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Abstract

Matching theory in graph is a classical problem in graph theory, and also has very
widely applications in real life. However, the traditional matching theory can only
solve the problem of one-to-one personnel allocation, and the traditional one-to-one
matching can not solve the problem of multi-person group allocation that determines
the group leader, thus putting forward the concept of star matching. Complete bipar-
tite graph K ; is called star graph. Two star graphs K, , without no common vertex
in the graph G are called independent star graphs, and we call that the set Mg, (G)
consisting of mutually independent star graphs K ; is a K; ;-matching of the graph G,
simply star matching. The maximum cardinality of Mg, (G) is called K, ,-matching
number of G, simply star matching number. We call that a vertex v of some maxi-
mum star matching My, (G) is saturated by My, (G). If the maximum star matching
Mk, ,(G) saturated all of vertices of G, then My, (G) is called perfect star matching. In
this paper, by using the method of classification discussion, we present some bounds
and necessary and sufficient conditions of containing star matchings in some special
graphs; Moreover, we give the sufficient conditions of containing perfect star match-
ings in perfect binary trees and perfect p-ary trees, and give the exactly values of
perfect star matching numbers of perfect binary trees and perfect p-ary trees.
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TRCHIFEON K B IR, B k- IE L 25— DN G BT RAE V(G) AT RARI > P AR AZ B AR
FTEX(G)MY(Q), 2 X(G)UY(G) =V(Q), BX TR e;; = viv; € E(G)(i # 7), #H v; €
X(@), v; € Y(Q), MKE G2 ZHE. 7 |X(G)| =m, [Y(G)| =n, BX Vv, € X(G),v; € Y(G),
#HA vv; € E(G), MARE G ly5ea — K, 12k Ko,

(a) ZXMWT, Hidng = 4, (b) BEZXWT, Hiing = (c) BE XMW T3, Hing =8,

n1=2,n2:3 6,711:0,712:5 n1=0,n2=7

Figure 1. Classification of binary tree

1. XA

— AN I ] T R RO T, B T A A 1 SRR R ng A ng 20 AR R T P i1
RAFRANEC TS, BN EEZ R A p Wiy X Xp = 20RO X
B OLEL(a)). R X715 S R B E R N BRI T E, B TR 715 558 A H0 71,
TXAER) SO FR R 584 = XOW (ILEIL(D)); WnSRAE 584 = X BT A i1 s R B E i e — =,
MR 5E 3 = XM (LKL (c)). 584 p XA RT5ESE p X RALlE SC. B4R, Wi —A> = OB B T
iﬁjjn G, ng=ny—1,n1 =n—2ny + 1.

ea M E K FROVEE. B G IEAITH R A B E K ROV B G
FEAMSLH) Ky o TR SEE S Mk, (G) FRNE G — Ky - LI, WAREILEC. 248, Ky - ILEC
FUR W SO HIULE; Ky - IRECHEE Ps- ILIE. K G HPTE BILRE P &6 Ky, {8 KA 5O
NE G Ky - ILECEL, 84E my, | (G); FFRRIE K .- TLECAE G IR K - UTRE. #5 v 2 G
RAEK Ky o~ LI M, | ( G) T AL, WIFR My, (G) AT v, 45 B G KRR K - DLECHE AT
KGRI T, WFR Mk, (G) N5E3RZILAS.

Hﬁﬁﬁa‘éﬁ‘]@@ﬂi»@ﬁ%ﬁﬁ#ﬁiﬁ%, 1L P 49 DG T ) R 5% IS K 22 i ] - AL AT T, i 3t g —
XF— N R ATAL, BOAJRR. T AR SCRF 72 A2 T EE ) R DALE B A DC A ) St 45 /N i 22 BR ). B e N
B4y TE 1) AR ) R DT AT DAAR PR gh H e 2L 1 22 N BN 0 TR 1) A%, 61 B AR ST ) 3
FUR:

