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1. INTRODUCTION

Algebraic graph theory deals with connections between algebraic structures and graphs [11, 12,
25,27]. Several authors determined various graphs, including zero divisor graphs, coprime graphs,
comaximal graph, etc., derived from algebraic structures such as groups, rings, and semigroups [1,
10,32]. Based on this, we introduced the Md&bius function graph of finite groups [20]. The Mobius
function graph M (G) of a finite group G is a simple graph whose vertex set is same as the elements
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)

where 1 is the Mobius function. In M (G), the vertex associated to identity element of G is always

of G and any two distinct vertices u, v are adjacent in M (G) if and only if p(|u||v]) = p(|u|) (v

adjacent to all other vertices. Hence M (G) is always connected. Subsequently, its various properties
such as spectral, coloring, Wiener index, and more [18-20] were also studied.

Topological indices play a crucial role in theoretical chemistry in analyzing the unique properties
of molecules. Recently, a class of indices, namely distance-based indices, has gained significant
attention in chemical graph theory [2, 6-9, 13,23,28,31]. One such example is the Szeged index,
introduced by Gutman [17] in 1994, which has been further explored in subsequent studies [16, 24].
Another notable index is the Padmakar-Ivan (PI) index, proposed by Khadikar [22] in 2000. More
recently, Dosli¢ et al. [14] introduced the Mostar index in 2018, a measure of bond peripherality
that provides a global indicator of graph peripherality. A lot of works are being conducted in this
area [3-5]

LetI" = (V(T'), E(T")) be a connected graph with vertex set V(I") and edge set E(I"). For any
two vertices u,v € I', d(u.v) denote the distance between v and v. In I, if the vertices v and v are
adjacent (that is, uv is an edge in I"), we first state the following definitions. Let

(1.1) ny(wo|l) = card{z € V(I') | d(u,x) < d(v,x)}
(1.2) ny(uv|l') = card{z € V(') | d(v,z) < d(u,x)}
Where card refers to cardinality of the set. The two quantities described above appeared for the first

time in [30].
Mp(T) = Z |1y (uv|T) — ny (uv|T)|

wveE(T)
Sz@) = Y nu(uvT)n,(uv|T)
wweE(T)
PI(T) = Z (ny(uv|T) + ny (wo|T))
uwveE(T)

Giving importance to contributions of edges in Mostar index gives rise to weighted Mostar index
[21]. Following the introduction of the Szeged and PI indices, which acquired considerable attention
in the mathematical chemistry community, Ilic and Milosavljevi¢ proposed enhanced versions of
these indices [26]. Drawing inspiration from the extension of the Wiener index, they introduced the
weighted Szeged index and weighted PI index [15,29], which are defined as

Mo, (T)= Y (d(u)+d(v))ny(uv|l) —ny(uo|D)|

uveE(T)

Sz,(D) = Y (d(u) +d(v))(nu(uoT)ny(uv|T))
weE(T)

PL(T) = S (d(w) + d(v))(nu(well) +ny(uvlT))
uveE(T)

Where d(u) represents the degree of vertex w in I'. Also, let I'y = (Vi(I'1), E1(T'1)) and Ty =
(Va(Ty), E2(T'2)) be two simple graphs which are vertex- disjoint. The join I'y + I's of ' and I's is
defined as the graph where every vertex of I'; is adjacent to every vertex of I's.

This paper mainly focused on computing several distance - based topological indices — Mostar
index, weighted Mostar index, Szeged index, weighted Szeged index, PI index and weighted PI
index — for the Mobius function graphs of finite groups. By exploring these indices, we aim to find
the relationships between the algebraic and topological aspects of these graphs. Also, we derive some
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characterization theorems connecting these indices.
Note: Throughout this paper, we denote the identity element of a group by e.

2. MAIN RESULTS

This section is devoted to investigating distance-based and weighted Mostar, Szeged and PI indices
of Mobius function graphs associated with finite groups. Specifically, the next three theorems will

provide an in-depth analysis of these indices for the special case of p-groups.

