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Abstract

The matching polynomial is a kind of combinatorial counting polynomial, which has
many relations with the characteristic polynomial and the chromatic polynomial of the
graph. For a acyclic graph, it is equal to the characteristic polynomial; for a general
graph, it is a factor of the characteristic polynomial of the path tree of the graph.
Every graph has a matching polynomial, but the graph determined by a matching
polynomial is not necessarily unique, that is, different graphs may share the same
matching polynomial. If the matching polynomial of a graph uniquely determines the
graph, then the graph is said to be matching unique. If two non isomorphic graphs
have the same matching polynomial, then the two graphs are said to be matching
equivalent. Since the concept of matching equivalence has been proposed, it is very
difficult to characterize the class of matching equivalent graphs for a given graph G.
On the basis of previous studies, the number of the matching equivalent graphs of

K, UP,, UP, is calculated by using combination counting in this paper.
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1. 5|5

RN FEA R AR RGR— I nlTE, GI—A LR IEGH—MERTFE, e
(B — AN 53 SORANSLIL B INSL AL k-VEEC R 48 o A kU M UTES. SCik [1)5€ LT BIGI LR %
w5

WG ) = (=1)*p(G, k)2,
k>0
X, p(G k) RGHITAE-ILE M H, JFBAE(G,0) = 1. A, T IE, ¥u(G,x)fH
WAUG). HEGHHAWG) = p(H), WARKGHH ZILESEN 1, LG ~ H. BGR—AE,
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PAGIR S EGHIIL RS &, LLO(G) R (G TR A, MG, #6(G) = 1, &
K G2 L RCME— .

PAK TR — AR, AP, (n > 2)RIC, (n > 3) 0 5IFRRm A n AN SRIEFIE, PLQ(m,n)RR—
AN Cy1 = 85 Py — N nORS R S R B B (WS 1), BT, 0 Rom RAE—N3RERL, =AM
FE R, HIXAS3PE SR = AN BRS04, 5, kIR (L 2), LGFRREGRIFNEL. LG U H %
REG MEH AR, ERTIEERV(G) UV (H), ERE(G)UE(H). UmG Fam MEG
A IR SO E LIS AR TEZ I, [2).

PLic 2 w2 B —Fd G it B2 0, e a BN 2E R, AWEAL Y F A BRI EZE
IR [3-5]. SCHR [6,7) ARG H T DT B KRR /N T 55 T2 P& DA B 36 16 ] g e J] U P 55 £ — Foln R
&, AR e MG, e ZmE A [GRREAMER. SC [B)HHHE T6(P,)FS(K, U C,,), HHfiE T
E5(P,], [K1UC,,], [Pu)FI[K, UC,,), [ T6(KUP,,), J#ie T HE K UP, | RI[K, U P,),
X [10]HHEE T 8(P, U Ry, et THA[P, U P,]. TEARS, AT T6(K, UP,, UP,).
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Figure 1. Graph Q(m,n)
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Figure 2. Graph T ;
2. BTk

2. 5538

SIFE2.1 [1] BGHEMNEBEN L G, Gay -Gy, M

RFTARA, (G BIRR SR SEAH O T AR bR R s TR [1], F M1 (G)FRm u(G) B KA.
SIFE2.2 [7] WGREEEE, N
(1) Mi(G) < 2B HMNHEG € O = {Po, 11k T1 22 T1 23, T1 2.4, Cr, Q(2,1) 15
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(2) Mi(G) =23 BNAG € Qo ={1,, K14, D222, T1 33, T1.25, Q(3,1),Q(2,2)}.
%]fi2.3 [8} (1) P2m+1 ~ Pm U Cm+1;
2) Tl,l,n ~ Kl U Cn+2;

3) Thpo~PUQ(2,1);

(

(

(4) KUCs ~ PsUQ(2,1);
(5) Ky UCy ~ C3 U Ty 93
(6) K1UC15 ~C3UCs UTy 543

(7) Ci5UT 23~ CsUCyUTy 4.

SIEE2.4 [8] (1) Hm+1 = 2R IENEREGL, W(P,) = i. UL

[Pm] = {Pm17Pm2 UCmg—i—la ng U Cm2+1 U Cm3+1> e 7Pmt Usz—i-l UCm;;—i—l U---u Cmi,+1}7 iz
BEmy =m, myp = 252 (k=1,2,--- ;i —1).

(2) Frm + 1 =212 + V)R IE R H A r 5L, WS(P,,) = i. JLE

[Pm] = {Pm17Pm2 UCm2+1,Pm3 UCm2+1 UCm3+1," . 7Pmi UCm2+1 UCm3+1 U . 'UCmi+1}, iz
Bfmy =m, mygq = 22 (k=1,2,--- i —1).