W T R E R A BIUUR M R E ALK BTN B N BAMAE 7 =X
lp WA 53 BIULHL 7840 26, 3 HLAAH T — SR A K p W ) 56 55 S UL R 3 i DA

2. FELR

FEATS TP S e — HeRp ik B2, . L s TEER R ILECE B R AR
FHE 2.1 [4n(n>2) M WTE’JEIT_EEaéﬁmeI (T) WBEWR: 1 < my, (T) < 12 (s <A(T)).
2.2 4G =(X(G),Y(@Q)R— MK HH|X(G)|=m,|Y(G@)]=n MWH¥n<mbf,G

AL Ky i- DL R IR g, (G ){ﬂﬁ/@ 1 <mg,,(G) < n; Fealt, 3G e HEK,,,
I, ﬁi@@ﬂ?ﬁmfgl, (Kn) Wi mg,  (Kpp) = mm{[ l,n}, il <s<m.

IERR: L, 1 < mg,, (G) BARMOL; HEK Ky KE SCTURNE: BB K hA 24T, 1
ki, BVRE Ky TRV & Mk, , (G) FHITCEE Ky AR I BT i) i — i IR
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FEX AT Hn <mbf, ZHE G = (X(G),Y(G)) PEAELZRIAENTET n 4%, IO THER

B b T K 524 3L BT X (Kopn) AT S Y (Kn) HAE— AT A
A M < m AR, BRI K LA EE X (Kp) B, s ANTREAE Y (Ko)
M1 < s < mit, Ky o DLR— S A0E, YRR R ICA SRR K, . BT AR 5 2 (A BT
R I Ky BASE L X (Ko ) RIS FARARAE, BT LU LA A, (Ko ) = min{[%],n}
SEARIAT. [

AT n DMRKIEE p X (n > p+ 1), FHAEH23%G M T TH K, .- 2ILERCH) 78 E %A,

EIE23 AT En MAMTEp XK (n > p+1). WTHK - BILEYSH N1 < s <
p+ 1

HUEBR: H5E4Ap XM E X ATUFIE A(T) = p+ 1, FTAR T K, - £ULHS, W1 < s <
p+1;

NN p X AF—ATH S v AETFR)EZ 5HE p + TATUTHAE, ibll <s<p+ 18, T
H K - UL, |

Mg e K, BRIV UME.
EIE 2.4 W TR K, Mmg, (K,) = [n/(1+s)].

SERR. h5E 4 B8 K, 0 SCAT LU K, B0 TS o I N dic, (v) = n - 1, FFBL
1<s<n— LW K, 398 Ky - 1L A mg, | (K,) RN L.

T 43 PR LT 15 4 PR KR DL RS R B k = n/(1+s), 2k € N*(N* 1R
FUAMUE F2300) I, BUR B K, (0 SURTA: (VK ,)| = 1+ s NGB K, 0O KR TR
Hmi,(Ka), WK, (EKRITE RS 0T AAEN (1 + s)mi, . (K,);

TP —n = (1+s)k, 4 K € N* B O] LLEARy: MAETE K, FHRE kDR G E 1+
ATERTFEGi(i=1,2,..., k), XFEAN K, (FHdn = 1+S)E’J!¢*/\Tﬁ5'ﬁ HHARM s TR R AHAE,
B G AR ICRCHCN g, o(G) = 1, Bt m, | (K,) = k, B BORIERCEON mu, . (Ko) = .

4k € RAN* (R RESLHEEHON, HHEIEH. XT84 n = (1 +s)k 0 LERA: &

BETE K, THRE] k] DMAMFEHABEE 1+ s PSS TE Gi(i = 1,2, ..., [k]), Fiblmg, (G;)
LkJ HU i i KR VCECEL my, (K,) = k). £ EPTIE, B AT A T A = (1 + s)k (H
*kem)nﬁ@KTMWﬁiﬂmﬁﬁm&( K,) = k], Bmg, (K,) = [n/(1+s)].

