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ABSTRACT

The distance between any two vertices u and v in a connected graph
G is defined as the length of the shortest path between them, and it is
denoted by d(u,v).The sum of distances for al unordered pairs of distinct
verticesin G represents Wiener index.

The number of pairs of vertices G which are distance k apart is
denoted by d(G,k), it is clear that the number of d(G,k) is graphical
invariant, and the Wiener polynomial of graph G is a generating function of
the sequence d(G,k).

In this paper, we find the Wiener polynomial of multi-circles of
paraffin structural, and this formula which we obtained is better than the
formula prove in [5] , because we are able to evauate coefficients for any
limited power of x without depending on the number of circles, and we find
the Wiener index and average distance for this structural.

Lastly, we contracted a MATLAB program to evauate the Wiener
polynomial coefficient ,Wiener index and average distance.

ua—ilal
i el Jshll L e G dasia gl (Vs U sl (sF O Rlsall Capas
G i) e )Y IS il ¢ sana o) «d(UV) el L a5 <G AV U o
s dido Jid G 8 ARl gyl
bepa s e Kdilo o o le a0 G uss oo gl s V) 20 San
G glall s s 3aswie (5 ¢ Al e ¥ 2 A(GK) 23ad) o iy sma «d(GK) 3o
d(GK) dxjtiiall 30 pal) A &
=21 el cpl Ll S el Hhg 2 gan 3ol dale Aiua Laimg Gaal) a8
— Lgle Ulas Al dauall o285 (Multi-circles of paraffin structural) . culalall

)y



Ao teaa aaf

X — Agna 5 8 Y Jalaall alad e oSaill lldg ([ 5] (b can g A Fasal) (e Juad]
Sl 13g] dliadll Jaras g Jilo Laa LS ccililal) sae e alaie) g

o—hg 25 a Badie Ol luia¥ MATLAB s zeals oL | pals
LS el 1agd Adlisall Jaras sus dilas

rdaaial)

RV [N T 1 I PRPLE  FPRRYS AN 1 S TP < T ' VR [
A s ol Lgany e Aliaie o clila e o 5S5 53 (Hexagonal systems)
AS jide pe o Ailay A< il 05S5 of L) Qlail) 1aa il

Lodie dlay Aa3lil Guss i e ol (gl Jlead s el sndans dala JS il
(Characteristic graph) eeall gl cass il Gl ol cddlay (0 jide olilal) ¢
ol ) Uall

Adan clala D5 iy (5 W11 (Catacondensed)  — ool andl QUaill Jly
)y ol g s

iy e s gindde il e duudandl (Catacondensed) ekl ce lel 5 o
(6], [2]) wo ol S ee Ol IS o s
Ly

Ol S e 4y 1 g s e (Catacondensed) Gl Adlall il J
— Ll ey 535« ( multi-circles of paraffin structural ) cililall - saxial
3okl e S8 cila 4w S i dils JS il 1Y) (Hexagonal ring band graph)
1- JSAl 8 e WS cands pUatl) cprla A (g AS ) @il ()
X, X, X

X

p-3 p-1

+1
P X p+3 X

X p+4 2p-3 2p-1

p+2 _1_ SS Al
clital)— asaial) () Ll S sa

Yy



U T R P U Ny X S— P

3 are 56 2D o Gs cHp o LS Al e g sl 13g) e i s
(gah e Wil p ol el A, Qi 5 ¢ S

e A A G s e gl s 23l e Aok (53 G dasiall Gl &
k=0,1,2,....,d & cus «d(G,K) 3o lb Lagrans (o K 20

e e G lall (Wiener Polynomial)[3] s s 2 saa s2aaie < jas 3

d k
WG X) = adGk)x;
k=0

o3 Z) 53OS G il & seas a3y 1G lll (Wiener Index) s s Jils <oy

W(G) = &d(u,v)
{u.v}

"EJ.J_II\A:\‘J:E&_AML)%JJJJAEJ.J::\AQJL AaieWh s iy e yuedll oS4
Cj LSi X=1laxie X 1 asall yhgagas

W(G) =W (G;X)|, =, = )

I o

kd(G; k)
1

LM g Jean BAdalia Aide Jiay W'(G;x) L'j Cus
g5 oe Zp(p- D Wl oli P G st Sl (3 s 322 IS 13
(average  ailudl) Jare iy of V) LSy .G ol b Aabidd) gy ) Ag el e
L Sy %p(p. )l G gl s dibdesd b ad e G olall [1] (distance

