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Abstract

Polynomial graph invariants have been confirmed to have important applications in quantum
chemistry and biological information. One of the famous polynomial graph invariants is the Tutte
polynomial which gives multifarious interesting information about the graph structure. In this

paper, with the help of some properties of Tutte polynomials, a class of flower diagrams f (Cm , Fn)

is studied, and finally the specific expressions of Tutte polynomials of this kind of flower diagrams
are obtained.
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1. 3]

Tutte 2 T2 7 7] B 2 AL & 1) — A HEAR, Tutte ZIA[1] 2 G2 WA MIHE, B2 H Tutte
E 1954 AFE42 1, FEH i Tutte Z 00T ISR A2 W0, M2 00 wlEE M2 0 K 2 TR AR
#[2]. Tutte ZHAA TR RKERELE, H Tutte Z TR LA 2B 0SB H il A T B8 H 55
[3], MM —ANE R Tutte 20ROV EE N EHK, BEWNIMEERE TFL LT Tutte 2001
WFFE IR . 2013 4, Brennan A= ek £ 720 HE R I Tutte 2 1015X[4]. 2016 45, Chen H F
Deng H FI|F A= pl 7 B e SO RAS 2 JLR o bR BE I 26 [ 1) Tutte £ Ti5X[5]. 2019 45, Chen H 1 Guo Q #
F Tutte 2 T IMIBR - USC4E M T 550 20 B 2 1T B R ) B AR A 5X[6] . 2021 4, RIS 12
FIFRHFER R ITERIE TN RGN Tutte 27 TJUFE, UL EENEERIXEEBRT T
K st. #HE f(Cy, F,) R7E 2015 4F 1 1. S. Kumala Al A. N. M. Salman AT 3, FEF 5t 1 X ALK
FAMLERHL8]: 2020 4, Pranata P Y S50 | (C,, F, ) FIOTEREI C, 4RI C, . BFFIFHIE 118
& f(C,.F,) MR DIE[9].

R FER—FACE f(C,, F)) ¥ Tutte 2300, Lo NBESY, 55300 A GAR S Bl AR,
TEH 35y, 5B Tutte 2T MER A ZIER f(C,, F,) ¥ Tutte 21K,

2. MEHIR
2.1.

K G & S —AMEXE (V,E), iefEG=(V,E), Hrh:

DV R—AERMAEEES, HOoERRNTAER, HV(G) #RTimkEs:

2) E RPNV xV Hi—NFHES, HIuERRNL, HEAGV XV FHTERE E hfEEHIE
K, HE(G)RmLIES.

3) 4Kk X,y BERRAERLTI R x Ay, HY xy 27 TR x Ay &k 21 AR S T . R xy e E(G)
Wa x Ay J& G HIAHARTI A, 5 HLI0S x Ay 5l xy #FE. R P a0 IE LA — N LR A s, IBAE
T2 4B [10]

2.2. Tutte ZIRR,
Kl G 1 Tutte 2 50[11] T(G;x,y) Al LAE A

][l

! #HE(G)=¢
T(Gixy)=| T (C/ExXY) # e SN
. yT(G-exy) e B

T(G-exy)+T(G/eixy) 4 e BEAREIIAZI

H G -e f1G/e s alEnE G MIFkiL e Fls4eid e JE1FEIHIE.
P 1: WGUG & G MG AL, G*G' BGNG HBHA Y N —PTA, NfA:
T(GUG')=T(G)T(G')
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T(G*G")=T(G)T(G)
PERR 2: K9 n BIEIAIE C, 1) Tutte Z30N:

T(Coixy)=2 X +y

n-1

i=1

3. %@ f (C,,.F,) B Tutte ZLI

EN 3.1 WC, E—MNE m AMEIEIRE, F =P +{x}, HHP =v,v,, v, %A n DT
e, x v M40, Vvie[Ln]. 6B f(C,,F,) RIBLE C, WKL (v, X) e E(F,) MR IE,
E (C,,F,)icfE f(C,.F,) [9]- 4 f(C,.F,) W 1 fir.