Theorem 2.1. For any group of prime order p, the Mobius function graph have

a) Mo(M(G)) =p* —3p+2
b) Mo,,(M(G)) = p(p* —3p+2)
¢) Sz(M(G)) = (p—1)?

d) Sz,(M(G)) = p(p— 1)

e) PL,(M(G)) =p*(p—1)

Proof. Let G be a group with |G| = p, where p is a prime number. In the Mobius function graph
M (@), the vertex corresponding to the identity element e is adjacent to every other vertex. Moreover,
since the order of |G| is prime, every non- identity element u in G has order p. For any two arbitrary
elements u,v € G — {e}, by using the definition of Mobius function graph p(|ul|v|) # w(|u|)p(|v])
and hence w is not adjacent to v. Therefore, M (G) is isomorphic to the star graph K7 ;1.

For any edge eu in M (G) (from equation 1.1 and 1.2)

(2.1) ne(eu|M(QG)) = card{x € V(M(Q)) | d(e,z) < d(u,x)} = (p—1)
(2.2) ny(eu|M(G)) = card{x € V(M(G)) | d(u,z) < d(e,x)} =1
Here d(e) = p — 1 and d(u) =
By using Equations 2.1 and 2.2 we get
a) Mostar index of M (G) is

Mo(M(G))= Y Ine(eulM(G)) = nu(eulM(G))]
eueE(M(G))
= > le-1-1
eue E(M(G))
=p?—3p+2

b) Corresponding weighted Mostar index is

Mo, (M(G)) = Y (d(e) +d(uw))|ne(eulM(G)) — ny(eu| M(G))|
eu€ E(M(Q))
= > (-n+Dp-1-1
euc E(M(G))
=p(p* - 3p+2)

¢) Szeger index of M (G) is
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=(p—1)°
d) Corresponding weighted Szeger index is
Sz, (M(G) = Y (d(e) +d(u))(ne(eulM(G))ny(eu| M (G)))
eue E(M(G))
=p(p—1)*

e) Plindex of M (G) is

PIM(G) = Y (ne(eulM(Q)) + nu(eulM(G)))

cu€ E(M(G))
=p(p—1)
f) Corresponding weighted PI index is
PL(M(G) = Y (dle) +d(u))(ne(eulM(G)) + nu(eu| M(Q)))
eu€E(M(G))
=p*(p—1)

From the above Theorem 2.1 we can arrive to the following results

Corollary 2.2. For a Mobius function graph of finite group of prime order p,

a) Mo, (M(G)) = p(Mo(M(G)))
b) Sz,(M(G)) = p(5:(M(G)))
¢) PL,(M(G)) = p(PI(M(G)))

Theorem 2.3. Let G be a finite abelian group of order 2%, for some k € Z7. Then
a) Mo(M(G)) =0
b) Mo, (M(G)) =0
¢) Sz(M(G)) = 21(2F 1)
d) Sz,(M(G)) =282 - 1)
e) PI(M(G)) =2F(2F — 1)
f) PL,(M(G)) = 2kF1(2F —1)2

Proof. Let G be a finite abelian group of order n = 2¥. We first establish that the graph M (G) is
complete. Since G is a 2-group, there exists an element u in G such that |u| = 2. Clearly, u is a
self-inverse element in G. Moreover, every element in GG, except for v and the identity e, has order a
power of 2. It follows that every vertex in M (G) satisfies the condition for a Mobius function graph.
Consequently, M (G) is a complete graph. For any edge uv in M (G)
ny(uw|M(G)) = card{z € V(M(G)) | d(u,z) < d(v,x)} = card{u} =1
ny(uwo|M(Q)) = card{x € V(M(Q)) | d(v,z) < d(u,z)} = card{v} =1
Here in this case d(u) = d(v) =n — 1
a) Mostar index of M (G) is

My(M(G)) = Y |nu(w|M(G)) = ny(uv|M(G))]
weE(M(G))
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= >  j1-1=0
weFR(M(Q))
b) Corresponding weighted Mostar index of M (G) is also zero.
c) Szeger index of M (G) is

Sz(M(G) = Y (nu(w|M(G))ny(uv|M(G)))
weE(M(QG))

= <Z> = 2h1(2k — 1)

d) Weighted Szeger index is calculated as

Sz, (M(G)) = Y (d(u) +d(v))(nu(uv|M(G))n,(uw|M(G)))
weE(M(G))

- (Z) (2n — 2)(1) = 2k (2% — 1)?
e) Plindex of M(G) is

PIM(@G) = > (nu(uw|M(G)) + ny(uv| M(G)))
weE(M(G))

- (7;)2 — 2k (2k _ 1)

f) Weighted PI index is calculated as

PI,(M(G)) = Y (d(u)+d(©))(ny(uv|M(G)) + ny(uv|M(G)))
weE(M(G))

= (Z) (2n —2)(2) = 2H1(2F — 1)?