51382.5 [9] (1) #m + 1 = 2 A EREG RS, WS(K, U Py) = ().
(2) #m+ 1 =271 2r + L)W R IEREHG, (£ 1,4, )AL, WS(K, U P,) = (1.
(3) #rm + 1 = 3 x 27U IEA TE K BT, U

S(KyUP,) = {

(4) Zrm + 1= 9 x 2 XA ERAL T, )

1, 1 =1;
() +1, i22

(5) #im + 1 = 15 x 20 X FoAS IEBHG T, N
) =1

{ 1
S(KyUP,) =

(th+1, i>2

5|¥82.6 [10] &m >n JIfH

§(Pn)d(Py) — (W) m+1=2"n+1),(k=0,1,2---)
0(PnUPR,) =
§(P,)6(Py) m+1#28n+1),(k=0,1,2---)
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S13E2.7 [10] (1) 4n = 3 BUNEEW, H6(P, U P,) = 6(P);
(2) Hm = 3 BB, Ho(P, U Py) = 0(P,);
(3) Hm,n = 3 WH BB, H6(P, UP,) = 1.

3. EELER

31383.1  #m > 2, M§(Ky UP, UP,) =6(P,)0(K,UP,)— (5(P7§)+1).

WERR W H ~ K, U P, UP,,. %m + 3% KEFREEZL, 3, 9, 1580 HARZT K77 B L R 52k,

(1) m+1 = 201 5Fi(> 1) FHEE A9k, 20 = 1, m = 3, i51#2.2712.3, K UP,UP; /2L
W11, § e = §(K UPUPs) = 1, 15130248125, 250410 = 6(Ps)0 (K, UPs) — (7)) =
Ix1— (") =1, &par. BREwtim, + 1 =20M0L, St H6(K, U Py, U Py).

WH ~ K\ UP,, UP,, H ZH—NEBY, M (H,) = Mi(P,,), H = H UH,.
51 ¥H2.2M12.3, H, = Py, Croy 18Ty 1 my—1. (1) #iH, = P,,, HK, U P,,, UP,, ~ H = P,, U H,,
8Hy ~ K1 U P,,. H5I1H25 EFEHHA ()N (2) &Hy = Cuyir, HH = Crog1 U Hy ~
KiUP,,UP, ~ Ky UP,, UCy,t1UPy,, #Hy ~ K U P, UP,,, HFPEEH, XFF
MH A — 1)) — (D 3) HHy = Tiame—1, HH = Ti1my—1 UHo ~ K1 U P, UP, ~
KiUPy,UCu, 11 UP, ~Ti 1y 1U Py, UP,,, f3Hy ~ Py, UP,,. H5IH2.6, XFEIH A ()4
HO(K1 U P, UPR) = (5) + (= 1)) — () + () = G+ 1)) = (3)-

BATH I HS(K U P, UP,). B532.212.3, HUAE —MEBYHE: P, Coy 1 BT 1y 1
PRAE B RAR MR, X 7 S A A

(i) ZH#HW &P, HK,UP,UP, ~ H = P, UH,, #H, ~ K, UP,,. H5H¥25 Xt
MH A (") A

(11) H#HBE S Cryrr, HH =Cpyy1 UHy ~ Ky UP, UP, ~K,UP,,,UCp,,11 UP,, f5Hy ~
Ky U Py, U Py, HOXFERIH A S(K, U P, U P ).

(iit) FHBET 1,1, HH =Ty 1 m, 1 UHs ~ K1 U Py U Py, ~ Ky U Py, UGy, 11 UP, ~
Ty 1,my—1 U Py U Py, 18 Hy ~ Py, U Py B15132.6, IR HL A (0 — 1)i — (1) A

(Z/U) %H]aﬂﬁ'@,é\Pm;Fucm2+h HE[H = PmUCm2+1UH2 ~ KlUPmUPm ~ KlUPmUPTanCm2+17
Hy ~ K, U P,,,, B85, BRI H, 4 (DA

(v) HHFANE P, T 1 y1, HH = Py UT) 1y 1 UHs ~ Ky UP,UP,, ~ K, UP,, U
Py UChy1 ~ P U Py UT g g1, 14 Hy ~ P, BB 324, SXFE Ho AT — 14,

(/UZ) %Hﬁﬂﬂ'@é\cm2+l ;FDTLl’m2717 EE[H = ma-1 U Tl,l,mzfl U H2 ~ Kl U Pm U Pm ~
Ky U Py UChy 41U Py UG, 41 ~ Py UG 1 UPy UTy gy 1, £3Hy ~ Py, U Py, H15|E2.6,
R H, A (5) 1

A IRA, 8(K) U P, UP) = () + (4 1) (5) = () + (- Di= (5 = ()~ (-1~ () =
() = (51) = 8(Pu)0(Ky U ) — (%), SRR

3
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(2) Fm +1=2"12r 4+ 1), r # 1,4, 7, WEB 5 (1) 24, 1.