J @l «DG) = G glall dilusal) Jaxal ey

D(G) =8
p(p-1/2

o4 A Adlsdd) oy (e J OIS HWiener [3] alladl of S of Wy Y

Lig e lS ailaalioe s 4l (f 3 AileS il af) 5 8 LedaaY ) el

Cro 3 o 533 gane CilS Ly cilacaly J lale 48 jra (S reaitall el elalal Ll

«(Wiener index) s Jdas Jidd ) 5 L Ailiall o Jpanll & yig 2 saa 320w
1] sl a5 cilaladiid 4l 3

Yy



Ao teaa aaf

-

1AL yual)
@ 2P A e Hop lalall —oamiall sl HLI S jal g 3 5o Baaeta ()
d k
W(Hzp;x):kziod(Hzp,k)x ;
o Cus
d(HZp,O):Zp;
1
d(Hszl):E(5p' 3
d(HZp,k):4(p-k)+2+R; k=23 ...d (D
J s
(p-1)/2 when k=3
R =
0 other wise

.d:pj L_gi P s kil QU
3 N
Aageally Ao e Hop Ol (a3 o (=i
Vlz{xl,xz,...,xp}
V2 :{Xp+l*xp+2* ,xzp}
Sum cd(Hpp Ky — Leeans 0o K amr o Vg el ) gl G Bdlsall a3
— gy e K 2 e V) e ol e Ve o 0 BBl e 515 60=1,2
Jd(Ho ok
(H2p-Khvy v,

L'j Ll
d(Hpp Ky, =dPp K =p-k ;=12

.k=012%,p J
P AR R Py J &
s d(Hpp0 =d(Hpp Oy, +d(Hpp Oy, =p+ p=2py) gl sl e
d(Hzpd) :d(Hzp,l)Vl +d(H2p,l)V2 +d(H2p,l)VlV2

=(p- D +(p- D+ (P+D=3(5P- 3

Ye



U T R P U Ny X S— P

(p+1/2 (p+1/2 4 {e
d(Hop Dy, v, = igild(XZi_l,Hzp,l)Vz aéll.- =5(p+3 o Eua
uiﬁ k=2 Larie

d(Hzp,Z) = d(H2p,2)Vl +d(H2p,2)V2 +d(H2p,2)V1V2
=(p-2) +(p-2) +2+2(p- 2 =4p-2+2

o S
_ P Pl
d(HszZ)VlVZ —i ild(Xi 'H2p'2)V2 —l+i i_zd(xi'HszZ)Vz +1
p-1
=1+ 82+1=2+2(p- 2)
i=2
1 k=3esic
ol k=3L
=(p-3)+(p- 3 +a+22 = )+3( )
=4(p-3+2+(p-1/2
B RE™S
_ P B p-2
dH2p3v; v, o ild(xivHZp'?’)vz =1+2+ i iSd(XivH2p73)V2 +2+1
(p-1/2 (p-3)/2
=1+2+ Ja d(xp. 1 2p'3)V jz"izd(xzj,Hzp,Z%)Vz+2+1
(p l)/2(p 3)/2
= &2+ &3+3= 4+2(p l)+3(p %
j=2 j=2
ol k=4 Laic
=(p- 4 +(p- 4 +2+2(p- 4 =4(p- 4 +2
o s
3 -3 p
d(Hsz)vle :Iild(xl,Hsz)V i d(xI,Hzp,?,)V % zd(x' H2p'3)v
3 p-3
= 41+ &2+ &1=3+2p-6)+3=2+2(p-4
i=1 i=4 i=p-2

£

o Lﬁi K=r Laie damia (1) LGuall J Ua
d(Hzp,r):4(p- ry+2



Ao teaa aaf

d(Hzp,r +l):d(H2p,r +l)Vl +d(H2p,r +1)V2 +d(H2p,r +l)VlV2

=(p- (r+D) +(p- (r+1)) +2+2(p- (r+1))
=4(p- (r+D)+2

o s
r p-r
dHopn,r +Dy, vy, = & d(x,Hopr+Dy, + & d(x,Hpy r+1y
ProTY2 oy P 2 j=r+1 P 2
+ a d(x, Hop,r +1)y,
i=p-r+1 P 2
r p-r
= 31+ §2+ al=r+2(p- 2r)+r
i=1 i=r+li=p-r+1
=2(p- (r+1))+2
¢ B