Using Theorem 2.3, we characterize the M&bius function graph of an abelian 2- group.

Corollary 2.4. In Mébius function graph of an abelian group of order 2*
a) PI(M(G)) =2Sz(M(G))
b) PL,(M(G)) = 25z, (M(G))

Theorem 2.5. Let G be a finite group and |G| = p¥, where p is prime and k > 1. Then
a) Mo(M(G)) =mn(m —1)
b) Mo, (M(G)) = m3n + 2m?n? — 2m?n — 2mn? + mn
¢) S.(M(G)) = (3) +m*n
d) Sz, (M(G)) = m?n +2m?n? + n® + mn? —m?n — 2n%> —mn +n
e) PI(M(G)) = n(m?+ (m+n) — 1)
f) PL,(M(G)) = 2n® + 4mn? — 4n? — 3mn + 2n + m3n + 2m?n?

where n denote the number of elements of order p and m = p* — n.

Proof. We can partition the vertex set of M (G) into ¥; = {x € M(G) : |z| = p} and ¥y =
{y € M(G) : |y| # p}. Let ¥; = {uj,ug,...,un}tand ¥y = {v1,v2,...,v,}. On applying the
definition of Mgbius function graph in ¥y, we get the subgraph induced by ¥; in M (G) is totally
disconnected and is isomorphic to F|\I,1|. Similarly we get the subgraph induced by ¥y in M (G) is
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complete, which is isomorphic to K|y, |. Next we take x € W1 and y € Vo, u(|z||y|) = p(|z|)p(lyl).
Thus each element of ¥ is adjacent to every element in Wo. Hence M (G) is a split graph with ¥
as the independent set of cardinality m and W, forms the clique with order n.

Case 1: For any v;,v; € ¥y

N, (V| M(G)) = card{x € V(M(Q)) | d(vs,x) < d(vj,x)}

= card{v;} =1
Ny, (viv;| M (GQ)) = card{z € V(M(G)) | d(vj,x) < d(vi, )}
= card{vj} =1

In this case d(v;) = d(vj) =m+n—1
Case 2: For any u; € ¥1 and v; € ¥o
N, (w0 | M (G)) = card{z € V(M(G)) | d(u;, z) < d(vj,z)}
= card{u;} =1
Ny, (uivj|M(G)) = card{z € V(M(G)) | d(vj,z) < d(u;, z)}
= card{{v;} U{¥1 —{u;}} =m

Here d(u;) = nand d(v;) =m+n—1
By using the above two cases we get

a) Mostar index of M (G) is

Mo(M(G) = Y [nu(uww|M(G)) — ny(uv|M(G))|
weE(M(G))
= D [ (| M(G)) =y, (vivg | M(G)) |+
Ui,vje‘llg
D [nu (wivg | M(G)) = nuy; (uiw | M(G))|
uiG‘lll
’UjG\I/Q
= > -1+ > [1-m
Ui,Uje‘IIQ u; EVq
’U]'E\Ilz

=0+ mn|l —m|
=mn(m — 1)
b) Weighted Mostar index is calculated as
Mo, (M(G) = Y (d(u) + d(v))lnu(uw|M(G)) = ny(uw| M(G))|
weE(M(G))

= > (d(i) + d(vg))lne, (vivj| M(G)) = n, (viv;| M (G)) |+

v;,v;EWa

> (d(us) + d(v;)) |, (wivg| M(G)) = ny, (uiv;| M(G))|
u; €Wy
’UjE‘I/2

=mn(m+2n—1)(m—1)

=m3n + 2m?n? — 2m>n — 2mn® + mn
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c) Szeger index of M (G) is

SAM@) = Y (nu(uw|M(G))ny(uv|M(G)))

weE(M(G))

= D (ny, (00| M(G))na, (vivg| M (G)))+
v;,v;€EVa
D (nu, (v | M (G)) o, (wivg| M(G)))
o