(3) #HFm +1 =3 x 271 % = 1, d5H2.2/12.3, K, U P, U P2 IGHECME— (1), #E A
= 5(K,UPUP,) = 1, 51 H2.4012.5, 4710 = 6(P)(K,UP) — (P77 = 1x1— (") =1,
SEROL. M = 28F, HH 5| E2.2F12.3, LI H K, U Ps U Ps, Ky UP,UC3 U Ps, P,UTy 14 U Ps,
KiUP,UC3UP,UC3 8P, UT) 1 UP, U Cs, 54, #55EAil= 5(K1 UPsUDPs) =5, 3l
HI2.4012.5, %A 1= 6(P5)6(K, U Ps) — (PPt =2 x 3 -1 =5, &igor. Hi = 36, H3
H2.2f12.3, MK HAK, U P, UP,, KiUPsUCsU Py, PsUT 14U Py, K;UP,UC3UCsU Py,
PoUTi 10 UCsU Py, PbUCSUT 14U Py, P,UCSUPsUQ(2,1) U Py, C3UPsUT 00U Py,
PsUPsUQ(2,1)UP;, K;UPsUCsUPsUCs, PsUTy 1 4UPsUCs, Ky UP,UCsUCgU PsUC,
P,UTy 1 1UCsUPsUCG, P,UC5UT 1 4UPsUCs, PUC3UP;UQ(2,1)UP;UCs, C3UPsUT) 5 ,UPsUCS,
PsUP,UQ(2,1)UPsUCs, KiUP,UC3UCsUP,UC3UCs, P,UTy 11 UCsU P, UJC5U C,
PoUC3UTy 14 UP,UC3UCs, P,UC3UPsUQ(2,1)UP,UC3UCs, C3UP3UT 20U P,UCsUC,
PsUP;UQ(2,1) U P, U Cy UGy, F£2379, aﬁz%—iﬁﬁ_wz S(KyU Py U Py =23, 51 32.4812.5, %
AAB=i(("5") +3) — (1) =3 x 9 — 4 =23, ZILHOL.

Nxfi(> 3)H B E AN BRES R me +1 = 3 x 2072 ¢ > 3EAL. AL (K, U
P,,UP,).

WH ~ K, UP,,UP,, HZH {—/NE@H %, M (H,) = M\(P,), H = H UH,. i
51#E2.2f12.3, H, = Py, Cpyi1 B4, 1. (1) #H, = P,,, HK,UP,,, UP,, ~ H = P, U H,,
BH, ~ K, U P,,. H5IH2.5, XFHHA (L) + 34 (2) HH) = Cpyyr, HH = Cry U Hy ~
KiUP,,UP, ~ K;UP,, UCh,s1UP,,, fHHy, ~ K, UP,, UP,,, BT, X
RIH A (i — 1)((5) +3) — () (3) BHy = Tyt mg—1, HH = T3 my—1 UHy ~ Ky U Py, UP, ~
Ky UPr, UChy i1 U Py ~ T 1y -1 U Py U Py, #3Hy ~ Py, U P, HEIHE2.6, XFERI HL A (D)4
HIS(Ky U Py U P) = (3) 434+ (= D(() +3) = () + () =+ D) — () +30

FATHH O (K, U Py, U Pyy). W51 32.2812.3, HIAH —NEM Y P, Crgrr BT 1 my—1-
MRYE T AR BB H, XA 7 SR A

(i) #HW &P, K, UP,UP, ~ H = P, UH,, f8H, ~ K, UP,,. H5IH25, X
MH A (") + 34

(i) #HFHEECpyrr, HH = Cpyyy 1y UHy ~ Ky UP,UP,, ~ K UP,,,UC,, ;1 UP,,, §H, ~
Ky U Py, U Py, UXFEIH AT S(K U Py U P )

(iii) BHAET) 1 g1, HH = Ty 1 my1 UHy ~ K; U Py UP, ~ K UPy, UChy,41 UP, ~
T 1my—1 U Py U Py, 13 Hy ~ Py, U Py, 151 32.6, P HL A (0 — 1)i — (V514

(ZU) EH@H?@,%\PmﬂEHCmQH, EEH == PmUCm2+1UH2 ~ KlquUPm ~ KlquUPm2UCm2+1,
3 Hy ~ K\ U P,,,. B5I32.5, XFERIHA (L) + 34

(v) & HIF AL F I &P Ty 1,1, HH = Py U Ty 1,1 U Hy ~ Ky U P, UP,, ~
KiUP,UP,,UCyi1~ PpUPy, UT 1 my—1, T4Hay ~ P,,,. H5H2.4, XFERIHy A — 1.

(vi) HHF WA ECryn T 1y -1, HHH = Chypir U Ti1my—1 U Hy ~ Ky U P, U P, ~

DOI: 10.12677/pm.2023.137211 2049 HibH


https://doi.org/10.12677/pm.2023.137211

KiUP,,UCpys1UPp, UCh,11 ~ Py UC, 01 U P, UT) g1, 13 Hy ~ Py, UP,,,. H5132.6,

HIZ8 R R4S, 6(K, U Py U Py) = (1“) +34+G+1)(2) - () +3i+ (@ —1i— (5 —(()+
3)—(-1)— () =i +3) - (1) = §(Ky U Py) — (PP | Ghig .

