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On the Resistance Distances in Cayley Graphs of Z’

CHEN Junzhu, CHEN Haiyan
(School of Science, Jimei University, Xiamen 361021, China)

Abstract: Let Z, be the additive group of the residue class of module 3, and Z} = {s =s,---s,1s, € {0, 1,
2}, k=1, ---, n} be the direct sum of Z,. In this paper, resistance distances were considered in the Cayley
graphs on group Z;. By using irreducible characters of 7%, a uniform formula for the resistance distances was
given only in terms of regular degree and eigen values of the Cayley graph. Using the uniform formula, the ex-
plicit values of resistance distances for some special Cayley graphs were calculated for n =2 and n =3, respec-
tively.
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o s, Rl B IENE AN RSO RS AT B A PR S, B
HELESERIBE L,

WG IR—HREE, HCCWRMNIIT 1 ¢ HIFH H' = H, WHIEE I' = Cay(G,H) T4
V(I) =G, HEET) = {(x,9) | v,y € Gyx" e H} WAL, B FEIBEE A B HIRA I,
HoAr e BB ES R AT 2 AR AR, BBEE T = Cay(G,H) JEIEWE, 0
(H|, AHEEYEANY H &G H—MERoTsE., THEAE I = Cay(G,H) ZEEE, HE 6 &
BT OLJRAE (PTACHeRE), iICH '= —H=H, Ao 0 £om, 2 7, Famn BRI ALMNEE, 6=
Z, 07,0 BZ,, XEOERNHEM, RER, 6=2,072,®--BZ, M IL/REE, 2011 4, CHk
(8] FIHBTIREEAIA AT ZRR1G R T ¢ ISR F B 25 i — Rk =X,

EE1Y %6=2,02,0-®Z,, HH= -HZ G HTE—-DARTEICHAEBITE, MPLK
K I = Cay(G,H) {EEW S w, v BIAHBHIEE R .

Or(u,w) = z ( Z (1 - ZCOS(ZT‘]-IC]-/TLJ-)))71[<U,ly...,,[)u - (U,lv...,,,)v]zo (1)

0 (ri,0r) €6 (ky k) eH
Hrr, U RSOESSHME, HAmaRPKE I = Cay(G,H) hrlf b e n) SRR ] &
wZoyEn, (1) HPREET R AR, /2R 2 T, Foll 2R g
AORFIE ), BIMEAE) T e iR i, 23 a0 (1) — MR Rs Al — A B Pe ik n T
PE. BHIG, X—SEReikiE I, BRERE . EHRTE AR A Z XN T, AXHEE, =
=n, =3 WIFN, B3 THSKE I = Cay(Zy,H) FALEM A uw, o [0 H BHER 25 1) — i S
Rk,

1 FEZRNHIEA

S T RUHBEAR ATZRAE bR, % RS O L 1 n- 2K IG5 10] €, SHEEM x = (v, 1x,), ¥ =
(yi,my,) € €, ENTMABUESCH (v,y) = X (x5) , B [P = X (x9) o

BT = (V,B) A, KOV = (1,2, n) o BAD) = (a)),., #REH
S, D () = diag(d,, - ,d,) RRTEREXAMHER, B d, FRTis i B, W) I A9 Laplacian 55
BENL(T) =D(I) —~A(L) o B, >A, ==, HAD) BHFEE, V,(j=1,2,-+,n) FATRIH—
QU 0=, <py < - <p, WL BFEFEEE, #5 U, = 1,2, ,n) JdR 0 —4LFRIEE S
FERIE, B (U, U) =1, #i=j, B0, 2 U RS ritn, AR EE

B 10" BT = (V,E) RHUAEYV = [1,2,,n) WFREER, WXHEERIH S, e V,

n

‘QF(Sat) = 2[(1/:“,)(1']]\ _Uﬂ>21 o
XY IESSRAR ), 1B 1 AT AR 51 3 2,

SIE2 W = (V,E) BTSEEV = (1,2,,n] WRAEEE, WAHEEMHSs eV, A
Q@J):Z[Umﬂu&_%Ph (2)

Hoift, U = 1,2,0+,n) K L) AEREHG— 205 BObRE IESS R Fo it

RIS 3 i T W DU LS R AR B R R 1 S AR I /R T 2402 ] )
KR

glii:;[m] ﬁr = Cay<G,H) j’ﬂl‘qm;ﬁﬁéG = (gl 7g2’“',gn> J:E/‘J—A/I\%j—[‘%lg9 Xl 9)(2’.“’)(" ﬂi’
G B ARTTEREAERE, T T ROABHERG I A ROREAE(

)‘j = sz(h> 9j = 1’2’“'977" (3>
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XN FR) T SEARAIE ] £y
Vi = (x;(g) x(g) - x(g.) ) (4)

