M ARSI BARIEFER, 2016, 52(5) / 10 A

Journal of Lanzhou University: Natural Sciences, 2016, 52(5) / October

kP e Vel iy |3 BHL B 15 J% Kirchhoff 5 5%

PR, &

2MHE T A2 HEVSEGEFER, 2M 730050

W OB T -sERERG, TEEAHEERIEREE. EXT-XFMEEE:. R EE. S
2 B B9 Laplacian 48 F4 #1 Laplacian 56 R #) SG8, 45 H T 884 5 B o 4E BP0 s 22 18 it i BHLBE 25 A
B RE M Kirchhoff 8 #1522 . F Matlab W2 118 T WA EE E M S Z 8 Bk 1y s BHIE B {H

F Kirchhoff 5 %% .

R4 - Laplacian & [E; |~ SG¥; BLBEBEES; Kirchhoff 154X

hE#3E: 0157.5;0157.6
DOI: 10.13885/;.issn.0455-2059.2016.05.016

SCRRBRIREG : A

XEHT: 0455-2059(2016)05-0667-08

Resistance distance and Kirchhoff index of extended wheel graphs
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Abstract: For some complicated graphs obtained by graph operations, it is very difficult to compute their resis-
tance distances. The paper defined a new class of graphs, i.e. extended wheel graphs obtained by graph opera-
tions. By the Laplacian matrix and the generalized inverse of the Laplacian matrix of the extended wheel graph, -
we derived the formulae for the resistance distance of any pair of vertices of the extended wheel graph, and also
the Kirchhoff index of the extended wheel graph. A Matlab program was given to compute the value of resis-
tance distance of any pair of vertices in an extended wheel graph and the Kirchhoff index of an extended wheel

graph.
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A(, i+2*n)=1;
A(l, 3*n+1)=1;
end
for i=n+1:2*n
A(i, i-n)=1;
if i+n=2*n+1
A(, itn)=1;
A(l, i+2*n-1)=1;
else
A(, i+n)=1;
A(, itn-1)=1;
end
end
for i=2*n+1:3*n
A(i, i-2*n)=1;
if i-n—=2*n
A(l, i-n)=1;
A(, i-2*nt+1)=l1;
else
A(, i-n)=1;
A(, i-nt1)=1;

end
end
for i=1:n

A(B*n+l1, i)=1;
end
end
BERE w, KR D
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D=zeros(3*n+1),
for i=1:3*n

D(, i)=3;

end
D(3*n+1, 3*n+1)=n,
end
BRRE w, KB EE R
A B3 REYT RERR/N-
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disp(1SEIFERE A,
A=A_matrix(n)
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for i=1:(3*n+1)
for j=1:(3*n+1)
R(i, j)=NC(, iy¥N(, j)=-N(, j)-NG, i);
end

end

R

[ 7 — 183 KirchhoffHE $(-----~----
Kirchhoff=0;

disp(*/5 2| Kirchhoff 8 $1:);
for i=1:(3*n+1)
for j=1:(3*n+1)
if(i<j)
Kirchhoff=Kirchhoff+R(, j);
end
end
end
Kirchhoff
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i=input(BA TS SRS it) 0 0-1 0 0 3 0-1-1 0
j=input(SA TS HE 5 -1 0 0-1-10 3 0 0 O
disp(18 BB FHIE r_ij R, 0-1 0 0-1-1 03 0 0
=N, )+N(, j)-N(, j-NG, 1) 0 0-1-1 0-1 0 0 3 0
THELAE W) G, BEIBFEITER -1-1 -1 0 0 06 0 0 0 3
WAETKAE: 3 BRI L 055 5ERE N
n=3 N=
BREEA: 03771 -0.0935-0.0935 0.1006 ~0.0759 ~0.1347 0.1006 ~0.1347 0.0759 0.0300
A= 00935 03771 -0.0935 -0.1347 0.1006 ~0.0759 -0.0759 0.1006 ~0.1347 0.0300
000 10010 0 1 —0.0935 -0.0935 03771 —0.0759 —0.1347 0.1006 -0.1347 ~0.0759 0.1006 0.0300
0.1006 01347 0.0759 03771 -0.0935 —0.0935 0.0947 0.1406 0.0359 -0.0700
060001001 01 00759 0.1006 ~0.1347 -0.0935 03771 -0.0935 0.0359 0.0947 —0.1406 -0.0700
0 0 0 00 1 0 0 1 1 -0.1347 ~00759 0.1006 —0.0935 —0.0935 03771 -0.1406 0.0359 00947 -0.0700
1 0 0 00 01 0 1 O 0.1006 -0.0759 —0.1347 00947 00359 -0.1406 03771 -0.0935 ~0.0935 -0.0700
01000 0 110 0 01347 0.1006 ~0.0759 -0.1406 0.0947 00359 -0.0935 03771 -0.0935 ~0.0700
00759 -0.1347 0.1006 0.0359 -0.1406 0.0947 -0.0935 ~0.0935 03771 -0.0700
00106000110 0.0300 00300 0.0300 —0.0700 0.0700 ~0.0700 -0.0700 —0.0700 ~0.0700 0.3300
0 0 p
oo 11000 185 s RELBE R A R
01001100 00 e
6011010000 0 09412 09412 05529 09059 1.0235 0.5529 1.0235 0.9059 0.6471
1 11t 0 0 0 0 0 O O 09412 0 09412 10235 05529 09059 09059 0.5529 1.0235 0.6471
BR4ERE D: 09412 09412 0 09059 1.0235 0.5529 1.0235 09059 0.5529 0.6471
D= 0.5529 1.0235 09059 0 09412 09412 05647 10353 06824 0.8471
3 6 60000 0 0 09059 0.5529 10235 09412 0 09412 06824 0.5647 10353 08471
0 10235 05059 05529 09412 09412 0 10353 06824 0.5647 0.8471
0 3.0 0000000 05529 09050 10235 0.5647 0.6824 1.0353 0 09412 05412 0.8471
0O 0 3 0 0 0 0 O O O 10235 05529 0.9059 1.0353 0.5647 0.6824 0.9412 0 09412 0.8471
0 0 0 3 00 00 0 0 09059 10235 0.5529 0.6824 1.0353 0.5647 0.9412 05412 0 0.8471
00 0030000 0 0.6471 0.6471 0.6471 08471 08471 0.8471 0.8471 08471 08471 0
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