(4) #EHm+1=9x 271 2 = 18, d5#2.2/12.3, K U Py U P IGECHME— (1), #ER A
W= §(K,UPsUPs) = 1, 5 H2.4H12.5, %307 10= 6(Ps)d(K,UPs) — (P = 1x1- (") =1,
SEARROL. i = 2/, 5132 2H12.3, WL H A K, U P U Pyp, Ky UPsUCoU Py, PsUTy 7 U Py,
PyUC3UT 5 3UP7, KiUPsUCGUPsUCy, PyUTY 1 7UPsUCe B PsUCUT) o 3UPUCy, FE7AN, #4507
= §(K,UP;;UP;) = 7, H51E2.4512.5, %3041 10= §(Pi7)(K,UPy;) — (PN =2x4-1 =7,

G OL.

NHEXF(> 2)HBCEEAGE. BB R me +1 = 9 x 2072 ¢ > 2fr. BAEITHES (K, U
P,,UP,).

WH ~ K\ UP,, UP,, HR&H {—ANHE@YZ, #M (H) = M(P,), H = H UH,. H
51 #2.2M12.3, H, = Py, Croy 18Ty 4 my—1. (1) #iH, = P,,, HK, U P,,, UP,, ~ H = P,, U H,,
4 Hy ~ Ky U Py, H51325, XFEMHA (D) + 14 (2) #HH, = Chyer, HH = Cryyy U Hy ~
K,UP,,UP, ~ K, UP,, UCp,41UP,,, f3Hy ~ K, U P, UP,,, HIFAE&HM, Xk
MH A —1)(() +1)— (O 3) FHHy = Time—1, HH = T1 1 my—1 UHy ~ Ky U Py U P, ~
Ti1ma—1 U Py U Py, 84 Hy ~ Py, U P, B15132.6, XFEIH A (D) A #86(Ky U Py U Py) =
() +1+G- D)+ = () + () =G+D() - () +i

BN HES(K, U P, U Py,). HSIEE2.2812.3, HWVA —NEIE S IE P, Cog 1 BT 1 my—1-
FRAE e AR B A, X FE (&8 7 S A

(i) H#HB &P, HK,UP, UP,, ~ H = P, UH,, f#H, ~ K, U P,,. H 5| 2.5, Xt
E‘]H2ﬁ(i—gl) + 14~

(’L’L) %H@,/E‘.\C’mﬁ_l, EEH - Cm2+1 UHQ ~ K1 UPm UPm ~ Kl U_sz UCm2+1 UPm, ?%HQ ~
Ky U Py, UP,,, SUXFEIHA5(K, U Py, U P )

(’L’L’L)%H@./—"\Tllm2 1 EEH_Tllmg 1UH2NK1UP UP NK1UPm2U0m2+1UPmN
T11m2 1UPm2UPm, {?H2~PW2UP EE%IIE26 #B’JHQ%A(Z—].) ( )/I\

(’L’U) %HIE,IEHL@/E.\Pm$ﬂCm2+1, EEH - PmUCm2+1UH2 ~ K1UPmUPm ~ K1UPmUPm2UCm2+1,
3 Hy ~ K, U P,,. 5] #2.5, ﬁ*iﬁ/‘JHzﬁ(;) + 14,

(’U) %HIEIH#@;/?';PWL$DTL1J”,2_17 EEH:P UT11m2 1UH2 NK1UP UP ~K1UPmU
Pm2 @] Cm2+1 ~ Pm U sz U T171,m2_1, ?%I‘HQ ~ EE%IIE2 4 *qéE/JHQﬁZ — 1/\

(vi) A HIF Hﬁl‘@,é’.\cm,ﬁ_l %DT1,17m2—17 HH = matl U T 1me—1 UHy ~ Ky UP, UP, ~
KiUP,,UCpy i1 UP,, UC, i1~ Py UCh, 11 UP,, UTy 1 my—1, f3Hy ~ P, U Py, H5IH2.6,

A FIRELAR, 6(K0) U Py U Pr) = (31) + 14+ G+ 1)) = (5) +i+ (@ = Di— (51) = (() +
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)= (i—1)— () =i((") +1) = ("5 = 6(Pn)s(Ky U P,) — (P, Ghig sl
(5) #im +1=15x 271 AEB(4)M, B, O

HT I, Bl T T Fomy M e B, XM Hom + 1(> 3) Fe I A 2 DR HOHEAT 432
P+ IR EEGEL, Blm 4 1 = 2000, BB T35, FLR S0, Fm + L2
B2k 4 1k > 1), Blm 1= 212k + 1) B, BB Fok— 2, SR, B Hm, nflF AR
B M+ 1, + 1RO S — NI L

A2 5 R R ML R2RIER, FEEEES.1 f13.2 44H T6(K, U P, UP,) KI5 AR.
EIE3.1 Fm+1#£280+1),(k=0,1,2---), N

§(Ky U Py U P,) = 8(P)3(K1 U Py + 6(P)3(Ky U P,) — 8(P)8(P,).

JERR W H ~ K, U P,, U P,, %fm + n FI%U#A982:.