BESRBSEIE I = Cay(G,H) J& |H|-TEWE, L(I) MFTAREE I, = |H|-A,j=1,,n, X
IO ) — LR E SRR I &R (1/1 V1)V, j = 1, n o FTLARBIEE2 FI513E3 "I, f— By bR
FERUIT A A T 29 R AR A5 AT A5 B AT 22— A B3k AT 20 79 0y PR B % BT DL R BE 75 =
{sisses [s, € 10,1,21,1 <j<n} , ERPAANTAREMERIT,

SIE4™ Fs = sys,ees, EBTDUUREE Zy RAEECE, WX R B R 0] 2R E AR R
Xy, (@10y0a,) = @122 N g ayeeea, € 7y, H o = ™ = =172 +3172, i ZRECERAL,
B i = -1,

MHMEBRPRE I = Cay(Z3,H) , ERBERHER L(F) rARIEE R u,,,., = |H|-

Z @R sy eees, € Zy XN — AR EIE SRR AR R Y Y, /30, Ho
ajay-ra, € H

Vi (@105700,) = @220 N ayayea, € Z3 o FTEAHSIE2 TTARIER 2,

818278

EI2 Brs=s,s,00s,. t=t,0, 1, LK I = Cay(Z5 , H) WALEHATIS, W

0p(s,t) = (1/3") 2 <1/'u’1f1k2~~-k ) | wjgl(k,-sp _ wgl(k,sj> 12, s)
0#kiky -k, € 24 "
e Motyyk, = ‘H‘_ 2 wjgl(kjaj) o

ajaya e

Bl1 Mn=108, FIOUREEZ, = (0,12} B3 DRI Ay, = (1,1,1) . x, = (1,0,
@), x, = (1L, o WH= {12}, Xi I'=c,, BEN3 M-, HEH2, Q,00,1) =
(173)[112 -0 -0’1 1 —0l®+(1/(2 -0’ -0)) | -’ 1?] =2/3, [FEARE, 02,00,2) =02,(1,
2) =2/3 . ‘ ‘

HERE, R (5) B, (035 -2 = |1 o200 2, BAHEEH s = g5, 0=
tityot, € VII) , A 0:(s,t) =020, —s) o XAFSAAT iU AR R AT T 0y S 40538], bl
ANR—BeE, REEHEXMEER s = 55,005, #0, 02,.(0,s) ek 02,-(s) . MAEEN s, & LIEIRE
Ind,(s) = {15, =0}, Ind,(s) = {lls, =1}, Ind,(s) = {lls, =2},

A A(s) = {khkyk, | Y k= Zjeln[lz(&)kj(mod 3) b, WHER3,

jelnd(s) 7

FEE3 Ws = s;s,00s, KB I' = Cay(Z5,H) WAERETL, W

_ 1
0.(s) = (1/3") A — (6)
r klkz---k,Eg\A(s) ( ‘H‘ - /\klkzn-k”)
ajay--a, € Ho zl (k/al) ©
2 i

R Bho =1, [1-0l>=[1-0**=3, FFUXMEERN bk -k eZ, A |1 -0X™ 2 =0

Hrr, /\klkz---k,, = 2

k. =0(mod 3) , HI4H{YY4

Jjelndy(s) J

St 3. TERGT O MY Y (hs) = 3 k23
IR

jelnd|(s) 7

ki(mod 3) , NICHIER 2, Z5IETHIE,

jelndy(s) J
B ETmrER 3, ATLMSEIHED 1,
W1 Ws=ss5,s, BIBEE I = Cay(Z; H) WAEEDUE, WO (s) = Q. (-5), Hi, -5 =
(=5)(=sy)(-s,) Fns Wiion, B-1=2, -2=1,
B B A(Gs) EX, WIRA(s) = A(-s) , FTLIHEH 3, 2L,
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GRS A(s) B— 15 Z) b,
FEE4 W0#s =55, s, BIEEE I = Cay(Z; ,H) WAEEAEZTG, ¢ & s PERARIT R, s, #
0, i) #s,=1, WA(s) = {k =kykk |k € {012}, j#t, b,=( X k- 2 k)(mod3)} ;

jelndy(s) jelnd(s)\¢

i) #s, =2, WA(s) = {k =kkk, |k € 10,12 j#t, b, =( X k- > k)(mod3)| , 4F

jelndy(s) jelndy(s) \ ¢

S, [A(s) |=3"",
MERR M, =1 B, WRAESFHEE Y k=Y

jelnd|(s) 7

2 o k) (mod 3) SEHY BTLIASEMRST . FRIBAAS G, BB K e 10,120 (i #0) , AR 3 A
WP, BB A(s) TRDMEH |A(s) | =3"" o HEHE,

M ETRERL 4 AT IEH, SHTEW s, MADIIH A(s) HHFTAITE, WMEsE e ETS
B TEZ, SRS B B 3 sk T LA ) 225 19 5 1] e LB

k.(mod 3) Fl k, = ( z,-emdz(s)kj B

jelndy(s) J

2 JLABIF

FIFER 3 18 n =2 fl n =3 BWJLKYIER I’ = Cay(Z;,H) AL WIS B PHIEE

B2 PESEKR T = Cay(Z:,H) FAYHEBHEE, 73 = {00,01,02,10,11,12,20,21,22} .

