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' WG A DERAEHRE, B G LIZHRE T(G) BATRE G\Z(G), XHE Z(G) %
AHE G L, AT a 16 A HALY ab = ba. —MEIT & V(D) MTEC T 11—
A&, Wk C & V() —AMSLEE, B VIO\C MRS C Fi)— AN TIRARSE.
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1 5|8

KIS R AT A BR AR A e, P & i I E W e m . & T 2 — AR, HIi
REI RN V(D). BT WAL TECETD B—Du&il, ik C =2 V(D) m— e, H
V(IO\C BTG ES © R — TS AHAS. B 5e 65ROy 2zl 4 1 ok
hAES LT

H 20 tha 40 ARG IGHEIR DGR LK, T80 — B 25 BB 7i () 2 Fi 0 &,
FEA T — PR R A A6, H 3 B H S AR AL i AR AR AN A IR RS R, LIRS B
eSS, 7o B AU 52 R, AMTCER 2 Hamming 5% Lee #5251 564559, WI7E 20
et 70 AR, AMTUER 7 7E Hamming FEE T, Hamming i3 F1 Golay #5372 — ok A #IE
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N2 5%, RIS R s B, FE45 6 B RSk T AR S s M AR B v i 2 il
JUFERE)— AT FOR . G BRI S 3 &L B, DL BRI 1 B SEAR S BN
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b A2 8 P2 — iR R 1 R 25 0, L TS 4R el A A (1) A PG on AW K, 1 B A
AT a A1 b AHAE S AN Y ab = ba. 283 B _E (1) 56 &R n) 75 DR 5 30 R0 e A gm i BRI A
FEHYINEER, TR SN TSR 2020 £, 7E3CHR [10] H, EE AT T —MEIREE
G W7 H BN G e & 7e o n 2. Bk, — N1 H 2 G 15424 HAY
2 H 1) Sylow 2- T2 G 5240,

SRR T #E G TR H BN G 5SS, HE T 58 &8, B4
ANE TR 5E ARSI, 2023 4, TR0 M SR N MR T RR BRI A S B A e B I 5 &
T ) 30, A X PR A A A B A e B e SR S LT, e T IX B e B T A 52 44 1.
T PA BT RATR I, XA O () ZTHARHE b DL DY e 58 2480 1) 8, (1A Fidtk—20
WFFC, JE T s & 00 A e e, AR SCAR 3] 7 4R 2 I AR EESE BR AR A B A e i e A
i

Da = {ab: " = 1 = e,bab = oY)
SDg, = {a,b:a*™ =b* = e, bab = a®1);
Qun = (a,b: a®" =e,a” = b%, b lab = a’1>;
Unomy = {a,b: a®* = b™ = e,a"ba = b~1);
G = {a,b: a?’ = b = 1,bab! = ap2+1>;

Van = (a,b: a® =b* = e,aba = b1, ab~la = b).

2 F&FENA

EX 2.1 M Z2(G) ForBE G R, Bl Z(G) = {r € G: gr = xg, Vg € G}. EXE G
ERHE T(G) BATAE G\Z(G), W TR EAR WA a,b HHEE, i a ~ b, 4
HA ab = ba.

EX 2.2BFEET £2—ME, V(D) idfE T TS, wf C 2 V(D) M—Moerdg,
HVONC MEANTREES C ) —AN TS AHSE, A V) TR C 2T f—1E&
fid.

ENX 2.3 M ¥ G R_R—MH, W TEE—T% G CG, H G Fn GI\Z(G).

% Co(z) RRILE ¢ £ G FHIHOMET, Bl Co(z) = {9 € G : gz = zg}. £ T(G)
i, SHEE 2 € V(D(G)), Colz)” MIFRTA « £ 0(G) FRIASIK, B Co(x)* = {v e
V(I'(G)):x ~v}U{zx}.

