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The Spectra of Sun Graph and Their Energy

WU Yangyang, MA Xiaoling
(School of Mathematics and System Sciences, Xinjiang University, Urumqi Xinjiang 830017, China)

Abstract : Sun graph C(q1,42, - ,¢r) is a unicyclic graph of order n=743%_"_, ¢; (r > 3) such that removing all
its pendent vertices give rise to a cycle C.. Applying generalized Fiedler lemma, we obtain the adjacency spectra,
Laplacian spectra and Randi¢ spectra of sun graph C(q1,q2,- - ,gr), respectively. Finally, as applications of these
results, we derive upper bounds of the energy and the Randi¢ energy of even sun graph, respectively.
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AL f( )—xwr D13 /2—22), HE XK 0 < 2 < |Clle/vV2. HEI—FFBRE f/(x) =

1—(r—1 x/\/ D(IC]3/2~22) <0, 5HALY ||C|lr/V2r <z. W, f(z) FEXI] I=(|C||r/vV2r,|Clr/V2)
IR PR
— 5T, oI E 1A

. t(2 ~2 |2
/\?(C)>eCe>tr(C):HC||F. (15)

- ete T 2r 2r

T4 ~
C|
2r
XPSER S T (|Cl3/2- X (0)) 20, #|Cll3 > 223(C) WA (| Cllr/v22 M (O). B, M(C) el
Jy— 7 1, Eiﬁ(m) A ||C|2 = tr(CC) = tr(C?) < e!C?e = |Cel? < 2rX2(C), XEWE |C|lr/V2r <
|Ce|/v2r <\ (C). FIlt, |Ce|/v2rel.
L5 LA KA £ () ZEIXIE] 1= (|C | r/v/2r,[|C| ¢ /v/2) LI pR%E, AT %0

|Ce|)
o)

M (C) > I

I

F(©) < £(
et

E«K%ﬂm“w%n<2f@dé»=2QﬂéY+¢W—lﬂ“§%—Aﬂé»)

Ce C|2 |Cel?
Cel) a0l fir -y 1Ol

<2f(
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B, AR (6) HAEFE C SEH, IAESI |IC)|%/2=r+ X, ¢i =n, FILEH 9 F4IE.
R L AT VA, XK E A Re i, 3 8 o B 9 B4z T H U, (HEFRATM Lk e B IE i 72
ATLAKR I, GEBR 9 Lo B 8 B T4
* 1 1BAMAE S ESHERIEE

T (qu,92, -, qr) E(C(q1,92,- ,qr)) FEFE 8 EH9

4 (3,3,3,3) 14.928 4 15.165 2 15.328 1
6 (7.7,6,7,8,7) 32.829 0 33.470 6 33.526 2
8 (11,12,9,11,10,12,13,12) 54.763 4 55.626 8 55.681 5

FERok, FRATHE S AR BHIEIEY Randi¢ BB &1 _F S R]E1.
EE 10 B Clq1, ¢z, qr) IR n =7+ 3 ¢ MIORBHIE, H6 2 MR BT A7 10 B e U 15 2 Y 181 2 Fel
Cm ;H\:EF' T%{%%&#HT247 %217 7121727 Ty Ij‘“J

ER(C(ql,qz,~~~,qr))<2+2\/(r—1)(”r2%—1) (16)

455 UH M FLCS T A7 2(r— 1) AN 1 RRHBLRHEST /(IT)3/2—1)/(r— 1) IRHER.
UERR ARYEIE] Randic At AYRE LBGEHE 6, T TA

Er(Cg1 g2, 100)) = Z N (R(C(a1,42, - 5)))] =Z I\ (T)| =E(T) (17)

B FERE 8 Ak e 2hie, BRI f5 3] E B 10.
HIL 1R C(a,q0q) RIS E n=r+""_, q MIRFAEL, Hig 2 MR A B S G 1S2IWEERE C,,
/E\:EP T%{%ﬁﬁﬂr247 quL 2:1323 T m‘u

ER(C((I17(]27"' 7%)) <T,

o

1+q1q,+2q, — 1+qiqi+1+2¢g;
T=24+2,|(r—-1)(——m——r—"==-+ _— 1 18
\J( )((q1+2)(qr+2) Z(Qi+2)(Qi+1+2) ) (18)

i=1

AU BAY T A 2(r—1) A5 +1 KW, B4 xHE % \/[(M + ) 1]/ (r=1) 1

(q1+2)(qr+2) =1 (q;+2)(qi+1+2)
FRIE(A.

JERR HERE 10, A

TN

ER(C(qla(JQa"' 7qr)) < 2+2\/(7’1)(

1.
FERE T =X (8) s, FA TR AT 3

T3 (T 1 1 "

2 2 _(Q1+2)(QT+2)+Z(qi+2)(Qi+1+2)+Zqi+2

i=1 i=1

1 — 1 Qz QT
— 4 +
(1 +2)(q-+2) Z;((Q¢+2)(qz‘+1+2) qi+2) q-+2

i=

)
14+q,(q1 +2) i 14+q;(qiv1+2)
(1 +2)(g-+2) (4 +2)(gi41+2)

i=1

BHACAZL (16), AI1EHEILS.
e 2 B T — S BH & K Randié gt (L SE, A TR HEHE 10 7153 H A9X B E B9 Randié AE
HRTME, ZBERE 10 /) L SRR BE, LUl 2 BE 10 2K BAEAY) Randié [ B — MR LA
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% 2 {BXPFHE Randi¢ REE M ETEFIAME

T (q1,92, - ,qr) Er(C(q1,92,- ,qr)) FEHE 10
4 (3,3,3,3) 6.298 4 6.326 7
6 (7,7,6,7,8,7) 10.618 6 10.643 8
8 (11,12,9,11,10,12,13,12) 14.756 4 14.774 7
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