B HER4 15, A(01) = A(02) = {00,10,20}; A(10) = A(20) = {00,01,02}; A(11) =
A(22) = {00,12,21}; A(12) = A(21) = {00,11,22},

1) I', = Cay(Z2,H,) FATREPISEAEBEIEE, Hd H = {01,02,10,20}, Ay =4,y = A}y =
o+’ +1+1 =14, =Ay =0 +0+1+1 =14, = A, =2(0" +®) ==2,4,, = A, =2(&" +
w) =-2, FFLAREM 3 113, 02, (01) = 2,(02) = (1/3)(2/(4 - 1) +4/(4 +2)) =4/9;
2, (10) =0, (20) = (1/3)(3/(4-1) +4/(4+2)) =5/9; 2, (11) =0, (22) = (1/3)(4/(4 -
1) +2/(4+2)) =5/9; 02, (12) =02, (21) = (1/3)(4/(4 - 1) +2/(4 +2)) =5/9,

2) I'y = Cay(Z3,H,) FAEEMAMRBHIES, Ho H, = {01,02,11,22}, Ay = 4,0y = Ay =
2w +®) ==2, 0 =Ayy =1,A, =X, =0 +o+1+1 =1,A, =X, =2(0" +w) =-2, Frld
HEH 3 A, 2. (01) =42, (02) = (1/3)(2/(4 = 1) +4/(4 +2)) =4/9; £, (10) =, (20) =
(1/3)(4/(4 =1) +2/(4 +2)) =5/9; £, (11) =42, (22) = (1/3)(2/(4 - 1) +4/(4 +2)) =4/9;
0,(12) =0, (21) = (1/3)(4/(4 -1) +2/(4 +2)) =5/9,

3) I'y = Cay(Z;,Hy) PAEEPLSHEIES, Hrh H, = 101,02,10,20,11,22}, Ay =6, Ay =
Ap =2(0 +@°) =0, Ny=Ny=0, N\, =N, =0, 4, =A,, =2(0” +w) =-3 ., FFLIHIERE3 775,
02, (01) =12, (02) = (1/3)(4/6 +2/(6 +3)) =8/27; 2. (10) =, (20) = £, (11) =0, (22) =
8/27; £, (12) =, (21) = (1/3) x (6/6) =1/3

B3 YK I = Cay(Z;,H) LHBBHEE, Hd 7 = {001,002,010,020,100,200} , Z; =
1000,001,002,010,011,012,020,021,022,100,101,102,110,111,112,120,121,122,200,201,202,210,
211,212,220,221,222}

HhHER 4 7[5, A(001) = A(002) = {000,010,020,100,110,120,200,210,220} ; A(010) =
A(020) = {000,001,002,100,101,102,200,201,202}; A(100) = A(200) = {000,001,002,010,011,

012,020,021,022} ; A(011) = A(022) = {000,012,021,100,112,121,200,212,221}; A(101) =
A(202) = {000,102,201,010,112,211,020,122,221} ; A(110) = A(220) = {000,120,210,001,121,
211,002,122,2121; A(111) = A(222) = {000,102,201,111,012,021,120,210,222}; A(012) =

A(021) = {000,011,022,100,111,122,200,211,222}; A(102) = A(201) = {000,101,202,010,111,
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212,020,121,222}; A(120) = A(210) = {000,110,220,001,111,221,002,112,222}; A(112) =
A(221) = {000,011,022,101,112,120,202,210,221}; A(121) = A(212) = {000,011,022,110,121,
102,220,201,212} ; A(211) = A(122) = {000,101,202,110,211,012,220,021,122}

KT = Cay (23 H) ATEFISAIHEIEEE . Ao = 6,400 = Aoe = Aot = Ao = Agg = @ + @ +
4 = 3a)‘on = )‘110 = /\101 = )‘022 = )‘220 = )‘202 = 2(‘”2 +a)) +2 = Oa)\on = )‘021 = )‘102 = /\120 = )‘210 =
Ayt =2(@0" +0) +2 =04, = Ay = Ay, = Ay = Ay = Ay, =3(08 +0) ==334,, = Ay, =3(0 +
w) =-3, UL EH 3 a5, 02,(001) = 02,(002) = 2,(010) = £2,(020) = 2,(100) =
0,(200) = (1/9)(2/(6 =3) +14/6 +2/(6 +3)) =29/81; 02,(011) = 02,(022) = 0,(110) =
0,(220) = 2,(101) = £2,(202) = (1/9)(4/(6 -3) +12/6 +2/(6 +3)) = 32/81; 2,(012) =
0,(021) = 02,(102) = 0,(201) = 2,.(120) = 2,(210) = (1/9)(4/(6 - 3) + 14/6) = 11/27;
0,.(112) = 0,(211) = 2,(121) = 2,(212) = 0,(211) = 0,(122) = (1/9)(6/(6 -3) +10/6 +
2/(6 +3)) =35/81; 02,.(111) = 02,(222) = (1/9)(6/(6 -3) +12/6) =4/9,
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