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Main:=function(n)
local i,j,k,r,t,a,c,w,A,B,G,T,D;
G:=CyclicGroup(IsPermGroup,n);
a:=MinimalGeneratingSet (CyclicGroup(IsPermGroup,n)) [1];
T:=Elements(List (G,x->x"2)); B:=Set([1);
for i in [1..n-1] do
for j in [i+1..n-1] do
for k in [j+1..n-1] do
w:=0; A:=[1; D:=[1;
for r in [0..n-1] do
c:=E(n) "~ (i*r)+E(n) "~ (j*r)+E(n) "~ (k*r) ;
t:=ImaginaryPart(c) “2+RealPart(c) ~2;
if IsInt(t) and IsInt(Sqrt(t)) then  w:=w+i;
fi;
od;
if w=n and Intersection([a"i,a"j,a"k],T)=[]
and Group(a~i,a”j,a"k)=G
and Size(Group(a~(i-j),a”~(i-k),a”(j-k)))>=Size(G)/2

then
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Add(D,i); Add(D,j); Add(D,k); Add(A,D);
for r in [0..n-1] do
c:=E(n) " (i*r)+E(n) ~(G*r)+E(n) " (k*r) ;
t:=ImaginaryPart (c) “2+RealPart(c)~2;
if IsInt(t) then t:=Sqrt(t);
fi;
Add(A,t);
od;
Add(B,A);
fi;
od;
od;
od;
return B;

end;
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Table-I:
gi 1 (12)(34) (123) (132)
[Ca(gi)] | 12 4 3 3
Y1 1 1 1 1
X2 1 1 w w?
X3 1 1 w? w
X4 3 -1 0 0
Table-I1:
gi 1 (12) (123) (12)(34) (1234)
ICa(gi)| | 24 4 3 8 4
X1 1 1 1 1 1
X2 1 -1 1 1 -1
X3 2 0 -1 2 0
X4 31 0 —1 -1
X5 3 —1 0 -1 1
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Abstract:
This M.Sc. thesis is based on the following papers

+ Weijun Liu, Wei Jin, Dragan Marusic, Stefko Miklavic., 4 classification of nonabelian simple 3— BC'I —groups,
European Journal of Combinatorics 31 (2010) 1257-1264

* Xing Gao, Yanfeng Luo., On the extendability of Bi-Cayley graphs of finite abelian groups, Discrete Math-
ematics 309 (2009) 5943-5949

Let R, S, T be subsets of a group G such that R = R™1, S = S~1and 1 ¢ RU S. Define the undirected graph
BCay(G; R, S, T) to have vertex set G x {0, 1}, and with vertices (h, 7), (g, 7) adjacent if and only if one of the
following three possibilities occurs:
(i=j=0andgh ™' €R;, i=j=1landgh™'eS; 3)i=0,j=1andgh ' eT.

The graph BCay(G; R, S, T) is called a bi-Cayley graph. Equivalently, a bi-Cayley graph may be defined as a
graph I' = (V, E) which admits an automorphism group acting semiregular on the vertex set V' with two orbits
(of equal size). Let G be a finite group GG and a subset S C G (possibly, S contains the identity element), the
bi-Cayley graph BCay (G, S) of G with respect to S is the graph with vertex set G x {0, 1} and with edge set
{(z,s2) | x € G,s € S}. Then BCay(G, S) is a well-defined bipartite graph with bipartition subsets, say
U =G x {0}, W = G x {1}. There are two important isomorphisms for bi-Cayley graphs. Let G be a finite
group, S be a subset of G. Suppose X = BCay(G, S), g, h are two elements of G, « is a group automorphism.
Then we have:

(1) BCay(G, S) = BCay(G, S)
(2) BCay(G, S) = BCay(G, gSh).

The above two isomorphisms and their compounds are called Cayley isomorphisms of bi-Cayley graphs. Furthermore,
if there exist Cayley isomorphisms between two bi-Cayley graphs BCay (G, S) and BCay (G, T') then there exist
g € G, a € Aut(G) such that T = ¢gS®. A bi-Cayley graph BCay(G, S) is called a BC'I—graph if, for any
bi-Cayley graph BCay(G, T"), whenever BCay (G, S) = BCay(G,T) we have T' = ¢S, for some g € G,
a € Aut(G). A group G is called an m — BC'I—group, if all bi-Cayley graphs of G of valency at most m are
BC I —graphs. In one paper, we prove that a finite nonabelian simple group is a 3 — BC'T—group if and only if it
is A5.

A set M of edges of a graph I is called a matching of I' if no two members of M share a common vertex. A
matching M is perfect if every vertex of I is covered by an edge of M. A graph " admitting a perfect matching is
called n-extendable if |V (I')| > 2n + 2 and every matching of size 7 in I" can be extended to a perfect matching
of I' . In seconed paper, the extendability of Bi-Cayley graphs of finite abelian groups is explored. In particular,
2—extendable and 3— extendable Bi-Cayley graphs of finite abelian groups are characterized.
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