Figure 1. Flower graph f (C,,F,)
E 1 fEE f(C,.F,)

WHAEE T (C,Fy) B Tutte SR

SEHE 3.1 el f(C,,F,) 1 Tutte 2R A:

[yn=yT(Fix y) +BYJT (Frix y) + 2AT (Fix y) (B+T (Fyix y)+1, )
B L(B+T(Fixy)+r) 2

T(f(Cm,Fn);x,y)

+[yr1+yT(Fn;x,y)—By]T(Fntl;x,y)—ZAT(Fn;x,y) B+T(Fixy)—r )
L(B+T(Fixy)-r) 2

)
=

A (1+x2+y—r+xr—xy)(x+y+1+r) L (XHy+ler n-1
B 2xr(1-x—-y-r) _( 2 )

1+x° —Xr - 1+r )"t
_( XY —Xr xy)(x+y+ +) 1_[x+y+1 r) g+l
2xr(1-x—y+r) 2
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X X=Xy Y+ yr+xr—y? n-1
B:<y y +yr+y Y)l_(x+y+1+rj
r(l-x—y-r) 2

+ X2+ X=Xy* —yr—yr—xr—y® _r\"t
y y - yr-y Y){l_[x+y+1 rj }_yzﬂ

r(l-x—y+r) 2

T(Fixy)= 1+ X2 +y—r+xr—xy (x+y+1+rj“_ 14X+ y+r—Xr—xy (
oy 2Xr 2 oXr

2 w2 2 83 n
T(Fn*;x,y)=y+x X=Xy Y yr+xr—y (x+y+1+rj
r(x+y+1+r) 2

B y+x2+x—xy2—yzr—yr—xr—y3(x+y+1—rjn
r(x+y+1-r) 2

r=y(x+y+1)" —4xy ; r1=\/[B+T(Fn;x,y)}2—4BT(Fn;x,y) o

ER: AR Tutte 22 T RIMIRR - ot o ar 45

X + y+1—rjn
2

DT (i) T (Ram) T (1 (C0uFin)
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AT (R )+ T(Rrxy) T(F(CouF)ixY)

—HXFAETN LR

:[T(Fn_l;x,y)+...+T(F2;x,y)+X}[T(Fn;x’y)]mflJrT(

J{T(Fntl;xly)+...+T(F2*;x,y)+x+ y]T(f(Cm,l,Fn);X,Y)
:[T(FH;X,y)+...+T(Fz;x,y)+x+1][T(Fn;x,y)]mfl+[T(Fn+,1;x,y)+-~
+T(F5xy)+x+ y+1]T(f(Cmqun)?va)

W
A=T(F_ ;% y)++T(Fixy)+x+1

B=T(Fnt1;x,y)+-~+T(F2*;x,y)+x+ y+1

1+ X2 +y—T+Xr—xy x+y+1+rjn_ 1+ X2+y+r—xr—xy \(x+y+1-r)’
2Xr 2 2Xr 2

CLAn[12] T(Fn;x,y)z(
Horbr=(x+ y+1)2 —4xy
WAHE -

T(Foxy)++T(Fixy)+T(Rixy)

_(1+x2+y—r+xr—xy)(x+ y+1+r) 1_(X+y+1+r]nl
- 2xr(1-x-y-r) 2

_(1+x2+y+r—xr—xy)(x+y+1—r) (x+y+1 r
2xr(1-x—y+r)

(1+x2+y—r+xr—xy)(x+ y+1+r) L x+ y+l+r
2xr(l-x—y-r)
-1

_(1+x2+y+r—xr—xy)(x+y+1+r) L (x+y+1 rjn 1
2xr(1-x—y+r) 2 -

BRI F 1 Tutte 21055
—xT FriX y +T @

=(x+y+1)T ( X y xyT(Fn 2% y
T2 T(Fn*;x,y) (x+y+1 T(Fn*1 X, y) xyT(Fn*_z;X,y), XN EAEE R 2 BrartEA
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KE, AT LGB —ANRAE 2 T
A2 =(x+y+1)A+xy=0

A, jijﬁngz:w, r= (X+y+1)2—4xy

2
fie N HI TR -
X 1+r X +1-r1
( +y;— - j 2[ +y2 )

X+y+1+r 2 X+y+1-r 2
T(F;;x,y)zai(Tj +a2(Tj

Horps T(Ff;x,y):y2+y+x, T(Fz*;x,y):y2+y+x2+x+xy

T(Fl*;x,y)

Y +HX X=Xy YAy xr—y®
r(x+y+1+r)

oYX X=XyE -y —yr—xr—y®
—r(x+y+1-r)