(i) Zm,n 73 AETAE R PV SOEET, Wm 23— REL P, Wim =3, n £2r— RE—
EE Blln = 2r B, 51 3E2.2 F12.3, K1 UPsUP,, /EVLECME—), 550l = 6 (K \UPsUPR,,) = 1,
H 524 2.5, A= 6(P2 )0 (K1 U P3) 4+ 6(P3)8(K1 U Pa,) — 8(P3)8(Py,) = 1, S5 BLOL.

(i) Hm 22— RE2 L, Wm =5 .

(1) n BAF R FBEHE. (1.1) n 23— &1 FBE, Mn = 3 B, H513#2.2 f12.3, &
GEAEIEI K, U Ps U Py MM EH AK, UPsUPs, Ky UP,UC3 U Py, P,UTy 1, U Py, #0%
XM= 6(K, U Ps U P3) = 3, 151324 f12.5, & 4510= §(P3)6(K1 U Ps) + §(Ps)6(Ky U Ps) —
S(Ps)d(Ps) =1x3+2x1—2x1=3; (1.2) MFEAKIEYn £8— R R, 14— RF1 H¥
¥ 2r— REBL GUBH, SRS, SR ROL.

(2) n BAFE R2— LB, (2.1) n 23— RE2 REL, Wn = 7 B, H51#H2.2 2.3,
ROWAE K, U P U P, MENEH NK,UPsUP, KiUP,UCsU Py, P, UTy11 U Py,
K UP;UP3UC,, KiUP,UC3UP;UCy, P,UTy 11 UPsUCy, PsUPsUT, 19, P,UC3UPUTY o,
MR AE = (KLU PsU P;) =8, H5| 2.4 f12.5, & 10= 6(P;)5(K, U Ps) + §(Ps)d(K; U
Pr) —6(Ps)d(Pr) =2 x3+2x3—-2x2=28;(22) 5(2.1) FFEAIGF 4n &2r— RFE2 HE
Hnf, FXALHEES; (2.3) n £&8— RE2 JHELL, Mln = 17 B, 5| #2.2 f2.3, &5 KiELL
Ky U PsU Py BISEMEIH K, UPsU Py, KyUP,UC3UPrg, PUTy 1 U P2, Ky UPsUPs UGy,
K, UP,UC5UPsUCy, PyUTy 11 UPsUCy, PsUPsUT, 17, PUPsUC3UT) 95, P,UC3UPsUTY 4 7,
PobUC3UPUC3UT o3, MERAL=0(K,UPsUP;) = 10, H 5 #2.4 f12.5, 24 0=
8(P7)0(K1 U Ps) +6(Ps)d(K1 UPig) —6(P5)0(Pyr) =2x34+2x4—-2x2=10; (2.4) 5(2.3) [
AR Mn 2 14— RE2 JOHT, A0, 45180

(iii) Hm 22— RHE3 HEH, Bm =11 .

(1) n A RL— HEHIT. (1.1) n /23— REL 9L, fin =3 B, H5[H#H2.2 M12.3, 5%
WESER K U Py U Py IS EISEA 3 A, & 1d= 6(K, U Py U Ps) =9, 5| 22.4 F12.5, X
Fiil1= §(Ps)5(K1UPy) +8(Pp)S(KyUP3) —8(P1)8(Ps) =1x9+3x1-3x1=09; (1.2) ]
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UESn £8— R JHEH 14— R JUHEAG 2r— R JURE0, AR, G5B HOL.

(2) n RAF FR2— FREHIE. (2.1) n 23— RE2 L, i =7 0, 51322 f12.3, K5 %
WEEET K U Py U P SR EIEE 21 A iA1= 6(K U P UP;) =21, 5| HE2.4 f12.5, 555
Hil= 6(P7)6(K1UPy1)+6(Pi1)d(K1UP;)—0(Py1)0(Pr) = 2x94+3x3-3x2 = 21; (2.2) 5(2.1) [A3
AIBGAE 2n f2r— REB2 UBH, S AEZ21; (2.3) n f&8— A2 FIAL, Bin = 17 i, B3]
FE2.2 M12.3, 25 G RGN Ky UP UP, BISEI EI3EE 24 A i il = (K UP UP;) = 24,
51 32.4 F12.5, XA 1= §(P17)§(K1UPy1)+6(Py1)S (K UP7) —6(Pr1y)6(Pr) = 2x9+43x4—3x2 =
24; (2.4) 5(2.3) FPEATIGAUE M0 £2r— REB2 FHHN, VLA R24, S50 HOL.

(iv) Hm 28— FRH2 JHBEL, Wlm = 17 i),

(1) n A RI— FREHI. (1.1) n /&3— R ZUBH Mln = 3 I, H51#2.2 2.3, K 5%
UEBEE K U P UPs RIS I H N U Py, UPs, Ky UPsUCyU Py, PyUT) 1 7UPs, PsUC3UT) 53U Ps,
W= 6(K, U P U Ps) = 4, 151 382.4 F12.5, XA 0= 0(Ps)0(K, U Py7) 4 6(Pi7)d(Ky U
P3) —8(Pi7)8(Ps) =1 x4+2x1—-2x1=4; (1.2) FHEATEIEYn 22— RFE1 FBE; 14— R
1 E 2r— RE POEHN, SREAEES, SR EOL.