513 2.4 ML 210 % ¢ 2—MHEH C £ G —AT4E, Tl C 2 T(G) MsE&ILrTE

B {Co(x)* 1 x € C} & G* I—RI4

3 BHTIE#HEF LR EMTERE

I 3.1 W AR Dy, = (a,b:a” =0 =e, bab=a"1), n >3, N

(1) X n=2m i, Hfm >2 D, FIZHEEN—AN5%E&EH {a,b,ab,a?b, ...,am 1b};

(2) Zn=2m+18, Hftm>1, Dy, FIZHEERI—AN5EEEN {a,b, ab, a’b, ...,a*"b}.

W GEAENERE 1 <i<n, H o(a’b) =2, HH Dy, = (a) U{b,ab,a?p,...,a" " 1b}.

(1) # 2| n, AI% n=2m, B Z(Dy,) = {e,a™}. WA, T 1<i<n—1, Hi#m,
PO <j<m-—1, HK5%IF
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Cp,. (') = (@) \ {e,a™}, Cp,, (@Ib)" = {ah, a™3b}.

HTE— DR NAREAEMBPT A, MMAEER L < i, i <n-1, X1 <j<
m—1, A a" ~ a®, a’b ~ a™b , NI HE 51 2.4 A7 15 T(Dy,) BFI— N &I A
{a,b,ab,a?b, ...,a™ " 'b}.

(2) & 24 n, (¥ n=2m+1, AlH Z(Dsy,) = {e}, B FAEER i, jHL1<i<n—1,
0<j<2m—1,6 Cp,, (a")* = (a)\ {e}, Cp,,(a’b)* = {alb}.

FAUH, T 58 A N ASBEAEEAH BT, TR 1 < iy, io <n—1, WIREH o™ ~ a2,
R4E 5 B 2.4 AI1F T(D2y,) BI—D5ERMEHN {a,b, ab, a?b, ..., a*"b}.

A Hn=2m B, XM 1<i,io<n—-1,1<j<m—1,Had" Ma? 2K, o’b
am™tib WRAMHLE, ¥ T(Dy,) W54 {a,b, ab,a®b, ...,a™ b} F K a AIH o B, o’b B
ATH o™ty B FE, Y n=2m+ 1 8, T(Dy,) MR/ {a,b,ab,a?b, ...,a* b} F a
WA o B, B, A IREE FAS B 58 & R ANIE— .

EIE 3.2 WP MAEE SDs, = (a,b:a* =b% = e, bab = a®"1), N

(1) 22| n B, SDs, MZHEEIF—N5E80N {a, b, ab, a®b, ...,a*~1b};

(2) 224 n K, SDg, BB —A58&15H {a, b, ab, a®b, ...,a"1b}.

WE O EREER € LR AR TTH bab = a® 1, ba?b = (bab)(bab) = o>~V ¥ i &—
AN BCFIAGNE NS ba'b = o' ?r ),

22 |4 W, i =2k, Hb k ONEEEL N ba’h = a?kCnmD) = 72 = o710 KR, 4
i =2n B, H ba*b = a®", Bl a®" € Z(SDs,). 2 2+ti I, & i=2k+1, Hh kN8,
baib = q(2k+D(2n—1) _ j2n—(2k+1) _ j2n—i

M2 i =n B, H a" = ba™, Hi = 3n i, A a®b = ba™" = ba®", # a",a®" €
Z(SDs,). T7

{e,a®"}, 2| n,

{e,a™, a*",a*"}, 2t n.

Z(SDs,) = {

1 TR R

(1) 42 | n B, BT Z(SDg,) = {e,a®}, Al Al Csp,, (a))* = (a)\{e,a®*"}, FH H
Csps, (a?b)* = {a’b,a®" b}, HHF 1 <i<4n—1,0<j < 2n— 1.

HER 0" ~a®, i) #iy, H a’b~ a® b, N5 H 2.4 7]75 T'(SDsy) HI—AN5E %14
A {a,b,ab,a?b, ..., a*""1b}.

(2) H2ftn B, BT Z(SDs,) = {e,a",a®",a®"}, TR 1<i<dn-1, 0<j<n-—1,
Al LA 2

Csps, (a')* = (a)\{e,a", a®",a®*"}, Csp,, (a’b)* = {a’b,a™ b, a* b, a3 +Ib}.

