(w)=2, d(w)=d(v,)=38. Bz, zjZmwRMWE, mw, v, HBE EL
G"=G—{u,Vv,V,, W,w,w,}, Mn-n"=6, m-m"<10, M:=M"+{vw,v,w,}. TREEGCHHH:

<7n” m” 7 1 mn m

)</ ™ ol n—6)-L(m-10)+2< /0
7)< =g +2=g(n=8)-g(m-10)+2< -7

T, UEMEH
fd(w)=3. &d(v,)=2, WawAHNMBERNA 2,2, BAERGHAET, #uiwSaw AR
R AR 7, XPFONE G, Mk —MBENE z,, BIGAET, Mz Sriz, HE
Bk, HAG"=G-{u,v,V,,W,W,2,2/,2,}, Wn-n"=8, m-m'<12, M:=M"+{uv,zz, zw} T&7E
K G
m” m” 7 1 n m

]/(G)S 10 —?"1‘2SE(H—S)—g(m—12)+3<E—€

T
Hed(v,)=d(w)=3. My, MEER—Ez,, MwlsBERAz . FOYERGHAET , Mtz 5
z, W MHEHEH d (W) =2(FWAET"), WAWEGZn=71E, Wk 2w, wHE G kR,

Figure 2. The graph G in the case that vertex z; is adjacent to vertext z,,w, and d(w)=2. Note that {uv,wz,} isa

maximal matching of G, which implies y(G)<I—8—%
. N = 7
B2 [ GES 2 55 2w HEEE d(w) =2 ERT. (v, w) EE—MRALE, 7M y(G)<£—%
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Ftm-m'=9, Md(w)=d(w)=d(v,)=3. Bniz,z2ZmwIE, &z 28w KgkE. Bl
B G2 #EL Ww=z,w, =z, BXWFRMERI(W,)=8. &z A 58w iHEEE, W
T =G[{uv, W, z,w,z,} |, FPJE. SRR, Az 5w, wy A EHE. mw ME N Az, 47 8
5w, IS, WAHEGAET, Md(z)=2, n=8, WK 3Fr, THE G IJExHl.

Figure 3. The graphs G in the case that d(z,)=2, n=8. Note that {uv,,wz,w,z}

is a maximal matching of G, which implies y(G)<I—8—%

B3 BG#Ed(z)=2, n=88ERT. {uv,wz,w,z} RE—NMRALE, 7
m m

Ny(G)<—-—

ArC) <

WO 2, N5 A w, EEEE, BEE G AT =G6[{uv,w,2,2,w,} |, FJE, IEILHR.

LW B 2

WEH Ad(u)=2, Bl u RN A Y, mw Ay 4E (ie12]). RE5IH 2 mH, A
VoV, R A AR A A ue #54 G =G —{u, v, v, W, W}, Mm-m'<10 . FATER G kAT
B AR IILER A (VW VW, | 22 ORI G IIRCORILEE, BT Ui m—m' <7, A3 3[F 513 1 s = i or
J&, #m-m'>8.

BB (y)=d(v,)=2. WmwAHENEERNRz, 7 (ieL2]). BAR G 2K, #ul
2,y ARES R 7, HERGE. mol B 1A 2 AR R Rz, BIABIGAST Y, #inizy Sz, Mh
. Mol 2 "R, M A MEENR . BOAE G AETY, Wz 5l g, HEREE. RYES]
20, Mz, A MNEEAE X BB G HAEET, WAz 58 x HEEE. FE, digrl2 M
B G ARET WA, Mz, AMANBEAR 2,,2,, Mz, WSSz, HEHE, Hrlz, 7, HARMAEN
MX e #HAG =G —{u,v, v, W, W,,2,,2],2,,25,25,25,2,, 25, %, X'}, Mn-n"=15, m-m'<22. {E G
M =M +{V\W,V,W,,2,2,,2,2,, ;X 2,X'} , TRIEE G H4:

<7n m 7 1

)< M 6< (n-15)-Z(m-22)+6
7(G)s g5 BN 1) —g(m=22)s
/m_m
10 5

TE.