(2) n RAFE FR2— JBHIT. (2.1) n &3— REB2 PR, Bin = 7 B, H51#2.2 F12.3, S
IUEER Ky U Prr U Py PN EISER 10 A, & Al = 6(K, U Pi; U Pr) = 10, 5324 F12.5,
2 XAl = 6(Pr)6(K1 U Piy) + 6(Pig)S(K1 U Py) —6(Pig)d(Pr) =2 x4 +2x3—-2x2=10; (2.2)
5(2.1) FEEAIGE Yn &2r— RE2 WL 2— K2 SUEHT, 20 A #Z10; (2.3) n 14—
RE2GUVBEL, Win = 29 B, B 5] #E2.2 F12.3, &G IIUFILET K, U Pir U Py HIZEMESEG 12 A i
HAXIEN= 0(K, U Pi7 U Py) = 12, 5| 2.4 F12.5, %Eiv’iiﬂ: §(Pag)d(Ky U Py7) + 6(Pri7)d(Ky U
Pyg) — 8(Pyg)d(Pr7) =2 x 44+ 2 x4 — 2 x 2 =12, Z5iB oL,

(v) Hm &14— RE2 JREE, n AR R ZUEHER2— JBEUT, 5(iv) FBANE, 45188
3T

B € S50 T F /N T + nB 8O A7, R E B S5 8 X, n(>3%) M kS, WH ~ Ky U
P, U Pn(m > n), HlmHE/J ANIE] %/\BIZ, ’TEM1(H1) = Ml(Pm>, H = H, UH,. %%[@2.23{]2-3,
Hl - Pm; Cm2+1 EjZTl 1,mo—1-

(i) % H, = P,,, HK;UP,,UP, ~ H = P,,UH,, {3 H, ~ K, UP,, MOXFEM H G 6(K, U P

(it) #Hy = Cpyi1, HH = Cppyy1 UHy ~ Ky U P, UP, ~ K; UP,,, UCppyi1 UP,, f3Hy ~

(’L’LZ) %Hl - T1717m2_1, EEH - T171,7n2_1 U H2 ~ K1 U Pm U Pn ~ Kl U Pm2 U Cm2+1 U Pn ~
Ti1my—1U P, UP,, 15Hy ~ P, UP,, H7| 2.6, R H A (i — 1)0(P)

HOX BRI HL 38 HS(K U P,) 4 (K, U Py, U Py) + 6(Poy)d(Ky U P,) AN B8 FE2.5, 43 A LA
oM I

(1) BEm—+1 =274 (i =1,2,3---). HEMEEH, 6(K1UP,,UP,) = §(P,)(3)+(i—1)§(KU
P,)—(i—1)§(P,). Mo(K1UP,UP,) = 6(K1UP,)+6(P,) (%) +(i—1)8(K UP,) — (i—1)5(Py) + (i —
DO(P,) = 8(P,)("5') +i6(Ky U Py) —i6(Py) = 6(Po)d(K1 U Py) 4 0(Pn)6(K1 U Py) = 8(Pn)d(P,),
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SE KO
(2) BFEm4+1=2"12r+1), r#1,4,7, (i=1,2,3---), L5 (1)L, BE.

(3) Fm+1=3x2"" (i =1,23-). HAPBEH, §(K U P, UP,) = §P)(() +
3) + (i — DS(Ky U P,) — (i — 1)3(P,). #6(Ky U Py U P,) = (K U P,) + 6(P)(() +3) +
(i — D§(K U P,) — (i — 1)8(P,) + (i — 1)3(P,) = §(P)(("3)) +3) + i6(Ky U P,) — i8(P,) =
§(P,)O(K1UP,,) + 6(Pn)d(K,UP,) —6(P,,)d(P,), &5 T

(4) Fm+1=9x2"1 (i =1,2,3---). HEAMBEM, 5K U P, UP,) =6P)((%) +
)+ (i — 16K, UP,) — (i — 1)5(P,). #6(Ky UP, UP,) = 6K, UP,) +6P,)((5) +1) +
(i — 1)0(Ky U P,) — (i — 1)6(P,) + (i — D)6(P,) = 6(P)(("F) + 1) +46(K; U P,) —i6(P,) =
§(P)S(K1UP,) + d(P,)5(K, U P,) — §(Py)S(P,), &5 KoL

(5) FEm4+1=15x2"1 (i =1,2,3---), iEA5(4)EM, 1. O

fam Hn JET2-R, 8— R, 14— K, 3—REIHAM R N5 2K, FHMEES.2 HHTm Sn FR
B THO(K, UP, UP,). Hd, 321) &m S5n HET2-R3 HLLE(EE3 %K) KIHBE, 3.2(2)
m Sn ¥R T8—-F2 HUL E(HEF2 ) BIETE, 3.2(3) £m Sn ¥WET14-R2 UL E(EE2 X)
WG TE; BT450—8 Bribz SMR ARG 15 A0 90 303.2(4).