@ 2P A5 e Hopp lalal) —oxanall ol o) S el s i
1
W(Hzp)ng(p*'l)(zp*'l)'l-
_ %(p+3) o 2 Y Sl 13 Alad) Jaes of 5

e N
- 1
W(Hpp) =W (Hzp,x)|le:5(5p- 3)+8(p- 2)+4+12(p- 3)+6

3 p
+—(p-D) + adk(p-k)+2k
2 k=4

V) Jall el dxpall S (Says

p
W(H, ) =-1+ &4k(p- k)+2k
P k=1

p P 5
=-1+2(2p+1) ak-4 ak
k=1 k=1

:-1+% p(p+1)(2p+1)(6- 4) :%p(p+1)(2p+1)- 1

Aalia)) Jana s

1



U T R P U Ny X S— P

D(H2p) = Z2p- 172

_ p(p+D)(2p+1)- 3

3p(2p- 1)
e deans Jlatall lasdi 2y
B(Hzp):%(p+2)+%
OsSip o ). pr«ﬁz@\su@,‘% e Y %J\M\ o L
(LS el 02a 33 gy ST Ll
DlHpp) <2(p+2+5=3(p+ 13

2l ey Y5 Hopp ) ddlaall Janal o813l Jiog é(p+3) i) o ua

e gasl)
OB 7 o e p i liaaf s

4 5 6 7

2 +10x° +6x8 + 2x

W(Hy ;%) =14 +16x+22x2 + 21x3 +14x

W(Hq,) =279

D(H 2p) =279/91 @3.0659 < 3.3333

o—hg 250 s Bamiad COlaall Gl MATLAB 4l b Liecia | pals

iy (any Sy P (5 sall Jalaalls Agiiia s a5 58 Jalaally Tisa JaeY) (e AlaS
P i Ja) oy Adlall Jazag yus

sanial Cldbeall (g o) (Aildas i) ul€s =7 Lladl als jll 38y e oSl

Allall Jaras s dada < s 2 saa

2z A

Ja 1

(O 3 2o s ) P ed 2352

s Glisia s o A Aghad) 25a3 Gask (o) AL e disias olay 3
A digia W o asladl e o(lele cllenll (mn sl jal &5 cldsioad) oda Ciy i

Yv



Ao teaa aaf

k=1 =5
SK)=0 = .6
.C=A"K (C 4 nall Lluial .7
=1 xa .8
JEi+lan 9
Ol «B(,)=05 AGj)* 0 o<13 .10
B(i, j) =k s(k) = s(k) +1
JFHl e 11
A=+l Jaal Y 10 5 ghaall ) cad j<=2*p o< 13 .12

K=k+1 Jaal N 4 ashall ) cad i<=2*p-1 o< 1y .13
655kl ) cad k<=p o813 .14
(2P (D) 92) S(3) ... (P)] v 2son Baawia Dlalaa golai 15

(P sl dalaad Y s s Al dalaall (e ¢ i)

.index= gks(k) Dy dia ki 116
k=1

.average = index / p(2*p-1) adluadll Jons aoks (17
Al .18

gl

% Program to evaluate Coefficients of Wiener Polynomial, Wiener index and
Average distance for multi-circles of paraffin structural G of order 2*p.(p is
positive odd integer number).
p=input(' input p = );
a=ones(1,p-1);
b=diag(a 1)+diag(a-1);
c=eye(p,p);
fori=2:2:p-1
c(:,)=0;
end
% A is adjacency matrix of the graph.
A=[bc;cb];
B=zeros(2*p,2*p);
s=zeros(1,p);
for k=1:p
S(k)=0;
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C=A"k;
fori=1:2*p-1
for j=i+1:2*p
if (C(i.j)~=0)&(B(i.,j))==0)
B(i.j)=k;
s(k)=s(k)+1;
end

end

end
end
% coefficient stands for the Wiener polynomial coefficients.
coefficients=[2*p,9]
% [2*p,s]is given matrix with size (1,p+1) such that thefirst dement is
% 2*p, and other elements are matrix elements s.
% Wiener index of G is given by index.
index=sum(polyder(fliplr(coefficients)))
% average distance of G is given by average.
average=index/(p* (2* p-1))

RUN

inputp=7

coefficients =

14 16 22 21 14 10 6 2
index =

279

average =

3.0659
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