HER o ~ a2, iy # iy, H a’b, a"b, a®1b, b RFEFALEE, H5H 2.4, T(SDs,)
FAETE4S {a, b, ab, a®b, ..., a"~1b}.
7SO Qun A VUTCECREIG ), RIS H ) SOV e B e e 1 — A58 %0
EHE 3.3 W) XWUITCHIE Qun = (a,b: a®™ =e,a” = b b7 tab=a"t), n > 2, W Q4
FIZ B I — AN 524098 {a, b, ab, a®b, ...,a" " 1b}.



432 b 4 7 & Vol. 45

W B b tab = a7t B b 1a?b = (b~ tab) (b tab) = a2, NITIAHERERI 1 < < 2n, H
HNAIE b ta'b=a", HRA S i=n B, f a'b=ba'. EMEZEE Z(Qun) = {e,a™}.

1 Qun, = (a) U {b,ab,a?b, ...,a*""'b}, HF4E {b,ab,a?b,...,a" " 1b} F—DIALLE, T
alb ~a™bh, 1 <j<n MTEE1L1<i j<n, A Coq, (a") ={(a)\{e,a"}, Cq,, (a’b)* =
{a7b,a™ b}, W T3 2.4 713 T(Qun) HI— DRI N {a,b, ab, a?b, ...,a" b}

EE 3.4 WH Uym = (a,b:a® =0 =e,a  ba=b""1), N

(1) 242 | m B, Uy BIZZHBER—ANER15R {a, b, ab, ab?, ..., ab% ~1};

(2) 224 m I, Upmy KIZZHBE—D5EEE {a, b, ab, ab?, ..., ab™ '}

WE HBEE XA o™ = a™™, ba = ab™ !, ba™! = a7}, b7 la = ab, #{ ba® = baa =
ab™la = aab = a?b, HIMEE i1, i WL 1 < 41, 1o < 2n, a™ a2 20 A, #H
(a®) € Z(Ugn,m))-

Mxt1<j<m, HVa=0"tba=>b"lab™' =/ 2ab b~ =b"2ab2=..=ab’. [
H ba? =baa=ab7a=ab b la=ab 7t lab = ... = a®V.
WO 1 < i < 2n, i AFEL SHMERN G, A bl = a'b . B NI, SHMERM 4, B

a't’, 2|1,
a'b™, 2¢1i.
Fom LT =07 % 0% al = a'bF = a'b%, W (b%) C Z(Upnm))-
(a?) x (b%), 2| m,
(a?), 2t m.
(1) 22| m B, BT Z(Upm) = (a®) x (b)), TRIMEE 4,5,k L 1 <i<2n—1,
0<j<2n,1<k<Z—1, FHWIE

ba' = a't’!, Ak ba’ = {

1 R, Z(Unm) = {

Cupmy (@) = {a)\ (a*), Cu,, .., (a7b*)* = {a?bF, a/bF 2 | (a?)albF, (a?)albF 3 ).

NI D (U my) FEEE—A 5245509 {a, b, ab, ab?, ..., ab% ~'}.
(2) 2 24 m B, HF Z(Umy) = (a2), ATLAEE]

CU(n,m(ai)* = (a)\(a?), CU(n‘m)(ajbk)* = {a’b*, (a*)a/V*},

Hfl<i<2n-1,0<j <2n1<k<mMTUpm) FE—A%EELHN
{a,b,ab,ab?,...,ab™ '},

Browz p T m G RBEFRAA IR p B, BN p B, NS H— p BHEIT, IF
SR A B L ) 5e 40

EIE 3.5 WHEG=(a,b:a? =b° =e,bab™t = a?" 1), p RZAZLE, WE G KX B
['(GQ) F—" 58400 {a, b, ab, a®b, ..., aP~1b, ab®, ab?, ..., aP 102, ..., abP~ L a®bP =L, .. aP~1HP~ 1),

IE HE KR ba = a” 1, TR bab = baab™' = bab'bab~' = >+, F R
SHEE RIS m,on, P O0<m<pP—1,0<n<p—1, HANTE ba™ = am+P)p, BIR
ZHE G WAREITTRATLLRRAN a™b™, W a™b™ il a™b™ & G WARAANAZHmIATR, T