EIE3.2 #Fim+1=2%n+1),(k=0,1,2---),

(1) Fm+1=3x2" Y n+1=3x2"1 ijeZz" Hi>j>3 N

i+ 1 i+ 1
5(K1UPmUPn)—j<HQ_ )+3¢—<]‘§ );

2)#Fm+1=9x2"L n+1=9x2"1 i jezt Hi>j>2 w7, N
i+ 1 . 4+ 1
0(KiUP,UPR,)=j ! +i— J ;
2 3
(B) Fm+1=15x2" n+1=15x 271 4, 5e 72+ Hi>j>2 o, N

i+ 1 i+ 1
5(K1quuPn):j<h; )+z’—(‘7—§ );

(4) #m -+ 1 Fin + 1 REAFE, 1)

§(K1 U P, UP,) =6(P,)8()K, UP,)— <5(Pn§ + 1).

WERR WH ~ K, UP, UP,(m >n >2), HM,(H) < 2 K&5/3#2.2(1) %1, H WH—&@ 5y
EEH1 c 91, H=H,UH,. :f'im }%5E2—/%, 8—/%, 14—:%, 3—/%&;5\:4&%%7"7%?5 77’5

(D) Em+1=3x2"1 n+1=3x2"14ijeZt k=i—j>0,
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i<3,7<3, Y4i=1,7=1K, HIIH3.1, FIRL; Hi=27=1HK, 5322 2.3, H
%K1UP5UP2, KiUP,UC3UP, 5P, UT) 5, 1u132, HE3 AN, (P)d (K UPs)— (P7)H) = 1x3-0 =3,

WO, M0 = 2,5 =2 I, H5 3.1, 58T

i > 3,5 <3, Xk(>1) HEZAMNE Mk =18, i =35 =2 H5 2.2 f23, H
y‘jK1UP11UP5, K1UP5UC6UP5,P5UT1’1_’4UP5, K1UP2U03UCGUP5, PQUT171’1UC6UP5,
P2U03U017174UP5, PQUC3UP3UQ(2, 1)UP5, CgUP3UT172,2UP5, P5UP3UQ(2, 1)UP5, K1UP11UP2U03,
P11UP2UT17171, K1UP2U03UCGUP2U03, PQUT17171UCGUP2U03, PgUCgUTLlAUPQUCg,
P,UC3;UP3UQ(2,1) U P, UCs, CgnguTlmuquC?, EJin,nguQ@ 1) U P, UCs, 17 AN,
§(Ps)S(Ky U Pry) — (PP =2 x 9 — 1 = 17, G801 BEL WK m, + 1 = 281 (n + 1) KL
EE%IEEQQ *DQS, H1 - Pm7Cm2+1 EZ‘TLL"M—L

(i) #%H, = P,,, HK,UP,,UP, ~ H= P, UH,, f#H, ~ K, U P,, H5|#2.5, % =1 i, iX
FEMIH, 1A 245 =2 B, IXFEH, 3 A

(Z’L) %Hl :Cm2+1, EEH: Cm2+1UH2 ~K1UPmUPn NK1UPm2UCm2+1UPn, //fﬁE:HQ ~
Ky U P, UP,, HENER, XFERH G5((5) +3)— (5 A

(’L’L’L) %‘Hl — T171,m2_1, EEH - T171,m2_1 U HQ ~ K1 U Pm U Pn ~ Kl U Pm2 U Cm2+1 U Pn ~
Tl,l,mz—lupmg UP’m ?T_EJI:H2NPm2UPn~ EEZZS,]<3 f%7i>j7 m > n, E&Z_]- Z]a ma va EE
S1#E2.6, XFEMIH, B (i —1)5 — (3)

W25 = 10, 6(K1UP,UP) = 1+1x((3)+3)— ("5 +(i—1)x1=(3) = 1x((")+3)—- (") =
§(P2)S(K UP,)— (PP)Fh); M5 = 2 1, §(K,UP,, UP5):3+2><((’)+3) (2+1)—|—(z 1)><2 () =
25 (151 4+3) — (351) = 6(Ps)8(Ky U P,,) — (CF9)FY), S s,

i> 3, ] > 3, Xk(> 0) HBUAHANE. Hk =0 W, @ = 5, BI51PE3.1, GiR KoL, 2k # 0 i,
i > j, BELE KMy + 1 =281 (n + 1) Hor. H5132.2 2.3, Hy = P,,,Cryr1 B0 my—1-

(i) %H, = P,,, HK, UP,,UP, ~ H = P,, U H,, f§H, ~ K, U P,, 525, X#KH,
H(5) +3 4

(ZZ) %Hl :Cm2+1, E'E]H_szJrlUHQNKlUP UP NK1UPm2U0m2+1UPn, ?%':sz
Ky U P,,, U P, BUAGME B, IXREIH, 15 (0) +3(i— 1) — (751 4

(i13) #5H1 = Tiamy—1, HH =Th1my-1 UHy ~ K1 UP, UP, ~ Ky UP,,, UCyyys1 UP, ~
T1,17m271 U sz U P’n7 ’?%E‘HQ ~ Pm2 UPn HHZ > j, m > n, E&?TLQ > n, Eﬂ%IIEQf;, i‘z*—gﬁ E(JHQ
fi-1j- () ™