BAERG 4 d () =3,d(v,) =2, TIBEA v, B4R 5w o Ay, AR w, . % d(w)=3, U]
e, AR 2,7, BN G ARBAT, MW 55 2,2 T4, 4R3I 5 2 i, sz, A —
AN xo BN G AT, M 2 5 x MIEHE, #5d(w,)=2., W w, BAUE N 2, -
UL 2, 500 x MRS, D G W FATR(E 4), TTRIE G ARl
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Figure 4. The graphs G in the case that vertext z, is adjacent to vertex x. Note that

. . . T n m
{uv,, w,z,,z,x,v,w,} is a maximal matching of G, which implies y(G)<E—€

E4 BEGHER SRxBEEENERT. {uv,wz,zxv,w,| FE—MRKE

fi, Ay (G)<—-—

Wz, AN x M EERE, MRS 2 0, Mx AR Y. B2
G"=G—{u,v,V,, W, W, W,,2,2/,% Y}, WH: n-n"=10, m-m"<15,
M =M"+{vw,v,W, Wz, xy} . TRIEE G HHH:
m” m" 7 1 mn m
y(G)gE-?Msﬁ(n—m)-g(m-ls)m=E—E
FIE o
Fd(w)=d(w,)=3, NRHEEGAET MEIE 205, siw, HHANEENM 2,2, Hz, HHAD
BIENR 2y, 2y, Hh Rz, Sriz,, g HEIRE, f, A%ERz,, M58z, HERE. MRExS
Moz, EEGE, WE G NI KEHHE b, &R x A5z, HEESE, WRIETIH 2 7H, mix AL
AR, Mz, B NE N 7, o BUEFSE R X Sz, M. TR, ARV =M1ETE.
B 1 d(x)=d(z;)=2
WX A ER R e, Mz, MAER A D . 52
G =G —{U,V,V, W, W, W,,2,2, %X, 8,25, 25,25, 23, 2,, 2,0} W n—n"=18 , m-m’'<27,
M =M'+{uv, Wz, Wz, Xa,2,2;, 2,25, 2,b, } » 1EEI G T AH:
m m 7 1 n m
}/(G)SE_€+7SE(n_1B)_g(m_27)+7<E_§
TE.
&% 2 d(x)=38kd(z;)=3
MX,zy HE AN 3 R, AWiRBEd(x)=3. WX AHANDEM e, e, iz, HAFE D .
NE G HRAEET, mia di#ma AR MLIEE. H53H 1M, FdafGdEra, . FAEG
AEET, Hsa HSria, M. HoIF 24, fda AL ERa, FIAEGAELET, i 55a,
FERE. XAREII B 258, ma, A MEENRa . BIAEIGAET , WK a, 55 a, tHEFZE.
NE G HZHE, Mka, ARz, MERE. XH5I #2975, da, A MEARa . 5%
G"=G—{u,v,,V,, W, W, 2,2,X X,8,,8{,8,,85,8;,85,W,,2,, 25, 25, 23, 25, 2,0, } » WIE G H5EG' 5%, 14
B KRIL B BEAAELLF LR n-n"=23, m-m"<35,
M =M"+{uv,, Wz, Wz, Xa,aa;, 8,33, 2,2, 2,23, 2,0 } o TRAEE G A5
m” m” 7 1 n m

)</ ™ o< lin_23)-L(m-35)19< M
7(@) < =g +9=15(n=28)-5(m=35)+9< /-7
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widR

&% 3 d(x)=d(z;)=3

WRX WA E R M a,a, Mz, ATER Db, b« BIYE G AET", #sia,a ARES b, b HEH
k. sl 1R, da A MEIEARe, Ab A PNMEARD, HE G ARET MR 27
¥, mia Hra,a HEKE, Ma,a AANKMAER e, Ma, AER a;, mb/ 5xib, by O
&, by, by A A E R b . BB 1AL mib AR RD . L
G"=G—{u,v,,V,, W, W, 2,2,X X,8,,8,,8,,85,8,85,W,,Z,, 23, 23, 23, Z,, 24,4, b}, b, by by b} W n—n" =28,
m-m”<43, M:=M"+{uv,, Wz, Wz}, X'a,,8/8,,8,8;,2,2, 2,2, 2,0, b, bbs} o FRAEE G A

m” m” 7 1 m m

G)<————+11<—(n-28)-=(m-43)+11<———
7(6) 0 5 10(n )5(m )+ "0 s

xE.

BT d(v)=d(v,)=3. Wi, ABER AW , MV, AER R W, miw WATERMR 2, MW,
AR E RSz, o Frm—m'=8, MEHd(w)=d(w,)=2. FANE G FAEET", MHw 5z HH
FEE, miw, 5z, tHERSE, EE viwz,wv,, W, 2,wov, 1, w5 riw, B8 2 FE R, S551B 275 .
Mm-m'>9, TRd(v)=d(w)=3(ie[12]). &V MBEAEW,W, swEENE 2. FHH
GHAST, Muiw 5z, 2] MEEE. SRS 2 7TH, sz, 5 AALMALE R xo H5l
1, W x BIARIE Ay, B w, AR NSz, , BUNE G AMEETT, Wb w5z, EEE. 1§
5 2 W w, IARIE Nz, RN G HANE T, Ml wy, ) HEESE, 1H S z,, 2, B5 5 y Al
B ERAE, Sz, 2, WA ALRME S X, X WASESRY . Hy=y, WEGHIKETHED.
MENEGAET , Md(y)=3. Fiby=y, WEHLES Y,y MES. HXHRE, AT =GR,