2 A E T AR A SO R DL B R R DLRGZ R VLR AR AR

FEERAF.
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Figure 2. Binary treeT
2. “XMT

lhn

EE 2.5 2T RIEE N, M1 REBn X, W1 <mg, (T) <n,—1(n>4); &1t
TR D& SRR AL e, (T) = mp — 12 HAX Y notitd >y — 1,

MERR: BHARIEW 1 <mg, ,(T) <no— 1. FSEE, Hn > AN, BRG mg, ,(T) > 1;

WA SAEVEUE W my, (T) < no — 1. & mg, ,(T) > no — 1, HEE K, 5 HE AT LLENE &
B Ky 3 A4, HAATR A(K,3) =3, Fﬁuzﬁm;ﬁ JT)>ng — 1, MZXWT KK K 35

VCFE e A3 T A AR T g — 1A, SE SR 5 SCAT yﬂiﬁiifﬁiﬂ Ho X T
A PR B TR EON ng, PRIEERCR N 3 BTSN ny — 1 50T JE, Bl mg, ,(T) < np — 1,
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LR < mg, (T) <ng—1(n > 4).
N IHAE B G T & A HEA S AT AL g, o (T) = np — 1 HAL Y 2otutl >y — 1,

WEANE: Hmp, (T) =no— 1, W—FH 4(ny — 1) <n, X Nng*0+ny x1+nyx2=n—1,
Frlhd(ng — 1) < 2np +ny + 1, Blng — 1 < Zodpatd

Feor B = SO RORER AT RIBEN 3 B TR B A ny — 1, SRR =A AR TUE. b
R A O B P L K D 3, B BART LUK AT e — O BLR B2 8 2 AT 22 ], 7 i T
FRIE A HRBIHERR o — 1 A 3 JSETHLR 4 AR 2E P N T (R 155 20 (0 P L () R A7 DL CLAERR ), DRI AE
RIZA 3 BT GG Nne — 1 MFFOL AR X 1 RO 2 RS MR T 3(ne — 1), B
TR I R HERR np — 14> 3 BETIUR 0 AR (K1 DL A5 (W 1 (a) ARG DL CLERR), BT A5
l':[:ll Mg, 3(71) =no — 1. EE%: ng—1< no+n1+1 ED 3(712 — 1) <ng+mn + 1, WZXWEF' 1&){—?&*“ 2}%

BN no By + 1, ﬁﬁu—fuﬁﬂjmlm( ) =ns — 1. |

Figure 3. Binary tree T}

3. XMW T
B1(b)H no—1 =4, tetmtl = 7 fliny—1 > metmtl B my, (T2) = 2; Bl1(c) T ny—1 =6,
netmil — 3, Eﬂn2—1>"°+’““ Eﬁkalg(TZ)—z &1 3 B AP (0 ) 283 TR A 1 ﬁéuﬂFﬁJFﬁ)ﬂ%/
I, AR R m, , (T])=ny — 1 = 2.

N E B 2.6 FIHEIR 2. 7?"&',775%;92%%!175% M AT 5636 K - B ILECATSE SR K o-
SRR 7845 4, JFTE 5235 p SUR I8 35 = XOMUAY BT 5536 K- JRICALAI 636 K o2 DL,
T 583K Ky - IR 5E 3R K o- 2 DLECE A UIME.

1

d m=1

2 3 4l m=2

PPy L 2py I3 Nprl 3pe2 aphllLNL L (P i m=3
PN +2

—m=4

e Y Y Y Y~ Y~ Y
4 P 4 P r P 14 ? P 4 P P

Figure 4. Perfect p-ary tree T
4. TERp XMW T

EIH 2.6 2T n NTRRITESR p XKW, WX TAEER m =log,[1+4 (p— 1)n] (m € N*) H:
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()24 m = log,[1 + (p — 1)n] AZFELES, B T 0 522 K - VUL
(i1) 24 m = log,[1 + (p — 1)n] FBHES, #f T o4 5226 K, - IURE, Homg, (T) = Z=1.

p?-1
MERR: (i) ARG m N n B 7636 p W (WLIE4) B Z 8, TS AN n 52 80m Z A 407F K &:

n=p"+p' +p*+--+pm L Blm=log,[1+ (p— 1)n]. XHITE3E p XWHE XATEIAT) =1+ p,
i L)Xﬁ?&%ﬁ*%ﬁ?ﬁ%p X*XH%U‘E*%% K1,p— VLHC.