MR Z(Q). #
ambrgmipnt = ambn—lam1(1+p2)bbn1 - ... = ama7rL1(1+p2)"‘bnbn1 — am+m1(1+p2)7Lbn+n1’
amipngMmpt = g™ bnl—lam(1+p2)bbn - ... = amlam(l—i-p?)"l prmpn = am1+m(1+p2)”1 b"1+n,

AT et 040" = gm0 R | o =, B (92 + 1) = Y0 Ca(p?)™, M
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am1np2+m1+m — amn1p2+m+m1. Eﬁ)ﬁ%‘ mlnp2 = mnpo(modp3), Eﬂ min = mnl(modp). a:.
2 Z(G) ={e,a,a®, . a . e’ VY BT 1<i<p’1<j<pl<k<p-1,H

Ca(a')* = (a)\Z(Q), CalalbF)* = {albF,aTtPbF alt2rpk .. aiar®@ —1pk},
RHE5IHE 2.4 Al 14 T(G) HI— &SR
{a,b,ab,a®b,...,aP~'b, ab? aV?, ...,a?~ V%, ..., abP~ 1 a?bP~L L aP T OPT

EIE 3.6 WHE Vg, = (a,b:a® =b* =e,aba = b=, ab"ta = b), N
(1) 242 | n B, Vg, BB —A %4090 {a,b, ab, a®b, ...,a™ " 1b};
(2) 2424 n B, Vg, BEZHEIR—A%&09H {a,b, ab, a®b, ..., a*" " 'b}.
E HBEREN KA Fab=b"1a"t, ab ' =ba"t, atb=b"1a, ¥®=b"2 a" =a "

Wi N L2 i b, Bab=a"10"1at = =ba"?, B a’b = ba~?, HTEFR
WIABUE A b la™ = a’b™, T7/& a7 = ba’, # a’bb? = ba~"b?~1b? = bba'l/ —2b% = b2a'b’.
M24i B, Hab=a"tb"ta =a2ba a7 = = b7 ta” HEMH a7b = ba'b? =

ba=", 2li,
b=ta=? 2¢ti.
Yi=nb, 2| n, Hab=>ba"" =ba", T2 a” € Z(Vz,). M THEE a't’ € Vg, H
{e,b?,a", a"b*}, 2|n,
{e,b?}, 24 n.

(1) 42| n i, BT Z(Ve,) = {e,b%a™, a0}, SHER i,k R 1 <i<2n—1,i #n,
0<j<n-—1,1<k<2 A LIEZ

b= 10%a’b? = b lal, a'bib? = b la” I = b 2a Y 20 = bPall. Wa'h = {

T b = Baibi, BB € Z(Vay). LR, Z(Viy) = {

Cua ()" = () \{era™}. Cua, (@TH)" = {albF, albh 2, a0t a2,

W Ve, BIZZHR R — AN S8 &R {a, b, ab, a2b’ . anflb}.

(2) 22t B, W Z(Van) = {e, b2}, BANGHER i,k B 1 <i<2n—1,0<j < 2n—1,
L< k<2, 8 Cy, (') = {a) \{e}, Cui, (a76")" = {a/b", a?b" 2} L Ve, BOZZHAIR— A5
%ﬁgj\j {a7 b’ ab) a2b) ceey a2n71b}‘
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PERFECT CODES IN COMMUTING GRAPHS ON SEVERAL
FINITE NON-ABELIAN GROUPS

HUO Li-jun, YI Guang-li, LI Ming-dan
(C’ollege of Science, Chongging University of Technology, Chongging 400054, Chz'na)

Abstract: Let G be a finite non-abelian group. The commuting graph I'(G) on group G

has vertex set G\Z(G), and two vertices a and b are adjacent if and only if ab = ba, where Z(G)
denotes the center of the group G. A subset C of the vertex set V(I') in graph I' is a perfect code
if C' is an independent set of V(I') and each vertex in V(I')\C is adjacent to exactly one vertex
in C. The problem of determining the existence of perfect codes and constructing such codes
on commuting graphs is an important research topic. This paper presents some perfect codes of
commuting graphs on some non-abelian groups.

Keywords: non-abelian group; commuting graph; perfect code; semidihedral group
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