Pure Mathematics Ei¥#(%%, 2020, 10(7), 623-630 Hans Xl
Published Online July 2020 in Hans. http://www.hanspub.org/journal/pm
https://doi.org/10.12677/pm.2020.107075

Positive and Negative Inertia Indexes
and Nullity of One Special Kinds
of Tricyclic Graphs

Chengling Xie*, Haicheng Ma
Department of Mathematics, Qinghai University for Nationalities, Xining Qinghai

Email: '316237704@qqg.com, ghmymhc@163.com

Received: Jun. 19" 2020; accepted: Jul. 9", 2020; published: Jul. 16", 2020

Abstract

By deleting pendant trees and compressing internal paths, a method of calculating the positive
and negative inertia indexes and nullity of the one kind of tricyclic graphs is given. This kind of
tricyclic graphs can be divided into I- and II-types. It is proved that the positive and negative iner-
tia indexes and nullity of I-type tricyclic graphs are equal to the sum of some trees, unicyclic
graphs and bicyclic graphs. The positive and negative inertia indexes and nullity of II-type tricyclic
graphs are equal to the sum of some trees and small tricyclic graphs. The positive and negative in-
ertia indexes and nullity of these small tricyclic graphs can be calculated by Matlab. And it is
proved that a conjecture about sign difference is true for this kind of three-cycle graph.
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1. 5|8

WG RN nE, G ATESE BRI AR G 1. BIBEE S T30l . & BT
TREEGIRN AL Z N, AR —IEEAL, HEROEEREHEE. EENE
HHOERAAERR AN FURFIEAR AN B AR A0 RR 9 G IS I Fa i, St i iR B =R 2 1] (2],
FIREE p(G) n(G)~ 7(G) o BH p(G)+n(G)+n(G)=n: GHBRERERETRAEARMANE: IR
TEAR S SUARFEAR AN 2R G BIFF 5 2. TR, R DERR— N0 1, RIEAIZ T
ST A TEEFEEROERERE T2 EEMRH . B, — AT R MR — ANl 2
bz —a R H KM EESTE. £ 1957 £, Collatz A Sinogowitz 7£ SCHR[3] 7 1 VX 51 A\ T A5 4 7
(iR, XA G T IR 2 HCEF A K B8 e84 1) Graham-Pollak EEE[4]%0, &
SR B KT B e 4 3R B . TR, BB 7 BRI 3 2 AN 2 e il 5 THI A TR 22 L
VP2 B 306 5 R I E S MR SR 2 (O KB [5]-[11], RIS TIRZ 4510 . SCRk[2]vHie
TR L O B E SR RO R L, R T e BT, S E R G T AT
SEREAE . SCHR[10] [11]%F =2 =Rl B IE OB TR ORI R B AT TR 90, JHREAE 7 o0 T BIMRF S 24
RESHIX =R AT . ARSCTE T 59— G MR S 2= 10 = BB I (BD w I IE UM PR AU R, JRea Tt
SO = P B 1 IE SR R R R I 79k, IRAME S T X 2 = 8 B T 5 2205 AR R RO o

S I EE R R LA E . %G =(V(G),E(G)) 2 n i, V(G)Fm (v, ) G T
%, E(G) 2K GHyiaE B wRE G R T8 H ew]| xR TR w SN TELHG-w
TN G E w R RS W B SR T A L5152 E . H G UG, BRI TS A
22, MRIOEESE TS EON E—1(0, 1, 2)KEE EA M CARE K, e R, =EE).

= WEBAARAZ I B, P, , P, RPN s 20 ARG S5 A sUB R BN 0 -1, 28 0(Lm,n), X
B min{l,m,n}>2, HERZH-DET 2. B—5FKN P M LB 48 0(Lm,n) —2 3
R C, B A SRR ERCA v B 1B (Lm,n,g,r) (UELT), XBEFg22,r23. R
EHE A, ZEERr N 153, g = (A REE 1y —BUWENS B TE =B R R R —
K. MThEm=EEGep, ¥ cMFHETEYy -BIMIER G 1, 121E 2, -

2. HF5|HE

FEI12EEG=6UGU---UG,, HHG (i=1,2,-,¢)2K G HIEE)S. T

R

k

DOI: 10.12677/pm.2020.107075 624 FH B

%


https://doi.org/10.12677/pm.2020.107075
http://creativecommons.org/licenses/by/4.0/

x|

M AKES, DhilgK

L ® ]
Pm Pq

e L L *r-—o— - e o o
Pn

] e L ]

