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ABSTRACT. Let G be o non-abelian group and H o fubgroup of
(z. We associate a graph iy to H and & as follows: Talke
G\ ColH) as the vertices of Ty oy nnd join two distinet vertices

= and y. whenever x or yin H oand [2,9) # 1, In this talk we [ritse
'Ihul Lin, p, neither planar nor regular. Moreover, we show that i
Ponen =l o then Ty, &1y

1. INTRODUCTION

In 3. the authors introduce a simple graph, r[H.&] to H am;i Qwhme
vertex set is G\ Co(H ) and two distinet vertices = and s whenev
or y in H are adjacent if and only if [7,y] # 1.

Iu this article, we intend to 1mpruve the results obt
"L[-:trer.wer, we Shm'l.? thﬁt if Fﬂh i) = rfﬁ]iﬂih
we prove that there is Tio fnite group Kosuch thnl:. e
recall some definitions and notations on- graphg '
terminology of graphs following [2]. For any graph B
H*s@fthpmﬂmandtlmedg%uffhv?’( d | Gt
The degree deg(v) of a vertex 1 in T 18 th :
" I‘Lsregularﬁthe dewrreesﬂ*‘a,um of I
A of the vertices of T is called a ehque 'I-'Eh :
15 A complete gtﬂ-ph The maxinnm sizge of

g-i-
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eilled the vH;]uq,- vamber of I and dencted By w(1™, A wibnet Yool the
vertices of 1" 1s called wn independent set i the indvesd subigraph on X
lins o ecges, The maxinm sige of an dndependent sot in g graph T is
callod the ndependence number of I' and denotedd by ol (7}, The lengih
of the shortest '.“I‘g.'L'l.t' in @ _H,'I'H.]*h I s enlled |.’,ll'['|4 ol 1" mnel denoterd by
griM). A Hamilton evele of T is aoevele that contains every vertox of |
A planar graph is a graph that can be embedded in the plane so that
o o edges intersect geometrically except at o vertes which both are
intident,

In this article, G is 8 finite non-abelion group and M s a non-abelian
subgroup of 0. we :ium‘:tv the synunetrie group and the altermating
graup om o1 letters by S, and Ay, mespeetively, Also Qg and Dy, are
psed for the quaternion group with 8 elements aned the diliedrnl group
of order 2n I:,n > 2), respectively.

In Section 2, we study some graph properties of the relative non-
commuting graph I'pyey of a non-abelian subgronp i of 8, We prove
that Uiygy 15 & connected graph and moreover, diam(Fpey) = 2 and
gr(Cimgy) = 3. Also, for any group (7, Iy mvither planar nor regular

I section 3, we give a positive angwer to the following question:

Question 1.1. Let G5 and (3 be two finite non-abelian groups and
H, and Hy are non-abelian subgroup of €y and (7y, respectively. Is
rL.’I;,GH - FI}H‘J.G'J] umplies that rHI. = I””:"}

2, SOME PROPERTIES OF RELATIVE NON-COMMUTING GRAFHS
Proposition 2.1. diam(Tma) = 2 and gr{lgie) =3
Proposition 2.2, The graph gy 18 nol regular,

Proposition 2.3. The graph T 18 not planor, -..-I..
Proposition 2.4. In the graph Uneys
(i) Viewm 18 mﬁy mazimal independent set,
o(Tima) = mw; =G\ (HUC
(id) (T mﬁ =w(ly) + 1.
hold: 3
(1) [G: H] =2 and E{H < s
(i) G =H Z{G'} {2

i) If Vg = {has
) sj;mﬂ.;égc n




RELATIVE NON-COMMUTING GRARH Bl

Remark 2.6, Note that the converse of Theorem 2.5 18 true enly i
Vel is odd. Indeed, lot IVig] = 2k + 1 and Ly g, cofbesn ) 15 on
Hamiltonian cvele in the graph My Then by “Iheorem 2.8, Vg =
fhazihss, o g ¥y lor sonte £ @ 2(60), Therelore :

{fﬂ.ilg:,h;;.. .i'igki.h:u.:n.fﬂ .,|'|Fz.-‘ll’:|-'- ' -'rl'.".fr.-'lr-,:'kil-'}
15 8 Hamiltonian evele in the graph Uiz
3. GROUPS WITH THE SAME BELATIVE NONCOMBMUTING GHRAPHS

In this section we consider the non-abelinn proups with jsomorphic
relative non-commuting graphs,

T!lEE‘l'ﬁE‘.ﬂ'l 3l .Irf I"m,,-,-, o= F‘H-l_f,'q, fhien I"”, = |1”.J,.

In the following theorem we show that i /1 is o subgronp of {inite
group G, then there is no finite group J¢ such that P 2 P,

Theorem 3.2. There is no finile group I sueh that Ugrey 2 U,

In Theorem 3.1, il we put &' = &, and H' = A,, then we can prove
that the following theorem:

Theorem 3.3, Let [Ny, 5. = Uiy, where G i a nonabelian group
and H is a proper non-abelian sulgroup of . Then |G| = |8,] and
H ==
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