8,

M4, FEH Tutte ZI0050A

y+x2+x—xy2+y2r+yr+xr—y3(x+y+1+r]n

T(F;;X’y): r(x+y+1+r) 2

~ y+x2+x—xy2—y2r—yr—xr—y3[x+y+l—rjn
r(x+y+1-r) 2

Horbrr=J(x+ y+l)2—4xy

T, #iA:
T( X y) +T(F* X, y)+T( 1*;x,y)
(y+X°+x=xy* +yor+yr+xr—y°) L (XHyLar n-1
- r(l-x-y-r) _( 2 )
(y+X* +x=xy* —y’r—yr—xr—y*) L [xry+1-n)
- r(l-x—y+r) _[ 2 j
IR

B=T(Fntl;x,y)+---+T(F2+;x,y)+x+y+l
_T(F*l X, y)+ +T(F+ X, y)+T(F+ X, y) T(F*'x,y)+x+y+1

(y+x + X —xy? +yr+yr+xr— 1 x+y+1l+r)"
e ]

+ X2+ X—xy? — 2r— r—Xr— _r\"t
(y Y —yr-y y)l_[x+y+1 rj e
r(l-x—y+r) 2
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ZEHSCIFSIF

T(f(CoF)ixy)=A[T(Fixy)]" +BT(f(CpuF,)ixy)
IS/

T(f(CousF)ixy)=A[T(Fix,y)]" +BT(f(CppFo)ix,y)
BT EA:

T(f(Co R )ixy)=[B+T(Fix, ) [T (f(CpssF)ixy) =BT (Fix,y)T(f(CpanF)ixy)
MAERATTAT LA B — AN 2 T2

A2 =[B+T(F;xy)|4+BT(F;xy)=0

A5

%$D%:B+T(Fn;x,y)ir

Hrr, =\/[B+T(Fn;x,y)}2 —4BT(F,;x,Y)
fife N BT R

B+T(Fn;x,y)+rl} {B+T(Fn;x,y)—rl}
+a,

T(f(Cl.Fn);x,y)=a{ > ;

T(f(CllFn);x,y):a{B*T(FnziX,y)HlT+a{5+T(Fn2;X, y)—rl}z

T<f(C1'Fn);X,Y)= yT(Fntl;x‘y)
T(F(CoR)ixy) = AT (Fiixy)+ BT (Fliixy)

[yr1 T(F,;x, y)+By]T(F*1'x y)+2AT (Fiixy)
L(B+T(Fixy)+r

)
[y +yT(Fixy)-By]T (Fraxy)—2AT (Fix.y)
%= L(B+T(Fixy)-r)

g LRk, 1EE f(C,,F,) # Tutte 2R LS
T(£(CoFy)i%y)= [y5— YT (Fyixy)+ By T (Frix y) + 2AT (Fix.y) (B4 T (Fix y)+r )
L(B+T(Fixy)+r) >

YT (Rixy) - By JT(RLix.y) - 2AT (Fixy) (B+T (Fyixy) -1 |
L(B+T(Fixy)-r) 2

Hr
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4.

ik
&4

[AK 3=

ASCEEMI T A £ (C, F) ¥ Tutte 2300, @RI Tutte ZWENM— et HE 3 T

I+ X2 +y—r+Xr=xy)(x+y+1+r n-1
A:( y Y)( y ) 1_(x+y+1+r)
2xr(1-x—y-r) 2

1+ X2 +y+r—xr—xy)(x+y+1+r
( y Y)( y )1 [x+y+1 r Cy+l
2xr(1-x—y+r)

(y+x2+x—xy2+y2r+yr+xr—y3){1 (x+ y+1+r }
1

r(l-x-y-r)
+ X+ X=Xy* —yr—yr—xr—y? -
y y' -y'r-y Y[, (x+y+1 rj e
r(l-x—y+r) 2

T(Eixy)= L+ +y—r+xr=xy ) x+y+1+r) (14X +y+r—xr—xy ) x+y+1-rY
e 2xr 2 2xr 2

T(F/xy)=

YA X X=Xy  + Y yr+xr—y (x+y+1+r]n
r(x+y+1+r) 2

~ y+x2+x—xy2—y2r—yr—xr—y3[x+y+l—rjn
r(x+y+1-r) 2

r=y(x+y+1) —4xy ; '1:\/[B‘FT(Fn;X,y)T—4BT(Fn;x,y)

=

o

I

1 f(C,.F,) Tutte 2T B pARER. T Tutte ZHEEEKEE L, Ak@nLUsd Tutte
2 WAL FAC I L B B H A T s H 2
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