Figure 1. Tricyclic graphs v (/,m,n,q,r)
1. ZEE y(l,m,n,q,r)

P(6)=3p(G). 1(6)=2n(G). 7(6)=3n(c).
513 2 2] E G PS4 MRS 2 K9 5 R, K — KRB G HIX &%)
REEIE A H, T
p(G)=p(H)+2, n(G)=n(H)+2, n(G)=n(H).
G138 3 [4]1% T & — BRI BOY n BB, B4
p(1)=n(T)= u(T). n(T)=n-2u(7)
Horb, o pw(T) AR T HILECEL(ED T B KA IA 50 -
BT, ver(T), WRAEN T MRRILECAE f5 3 v, RS v AR T ) — A RIL
Beris S0, FRv AR T —ANIUEC s B4 TACH— /N U, 20 i s T IRILED 25
Y G A n WYL G, AR, weV (G). TEG UG, THELA u Al G, ML k A R 135 1 A
NG G IIRT R u ) — N -EE(1<k<n), id NG (u)O" G, BT XHH, Xk <nif, B G (u)0" G,
ANHE—
FIE 421 G A, W TEE—ADATILE S w, WD EES k(1<k<n)H:
p(T(u)Ok G)=p(T)+p(G),
n(T(u)Ok G)=n(T)+n(G),
n(T(u)Gk G)ZI](T)+I7(G).
SIEE S 218 Gy n WL B 75— R AT ILRE u, WX — ARk (1< k < n)
p(T(u)Ok G)=p(T—u)+p(G+u)=p(T)+p(G+u),
n(T(u)@k G):n(T—u)+n(G+u):n(T)+n(G+u),
ﬂ(T(u)O/‘ G):77(T—u)+77(G+u):77(T)+77(G+u)—1.
FIHE 6 [2]% Kl G AR SR, R P 2 XU ], T
-, (G)S p(G)—n(G)Sc5 (G)
HHAESCER[2], MR R T RIS AR
B % GRE, N
-, (G)S p(G)—n(G)Sc5 (G).
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BT WI22,m23,n23,q22,r23, Hi=4a+I'(2<I'<5), m=4b+m'(2<m'<5),
n=4c+n'(2<n<5), g=4d+q'(2<h<5), r=4e+r'(3<r'<6), iy

p(v(Lmng.r))=2(a+b+c+d+e)+p(y(I'\m'.n'.q"r'));
n(w(Lmng,r))=2(a+b+c+d+e)+n(y(l'\m' n'.qr));
ol (mananr) =l o),
ER: AR4ESIHE 2, E4E =Ry 1R .
3. EEER

T RBAN D E y -By (Lmn,q,r) AWIE2<I<Sm<n, HPREH—DET 2, ¢22,r23),
FATHI A Matlab B r] oF 5 e M IE SR PR SR O Z (LR 1) AR G =y (1,m,n,q,r) TEHN G,
p(G)s n(G), n(G)malfEic A p, ny 7).

Table 1. Positive and negative inertia indexes and nullity of tricyclic graph y/(l,m,n,q,r) (2<L,g<5,3<mn,r<6,l<m<n)
#1. —E[H l//(l,m,n,q,r) BIIE IR M BAEE (2<1,¢<5,3<mnr<6,I<m<n)