= >, W+ > (m
v;,0;€EVa gjg$;

= (Z) + m?n

d) Weighted Szeger index is calculated as
Sz, (M(G)) = > (d(u) + d(v))(nu(uv|M(G))n,(ur| M(Q)))
weE(M(G))
= > (dv) +d(v)) (o, (00| M(G))ne, (vivg| M (G)))+

Vi,Uj S

> (dwi) + d(v)) (na, (wivj| M(G))n, (uivg| M(G)))
u; €Wy
v;€EVa

= (Z) (2n + 2m — 2) + m>n(m + 2n — 1)
=mPn+2m*n® +nd +mn? —m*n—20n° —mn+n
e) Plindex of M (G) is

PIM(G))= > (nu(uv|M(G)) + ny(uv| M(G)))

weE(M(G))
= D (0| M(G)) + o, (viv | M(G))+
v, U €EWa
> (nuy (v | M(G)) + nay (uiv; | M(G)))
u; €Wy
AP
= Y 1+1D+ > (1+m)
'Ui,’l)jE\IIQ u; EWq
v;EVq
= (Z)Q +mn(m+ 1)

=n(m?+ (m+n)—1)
f) Weighted PI index is calculated as

PI,(M(G)= Y (d(u)+d(©))(n(u|M(G)) + ny(uv|M(G)))
uweE(M(G))

= > (dw) + d(v)) (0, (050, M(G)) + 1w, (0505 | M(G)))+

v;,v;EVa
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> (d(w) + d(©)) (nu, (v | M(G)) + n, (w0 | M(G)))
u; €Wy
v;€EV2

= (Z) (2n+2m —2)2+mn(m+2n —1)(m + 1)
=213 + 4mn? — 4n® — 3mn + 2n + m>n + 2m>n?

O

In the next theorem, we identify the distance - based and weighted indices of Mdobius function
graph of group of order pq

Theorem 2.6. Let G be a group with |G| = pq, where p and q are distinct primes. Then

a) Mo(M(G)) =n? +m? + 12+ 2nt + 2mt + nm|m —n| — (n +m + )

b) Mo, (M(G)) =m? +n® 4+ 13+ 2mn(m +n) + 3nt(n +t) + 3mt(m + )+
6mnt — 4mn — mt — (m +n +t) + (m*n +mn? + 2mn)|m — n|

c) Sz(M(G)) = n* 4+ m? + 12 + 2(n + m)t + n*m?

d) Sz,(M(G)) =m® +n3 + 3 4 2mn(m + n) + 3nt(n +t) + 3mt(m + t)+
m2n?(m +n) + 2m?n? + n? + m? + 2 + 2nt + 2mt + 6mnt

e) PI(M(G)) =m*+n?+t*+ (mn+2t)(m+n)+m-+n+t

f) PL,(M(G)) = m3 +n® + 3 + 4mn? + 4m?n + 3n2t + 3nt? + 3m?t + 3mt>+
m3n +mn® + 2m*n? 4 2m? + 2n? + 2t 4 4nt + 4mt + 4mn+
omnt+m+n+1t

where n, m,t denote the number of elements of order p, q, pq.

Proof. Let us consider a group G with |G| = pq, then we can partition the vertex set of Mobius
function graph as Uy = {e}, ¥y = {u : |u| = p}, ¥3 = {v: |v| = ¢}, ¥4 = {w : |w| = pq}.
By the definition of Mobius function graph of finite group W9, '3, U are independent sets which
are represented by K,,, K,,, K; respectively where n, m,t denote the number of elements of order

b, q,Dpq.
For any v € Uy and v € V3, u(|ullv]) = p(lul)p(|v]). Hence sets Wy and W3 forms a complete