BEL d(y)=d(y)=2

FERERLF, 54 G =G —{U,V,,V,, W, W, W,, W}, 2,,2,2,,25,%,X,Y,y'} » AAn-n'=15, m-m'<22,
M = M+ {V,W, Wz, Xy,V,W,, W, z,,X'y'} , TITEE G

m m n m

7 1
)</ M 6<l(n-15)-L(m-22)+6<N_M
7(8) < g5 6= (n-15)-g(m-22)+6< 7

X &

B% 2 d(y)=38ud(y)=3

B Y R AN SO 3, ARk d(y)=3. WAy AR M a,a . BINEIGHAET", i
Ha,a, NGy HERGE. mol® 15, fda - MENRa, . BIVE G HAST, lixa 55
a, HEHE. Myl 2 F1E G AMEET wH, Sa ALESa, Hila 5ria)fHE#HE. HE G A%
T RS20, Ma, S5ria AAiiEma . 5%
G”=G—{u,vl,vz,wl,wl’,wz,wg,zl,zl’,zz,z;,x,x',y,y',al,a{,az,ag,ag}, AHn-n"=20, m-m"<30,
M = M"+{V,W, Wz, Xy, a/a;, 8,85, V,W,, Wy Z,, Xy}, MITEE G A

}/(G)<7n” m” 7 1 77n m

< 48<—(n-20)-=(Mm-30)+8+———
10 5 10 5 10 5

T I

%3 d(y)=d(y')=3

WAy E NS e, e, my MARE AL, . BONEGHARE T, #hila,a A5, b/ Ml
B WRIETIE 2%, Ma AAE S a,, AbAAESD, HEGAET Kil# 20k, fMa H5iia,,a,
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MEEE, Sbf 5rib, b HELIEE, may,a ALINLE NN e, by, byAAKMER Db . R
PO 2 /THN, M oay, by AAE RN a,,b, o MR A a,, b, IR LR PIAMETE .
8% 3.1 Ka, b EDLH AN N2 ER
Ay d(a,)=2, Bria, WA AR e, A2
G”'=G—{U,Vl,vz,wl,wl’,zl,zl’,x,y,ai,ai’,az,aé,a3,a4,a5,wz,wg,zz,zg,x’, y,’bl!bllvbz’bzllbs’m} W4 n-n"=28,
m-m"<43, M:=M"+{uv;, Wz, 27X aa,,aa,,a,a,W,2,,W,2,, y'b/,bb, bb, | , NFEE G .
m” m"” 7 1 ~7n-.m

G)< ™ 1< (n-28)-L(m-43)+11="-T
7(6)s g g e (N2 g(moad)sil=g5 ¢

TE.

&/ 3.2 d(a,)=d(b,)=3

W a, AR RS ag,al, fib, AR NS b, b, HE G ANET MEIH 2 nfAl, 5 a A48E S
ag,ag, Mas Tra iHEIEE, Hriia, 5ha AAIFKME A a, o FH, b APAEE N HE by, by
Horb giby 5 rib HE#HGE, Hrib 55 biAALME SR . XH5IH 2 75, sia,,b, FIRJE 735
Hriag,byo %

G"’=G—{u,vl,vz,wl,wl’,zl,zl',x,y,al,ai’,az,a;,ag,a4,a5,ag,ae,ag,a7,a;,ag,wz,wg,
2,,25,X,y',b,b),b, by by, b, b bl by, bg b, |,
M#AEn-n"=38, m-m”"=58,
M =M"+{uv,, Wz}, 2 a3a,,a/a;,a,a,a:8,, 8,35, WyZ5,W,Z,, y'b/,bb, byb, , beb{, bb, |} MITEE G
m” m” 1 n m

7
)< MM 15< ' (n_38)-2(m-58)+15="_1
7(8)< g5 155 (n-38)-g(m-58)+15= 1 -7

T
3. B3 1 BYIiERR

E W ow RE G MIER &, 26 =G-{uvl, nAim RE G AL, WA
n-n=2, m—m':%n—So [ J97E I G I ULAR i {uv) 2 oMl G FoBR K ILHE, it LI G o
WA R = E N E A R, e EE 2 £

7 1(3n 2n+3
G)<—(n-2)-=| —-5|+1= o
7(6)=55(n-2) 5( 2 j 5
E&WH
% [ SR R34 NSFC (Grant number: 11801522).
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