Ijan:p°+p1+p2+--~+pm*1:1+(p1+1)+(p2—1)+ A+ "2+ + (" -1), HE e,
yﬁ‘%ﬂﬁ%ﬁ%ﬂﬁiﬁzﬁf prALl=(p+ )" —p" P +p" P = ), p 1 = (p+1)(p - D' +
y 4+ ) Fﬁu‘élmjjéﬁlﬂ_ nl—n] _l(mOd(p+1)) ﬁanlzp _Ilvnj =k ]_117m17mj

ijiT%ﬁ/\THE’ﬁiﬂz X.jjfﬁp VLEE B & T S p + 1, FEUJD%KU; @@ﬂqj R 8] T
REAN = (p+ Dmg, (T), E5n; =n; = 1(mod(p+ 1)) FJ&. B2 m NaErEU, 563 p X

5% K, - ILAL.
(i) B n = 0+p +p + pm Tl = 2L R, WL = 25t (Hodim = 2k,
k=0,1,2,---), (p+ 1)@ +p* +pt+- - +p?72), FILh(p+ )I”p_‘l1 Bl (p+ 1)|n,

Jktﬁ?%*/l\%iﬁlqﬁ%n_z =t = (p+ V)g, FTLAAT BURIE 2 m A BEON n B 5656 p SR — 5
T g MRS p+1 ATE T, XRA5ER p SR BRI 7 AN v, B 2D 5 AR
(K1 p AT ARAE B K - ULECH 85 TR O p+1, FrBLE m = log, [1 + (p — 1)n] MK AT 5

% K, - ICH.
L R AT HI5EE p SR T 195535 K- ICRCE iy, (T) 5 m Z 6 LLF % &

m—2:pm_]‘
-1

mg, ,(T)=p"+p° +p* 4+ +p

(a) m=4

Figure 5. Perfect binary tree T' (where green edges denote
by a star matching of T'

5. SEE XMW T (Hrh R T K £ ILI)

fE5E3E p XU p = 20, WU S 2. 67T DL BRI 0 62,7

W 2.7 4 T n AN TUS 5225 — SR R TAERR 0 m = logy(1 4+ n) (m € N*)A:

(i) m = logy (1 + n) NAELNS, W T H¥&A 5E3E K, o- UL,

(i8) 24 m = logy (1 4+ n) FEEET, B T #4756 K, - IEAE, Homg, ,(T) = 2L,

KI5(a)H, Hm = 4 N, BT 57636 Ky o- ULEL; B5(0) % 2 m = 3 Aar 8, B8R 5%
% K o- ILIC.

DOI: 10.12677/pm.2022.128152 1397 HibHF


https://doi.org/10.12677/pm.2022.128152

i
pal
S
a4

EEUlH

H 5 3R RH# R 410 H (No.11761070, 61662079); 20214E# 58 4E 5 /R H IR X H AR F & B4 T
H (2021D01C078); Hr sl ITiTE K% 20204F — k. 20214 — IR H % 8.

B2 3CHR

[1] Hell, P. and Kirkpatrick, D.G. (1986) Packing by Complete Bipartite Graphs. SIAM Journal
on Algorithm Discrete Mathematics, 7, 199-209. https://doi.org/10.1137/0607024

[2] Lin, W. and Lam, P.C.B. (2009) Star Matching and Distance Two Labelling. Taiwanese Jour-
nal of Mathematics, 13, 211-224. https://doi.org/10.11650/twjm /1500405279

(3] ZE M. BN YR 5 UCHD b @ [D]: B 208 3. At ZRF5 K2, 2019.
https://doi.org/10.27014/d.cnki.gdnau.2019.000170

[4] (A, X BULECES (Er =) St TR ELLT]. =R B R 43R A B, 2015, 30(3):
333-339.

[5] E55, MEw. KT EILEEEAER N AR]. BREETRE2ER, 2020, 42(4): 317-3194-367.

=
&
%
4

DOI: 10.12677/pm.2022.128152 1398


https://doi.org/10.1137/0607024
https://doi.org/10.11650/twjm/1500405279
https://doi.org/10.27014/d.cnki.gdnau.2019.000170
https://doi.org/10.12677/pm.2022.128152

	1 介绍
	2 主要结果