bipartate graph in M (G) and it is represented by K,, + K,,. Hence, the graph so obtained is isomor-
phic to (K,, + K,,) + K1 + K}, where + denote the join of these graphs. Now we can find all the
indices of M (G)
Case 1: Fore € ¥y, u € ¥y
ne(eu|M(G)) = card{x € V(M(G)) | d(e,z) < d(u,x)}
=card{U1UVy —{u}UWy} =n+t
ny(eu|M(QG)) = card{x € V(M(Q)) | d(u,z) < d(e,x)}
= card{u} =1
In this case d(e) = m +n + ¢t and d(u) = m + 1.
Case 2: Fore € Uy,v € U3
ne(ev|M(G)) = card{z € V(M(G)) | d(e,z) < d(v,z)}
=card{¥ ; UVs —{v}UWy} =m+t
ny(ev|M(G)) = card{x € V(M(G)) | d(v,x) < d(e,z)}
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= card{v} =1
Here d(e) = m +n +tand d(v) =n + 1.
Case 3: Fore € U, w € Uy
ne(ew|M(G)) = card{z € V(M(Q)) | d(e,x) < d(w,x)}
=card{U UV UP3UVy —{w}}=n+m+t
ny(ew|M(G)) = card{x € V(M(Q)) | d(w,x) < d(e,z)}
= card{w} =1
In this case d(e) = m +n + ¢ and d(w) = 1.
Case 4: Foru € ¥y, v € Uy
ny(uv| M (G)) = card{z € V(M(G)) | d(u,z) < d(v,z)}
= card{{u} UV¥s —{v}} =m
ny(uwv|M(Q)) = card{x € V(M(Q)) | d(v,z) < d(u,z)}
=card{{v} Uy —{u}} =n
Here d(u) = m+ 1and d(v) =n+ 1.
By using above four cases;
a) Mostar index of M (G) is
Mo(M(G)) = > [nu(uw|M(G)) = ny(uo| M(G))|
weE(M(G))
= 37 [ne(eulM(G)) — mu(eul M(G)) 1+

ecWy
ueWq

Y Ine(e|M(G)) = ny(ev|M(G)) |+

ecWy
veEVs3

Y Ine(ew|M(G)) = ny(ew|M(G))|+

eeV
weWy

D Inu(wo| M(G)) = ny(wo|M(G)))|
ueWo
veVs

=n-|(n+t)=1+m-|[(m+1t)—1]+
t-|(n+m+t)—1+mn-|m—n|

=n?+m?+ 12+ 2nt 4 2mt + nm|m —n| — (n+m + 1)

b) Corresponding weighted Mostar index can be calculated as

Mo, (M(G)) = Y (d(w) +d(v))[nu(uv|M(G)) = ny(uv|M(G))]
weE(M(G))
= Y (d(u) + d(v))[nc(eu|M(G)) = ny(eu|M(G))|+
ecWy
ueWq
> (d(u) + d(v))ne(ev|M(G)) = ny(ev| M(G)) |+
ecWy

veEV3
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> (d(w) + d(v))Ine(ew|M(G)) = ny(ew|M(G))|+
ecWy
weWy

> (d(w) + d(v))[n(wo| M(G)) = ny(uv| M(G)))|
ueWo
veEYS3

=n[2m+n+t+1)|(n+t)—1]] +m[(m+2n+1t+ 1)
(m4t) =1 +t[(m+n+t+1)|(n+m+t)— 1]+
mnl(m + n +2)|m - n]

=m?® + 03 + 13+ 2mn(m +n) + 3nt(n +t) + 3mt(m + t)+
6mnt —4mn —mt — (m+n+1t)+
(m*n +mn® + 2mn)|m — n|

¢) Szeger index of M (G) is

Sz(M(G) = Y (nu(uv|M(G))n,(uwv|M(G)))
weE(M(G))
= > (ne(eu|M(G))nu(eul M(G)))+

eeW
ueWq

> (ne(eo| M(G))ny (ev| M(G)))+
ecWy

> (ne(ew| M(G))ny(ew| M(G)))+
ecW
weWy

g (ny(uv| M(G))ny (uv| M(Q)))
ueWy
vevs

=n(n+t)+m(m+t) +t(n+m+t)+n’m?
=n®+m? +t* +2(n +m)t +n’*m?

d) Weighted Szeger index is calculated as

Sz, (M(G)) = Y (d(u) +d(v))(ny(uv|M(G))n,(uv|M(G)))
uweE(M(G))
= > (d(u) + d(v)) (ne(eul M (G))nu(eu| M(G)))+

ecW
ueWsy

> (d(u) + d(v)) (ne(ev|M(G))nu(ev| M(G)))+
ecVq
veEY3

> (d(u) + d(v)) (ne(ew|M(G))n, (ew| M(G)))+
ecW,
weWy

> (dw) + () (na(wo|M(G))ny (wo] M (G)))
ueWo
veEY3

=m?® 4+ 03 + 13+ 2mn(m +n) + 3nt(n +t)+

3mt(m +t) + 20ptm*n®(m + n) + 2m*n? + n? + m? + 2+
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2nt + 2mt + 6mnt
e) Plindex of M(G) is