G )4 n n G P n n G p n n G p n n
(2,3,3,2,3) 2 4 1 (2,3,5,3,3) 5 5 0 (2,4,4,4,3) 5 6 0 (2,4,6,5,3) 7 7 0
(2,3,3,2,4) 3 3 2 (2,3,5,3,4) 5 5 1 (2,4,4,4,4) 5 5 2 (2,4,6,5,4) 7 7 1
(2,3,3,2,5) 4 4 1 (2,3,5,3,5) 6 6 0 (2,4,4,4,5) 6 7 0 (2,4,6,5,5) 8 8 0
(2,3,3,2,6) 4 5 1 (2,3,5,3,6) 6 6 1 (2,4,4,4,6) 6 7 0 (2,4,6,5,6) 8 8 1
(2,3,3,3,3) 3 4 1 (2,3,5,4,3) 5 6 0 (2,4,4,5,3) 6 6 0 (2,5,5,2,3) 5 5 1
(2,3,3,3,4) 3 4 2 (2,3,5,4,4) 5 5 2 (2,4,4,5,4) 6 6 1 (2,5,5,2,4) 5 5 2
(2,3,3,3,5) 4 4 2 (2,3,5,4,5) 7 6 0 (2,4,4,5,5) 7 7 0 (2,5,5,2,5) 7 5 1
(2,3,3,3,6) 5 5 1 (2,3,5,4,6) 7 7 0 (2,4,4,5,6) 7 7 1 (2,5,5,2,6) 7 6 1
(2,3,3,4,3) 3 5 1 (2,3,5,5,3) 6 6 0 (2,4,5,2,3) 5 5 0 (2,5,5,3,3) 5 5 2
(2,3,3.4,4) 4 4 2 (2,3,5,5,4) 6 6 1 (2,4,5,2,4) 5 5 1 (2,5,5,3,4) 6 5 2
(2,3,3,4,5) 5 5 1 (2,3,5,5,5) 7 7 0 (2,4,5,2,5) 6 6 0 (2,5,5,3,5) 7 6 1
(2,3,3,4,6) 5 6 1 (2,3,5,5,6) 7 7 1 (2,4,5,2,6) 6 6 1 (2,5,5,3,6) 7 7 1
(2,3,3,5,3) 4 5 1 (2,3,6,2,3) 4 6 0 (2,4,5,3,3) 5 6 0 (2,5,5,4,3) 6 6 1
(2,3,3,5,4) 4 5 2 (2,3,6,2,4) 5 5 1 (2,4,5,3,4) 5 5 2 (2,5,5,4,4) 6 6 2
(2,3,3,5,5) 5 5 2 (2,3,6,2,5) 6 6 0 (2,4,5,3,5) 7 6 0 (2,5,5,4,5) 8 6 1
(2,3,3,5,6) 6 6 1 (2,3,6,2,6) 6 7 0 (2,4,5,3,6) 7 7 0 (2,5,5,4,6) 8 7 1
(2,3,4,2,3) 4 4 0 (2,3,6,3,3) 5 6 0 (2,4,5,4,3) 6 6 0 2,5,5,5,3) 6 6 2
(2,3,4,2,4) 4 4 1 (2,3,6,3,4) 5 6 1 (2,4,5,4,4) 6 6 1 (2,5,5,5,4) 7 6 2
(2,3,4,2,5) 5 5 0 (2,3,6,3,5) 6 7 0 (2,4,5,4,5) 7 7 0 (2,5,5,5,5) 8 7 1
(2,3,4,2,6) 5 5 1 (2,3,6,3,6) 7 7 0 (2,4,5,4,6) 7 7 1 (2,5,5,5,6) 8 8 1
(2,3,4,3,3) 4 5 0 (2,3,6,4,3) 5 7 0 (2,4,5,5,3) 6 7 0 (2,5,6,2,3) 6 6 0
(2,3,4,3,4) 4 4 2 (2,3,6,4,4) 6 6 1 (2,4,5,5,4) 6 6 2 (2,5,6,2,4) 6 6 1
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(23435 6 5
(23436) 6 6
(23443) 5 5
(23444) 5 5
(23445 6 6
(23446) 6 6
(23453 5 6
(23454 5 5
23455 1 6
(23456) 1 7
(23523) 4 5
(23524 4 5
(23525 6 5
(23526) 6 6
(26623 6 7
(2,6624) 6 6
(2,6,625 8 7
(2,6,626) 8 8
(26633 1 7
(2,6634) 1 7
(26635 8 8
(2,6,63.6) 8 8
(2,6643) 1 8
(2,6644) 1 7
(26645 9 8
(2,6646) 9 9
(26653 8 8
(26654 8 8
(26655 9 9
(2,6656) 9 9
(33323 3 3
(33324 3 3
(33325 4 4
(33326) 4 4
(33333 3 4

(33334 3 3

(2,3,6,4,5)
(2,3,6,4,6)
(2,3,6,5,3)
(2,3,6,5.,4)
(2,3,6,5.5)
(2,3,6,5,6)
(2,4,4,2,3)
(2,4,4,2,4)
(2,4,4,2,5)
(2,4,4,2,6)
(2,4,4,3.3)
(2,4,4,3,4)
(2,4,4,3,5)
(2,4,4,3,6)
(3,3,4,3,3)
(3,3,4,3,4)
(3,3,4,3,5)
(3,3,4,3,6)
(3,3,4,4,3)
(3,3,4,4,4)
(3,3,4,4,5)
(3,3,4,4,6)
(3,3,4,5,3)
(3,3,4,5,4)
(3,3,4,5,5)
(3,3,4,5,6)
(3,3,5,2,3)
(3,3,5,2,4)
(3,3,5,2,5)
(3,3,5,2,6)
(3,3,5,3,3)
(3,3,5,3,4)
(3,3,5,3,5)
(3,3,5,3,6)
(3,3,5,4,3)