MS(KiUP,UP,) = () +3+5()+3G—1)— (I +6G—-15— () =505 +3i— (1Y),
LT

(2) Fm+1=9x2" n+1=9x 271 jjeZ  k=i—j>0,

i1<2,5<2 Mi=1,7=1r, H5IH3.1, FRLL.

i >2,7 <2, Mk(>1) HEEERAGNE MUk =10,i=2 5 =1, hi5/#2.2 f12.3 &1, H
%K1UP17UP8, K1UP8U09UP8, PSUT17177UP8 EiP8U03UT17273UP87 ;j\:4/|\, 5(P8)5(K1U

DOI: 10.12677/pm.2023.137211 2054 i


https://doi.org/10.12677/pm.2023.137211

Pip) = (PP =1 x4 -0 =4, BHIHOL. BRI m, +1 =28 (n+1) BOL. H51H2.2 #12.3
H1, Hi = Py, Croy1 BT 1 mp—1-

(i) %H, = P,,, HK,UP,,UP, ~ H= P,, U H,, f#H, ~ K, U P,, H1532.5, 24 =1 i, X
FERIL AN

(ZZ) %Hl - Cm2+1, EEH - Cm2+1 UH2 ~ K1 UPmUPn ~ K1 UPm2 UCm2+1 UPn, ?ﬂEl‘HQ ~
Ky U Py, U P, BRI BAL KRR H, A7) +1) — (3 A

(ZZZ) %Hl - T1717m2_1, EEH - T171,m2_1 U H2 ~ K1 U Pm U Pn ~ Kl U Pm2 U Cm2+1 U Pn ~
Tl,l,mgflupmz UP’ru ?%HQNPmZUPn EB223aj<3//f%72>]7 m>n, 3&2_1 Z]7 m2 27% EB
51882.6, XFEMH, £ (i —1)5 — (5)

W5 = 10, §(K1UP,UPs) = 1+1x((3)+1)— ("5 + (-1 x1-(3) = 1x((FH+D)- (") =
§(Po)8(Ky U Py) — (CFFh), g .

i>2,5>2 k(> 0) AEEFAGNE Mk =0 8, i = 5, H5IH3.1, 458800, Mk # 0 i,
i > §, BB My + 1 =21 (n+ 1) Koz, H51H2.2 f12.3, H) = P,,, Cpy i1 B0 1 my—1-

(i) %+H, = P,,, HK, UP,,UP, ~ H = P,, U Hy, f8H, ~ K, U P,, 5| #2.5 XFEHH,
HOP) +14

(Z’L) %Hl = Cm2+1, EEH = Cm2+1 UH2 ~ K1 UPmUPn ~ K1 UPm2 Ucm2+1 UPn, ’?%‘HQ ~
Ky U Py, UP,, BAMERE, KR H, B0 + 6 —1) — (51 4

(Z’L’L) %Hl - Tl,l,’m2717 EEH = Tl,l,'mzfl U HQ ~ K1 U Pm U Pn ~ Kl U Pm2 U O’m2+1 U Pn ~
Tiimy-1U Py, UP, f8Hy ~ P,, UP,. Wi > j, m > n, flmy, > n, H5 2.6, XFMH,
Hi—1)5— () 1

MS(KiUP,UP,) = (T +1+i)+ (-1 + 61— () =4(F") +i— (1), &
WAL

(B) FEm4+1=15x2"1 n+1=15x2"1 i jec Zt iEH5(2) KM, 1.

4) BHm+1=2" np1 =24 i jeZt k=i—j>0, xtk HEFEE Mk =0 B,
i =, HEIES, WAL, 2k £ 0 B, i > j, RS my + 1 = 257 (n 4 1) ROL. HIE2.2
;FDQ?), H1 - Pm7Cm2+1 ﬁTlvla”’Q*l'

(i) %H, = P,,, HH = P,,UH, ~ K, UP,,UP,, f8H, ~ K, U P,, H5#2.5, X#HKH,
AT A

(it) % Hy = Cpi1, HH = Cppyy1 UHy ~ K1 UP, UP, ~ K1 UP,,, UCp,11 UP,, 15Hy ~
KU P, UP,, HIRgyEHRS, X H G55 — (751 A

(iii) #%Hy = Ty 1my—1, HH = Ty 1y 1 UHy ~ Ky UP, UP, ~ K, UP,,JC,,,1 UP, ~
T11my—1U Py UP,, 1 Hy ~ P, UP,. Hi > j,m>n, #i—12>j, my >n, H732.6, XFEHH,
fHi—1)5- () A

WK\ U P, UP,) = (5 45(5) — () + G- 15— () = 5 (5 — (5Y) = 8(P)s (K1 U P) -
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(BP+1) | ghifplar

() Fm+1=2"12r+1),n+1=2"12r +1),i,j € Z, r #1,4,7, iEB 5 (4) 2L, 5. O
= B

AR NI, AR A AL
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