(3,3,5,4.4)

(2,4,5,5.5)
(2,4,5,5,6)
(2,4,6,2,3)
(2,4,6,2,4)
(2,4,6,2,5)
(2,4,6,2,6)
(2,4,6,3,3)
(2,4,6,3,4)
(2,4,6,3,5)
(2,4,6,3,6)
(2,4,6,4,3)
(2,4,6,4,4)
(2,4,6,4,5)
(2,4,6,4,6)
(3,4,4,4,3)
(3,4,4,4,4)
(3,4,4,4,5)
(3,4,4,4,6)
(3,4,4,5.3)
(3,4,4,5,4)
(3,4,4,5.,5)
(3,4,4,5,6)
(3,4,5,2,3)
(3,4,5,2,4)
(3,4,5,2,5)
(3,4,5,2,6)
(3,4,5,3,3)
(3,4,5,3,4)
(3,4,5,3,5)
(3,4,5,3,6)
(3,4,5,4,3)
(3,4,5,4,4)
(3,4,54,5)
(3,4,5,4,6)
(3,4,5,5,3)

(3.4,5,5.4)

(2,5,6,2,5)
(2,5,6,2,6)
(2,5,6,3,3)
(2,5,6,3,4)
(2,5,6,3,5)
(2,5,6,3,6)
(2,5,6,4,3)
(2,5,6,4,4)
(2,5,6,4,5)
(2,5,6,4,6)
(2,5,6,5.3)
(2,5,6,5,4)
(2,5,6,5,5)
(2,5,6,5,6)
(3,5,5,5,3)
(3,5,5,5,4)
(3,5,5,5.5)
(3,5,5,5,6)
(4,4,4,2,3)
(4,4,4,2,4)
(4,4,4,2,5)
(4,4,4,2,6)
(4,4,4,3,3)
(4,44,3,4)
(4,4,4,3,5)
(4,4,4,3,6)
(4,4,4,4,3)
(4,4,4,4,4)
(4,4,4,4,5)
(4,4,4,4,6)
(4,4,4,5,3)
(4,4,4,5,4)
(4,4,4,5,5)
(4,4,4,5,6)
(4,4,5,2,3)

(4,4,5,2,4)
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8 6 0
8 7 0
7 6 0
7 6 1
8 7 0
8 8 0
7 7 0
7 7 1
9 7 0
9 8 0
8 7 0
8 7 1
9 8 0
9 9 0
7 7 1
7 7 2
8 8 1
8 8 2
5 6 0
5 5 2
7 6 0
7 7 0
6 6 0
6 6 1
7 7 0
7 7 1
6 7 0
7 6 1
8 7 0
8 8 0
7 7 0
7 7 1
8 8 0
8 8 1
5 7 0
6 6 1
R
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Continued

(33335 5 4 2 (33545 7 6 1 (34555 7 8 0 (44525 1 7 0
(33336 5 5 2 (33546 71 7 1 (34556 7 9 0 (44526 71 7T 1
(33343) 4 4 2 (33553 6 6 1  (35523) 5 6 1 (44533 6 T 0
(33344) 4 4 3 (33554 6 6 2 (35524 5 5 3 (44534 6 7 1
(33345 5 5 2 (33555 7 7 1 (35525 7 6 1 (44535 1 8 0

(33346) 5 5 3 (335560 7 7 2 (35526 7 71 1  (44536) 8 8 0
(33353) 4 5 2 (34423) 5 5 0 (35533) 6 6 1 (44543 6 8 0
(33354 4 4 4 (34424 5 5 1 (35534 6 6 2 (44544 T 71 1
(33355 6 5 2 (34425 71 5 0 (35535 7 71 1 (44545 8 8 0
(33356) 6 6 2 (34426 7 6 0 (35536 7 1 2  (44546) 8 9 0
(33423) 4 4 1  (34433) 6 5 0 (35543 6 7 1 (44553 1 8 0
(33424 4 4 2 (34434 6 5 1 (35544 6 6 3 (44554 71 8 1
(33425 6 4 1 (34435 1 6 (35545 7 1 1 (44555 8 9 0

(334260 6 5 1 (34436 1 7 (35546) 8 8 1 (445560 9 9 0
45523 5 7 1 (45543 6 8 1 (55523) 6 6 2 (55543 1 1 2
(45524) 6 6 2 (45544 7 7 2 (55524 6 6 3 (55544 71 7 3
(45525 7 7 1 (45545 8 8 1 (55525 7 1 2 (55545 8 8 2
(45526) 7 8 1 (45546 8 9 1 (55526 7 71 3  (55546) 8 8 3
(45533 6 7 1 (45553 7 8 1 (55533 6 1 2 (55553 1 8 2
(45534 6 1T 2 (45554 1 8 2 (55534 6 6 4 (55554 1 1 4
45535 7 7T 2 (45555 8 8 2 (55535 8 71 2 (55555 9 8 2

(4,5,5,3,6) 8 8 1 (4,5,5,5,6) 9 9 1 (5,5,5.,3,6) 8 8 2 (5,5,5,5,6) 9 9 2

By -HMP =K G Bl Gep), =BIKE GHIRERN y,, MNE—Nrvey,, LG} MBEERY
HAEE y; ERHAMAHIE G MRRERSHTE, %8G {v} &K, [RIGFER e y, 5 R v
& G{v) MR R, AR G2 1R, ANARE G =2 T—R.

EHE1: B=EEGep, Hb y NE G I,

DA G IA, HAlv 2 Gy} I—/ATILRES = )
p(G)=p(G{v})+p(G-G{v}),
n(G)=n(G{v})+n(G-G{v}),

n(G)=n(G{v})+n(G-G{v}).
Hrb G{v} ZW, G-G{v}&—SxUElE, moel KRR .
2) =B G U2y,

G)=p
G) n

P(G)=p(G=x5)+P(Xs);
n(G)zn(G—;(G)+n(;(G),

n(G)=n(G-x5)+n(xc)-
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R 1) & GR AW, fivEc{y ML, WAFE - NERES ke (23,4} 13
G=G{v}(v)O" (G-G{v}) L, Hi5IH 4 41
p(G)=p(G{v})+p(G-G{v}).
n(G)=n(G{v})+n(G-G{v}),
n(G)=n(G{v})+n(G-G{v}).
Hrb G{v) M, G-G{v) XU, 5l B F .

2) #HGRUMA G ARy B, FLh HABHASN, v NG} MRITE A, M3 s A
p(G)=p(G{v}=v)+ p(G-(G{v}-v)).
n(G)=n(G{v}—v)+n(G-(G{v}-v)),
n(G)=n(G{v}—v)+n(G-(G{v}-v)).

REZHSIE MG HE5H

p(G)= X p(G{v}=v)+p(xs)=P(G~2:)+p(%6),

verG

n(G)= Xn(G{v}=v)+n(xe)=n(G=15)+n(x5),

vexG

n(G)= 2 n(G v} —v)+n(xs)=n(G~xs)+n(xs)-

NIE R =S
SCHR[2THAEE SR I T — M5 W G DL W —¢;(G) < p(G)-n(G) < (G).
F T R A VB 56 3IE VO B AR SC T 78 ) — 2% = B B RO
#Hig1: K= Gep, N
-, (G)S p(G)—n(G)Sc5 (G).
B &y, 2 =K G,
) # G2 IAMHM v 2 G{v) MILE A, T
p(G)=p(G{v})+p(G-G{¥}),
n(G):n(G{v})+n(G—G{v}).
HhG{vl Z, G-G{v} 2B, SR BRI, 5 EE 6 K TR0 R ], o R R 14 A
S, M T =B G 45 saT.
2) & G-, HER 1%
r(G)=p(G-25)+r(x:).
n(G):n(G—;(G)+n(;(G).
KN G — g AR, MR IE OB BURSE, 13 p(G)—n(G) & T BRI IE BV B 2=,
HI 5B 7 A0F 1 i BRI IE SO SR B 22, TR p (16 ) —n(x ) W R T IOANGE S, AT HES A

Mo
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4. G5RIE

AR SCHR[2]~ SCRR[10TAI SRR 1T 7E S (0 )5, £ 15 S8 = 8 1] P ade L 1 S5 R AR S22 1Y) — S (RD

B), Wk T HIEGRVESR BN L . VEAREE PTEA OSSR P BRI D A AERT AW T
BLAih b, BSE T EIRORT S ZE N AR T A ST AT T A3 S = ) B AR T

EHEWH

2K F AR B F3E 4:(11561056, 11661066), T5HEE HARFLAR 4:(2016-21-914) % Bl
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