PIM@) = Y (nu(w|M(G)) +ny(uo| M(G)))
weE(M(G))

= > (ne(eulM(G)) + ny(eu| M(G)))+

ecWy
ueWs

> (ne(ev] M(G)) + ny(ev| M (G)))+
ecVq
ISVE

Y (ne(ew|M(G)) + ny(ew| M(Q)))+

ecW,
weWy

g (ny(uwv| M (G)) + ny(uv|M(G)))
ueWy
veEWY3

=m? 4?4+t (mn+2)(m+n)+m+n+t
f) Weighted PI index of M (G) is
PIM(G) = > (d(u)+ d(v))(nu(uo] M(G)) + ny(uw|M(G)))
weE(M(G))
=m> +n® + 3+ dmn? + 4m®n + 3n%t + 3nt? + 3m3t+
3mt? +m3n +mn> + 2m>n? + 2m? + 2n’+
2t + Ant + 4mt + dmn + 6mnt +m +n +t

Theorem 2.7. Let Dy, be the dihedral group with p > 2 a prime number, then

a) Mo(M(Dayp)) = 3p? — 5p + 2

b) Mo, (M(Dsy,)) = 8p* — 14p? + 6p

¢) Sz(M(Dy,)) = p* —2p* +3p* —2p+1

d) Sz,(M(Dap)) = 2p° — 4p* + 5p* — 2p> + 3p
e) PI(M(Dy,)) = 2p* —p® +p

f) PL,(M(Dsy,)) = 4p* + 6p® — 2p?

Proof. Consider the dihedral group G = Do, = {e,a,a?,...,a?"1 b, ab,a®b,...,aP~1b}, for a

prime p > 2. Then |e| = 1, |a] = |a®| = ... = [a?7| = p, |b| = |ab] = |a®b| = ... = |aP~1b] = 2.
We can partition the vertex set of M (G) into three sets say
Uy = {e}

Uy ={a":1<i<p-—1}
U3 ={ab:0<j<p—1}
with |U| = 1, |¥s| = p—1,|¥3| = p. In case of M (G), the vertex associated with identity element

e is adjacent to all other (2p — 1) vertices. That is ¥ is adjacent to every elements of ¥y and U3

For any two vertices u, v € Yo, u(|ul|v]) # p(Jul)u(|v]). Hence no two elements of Wy are adjacent.
Similarly we can prove in case of W3, no two elements are adjacent.
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Next we consider the case when u € Uy and w € W3 then

pllul)p(fwl) = pP)p2) = (=1)(=1) =1
plullw]) = p(p2) = (-1)* =1

Therefore, pu(|ullw]) = p(|ju|)p(Jw|). Here every vertex of W is adjacent to every vertex of Us.
Hence we can conclude that M (Ds),), p > 2 prime number, is a complete tripartite graph.
Case 1: Fore € U, u € Uy

ne(eu|M(Q)) = card{z € V(M (G)) | d(e,x) < d(u,z)}
=card{V;UVy; —{u}} =p—1
ny(eu|M(Q)) = card{x € V(M(Q)) | d(u,z) < d(e,x)}
= card{u} =1
In this case d(e) =2p — land d(u) =p + 1
Case 2: Fore € ¥,v € U3
ne(ev|M(G)) = card{x € V(M(G)) | d(e,z) < d(v,x)}
= card{¥; UV¥s —{v}}=p
ny(ev|M(G)) = card{x € V(M(G)) | d(v,x) < d(e,z)}
= card{v} =1
Here d(e) = 2p — 1 and d(v) =
Case 3: Foru € ¥y, v € Uy
ny(uw|M(G)) = card{z € V(M(Q)) | d(u,z) < d(v,z)}
=card{{u} U¥3 —{v}} =p
Ny (w|M(G)) = card{x € V(M(G)) | d(v,z) < d(u,x)}
=card{{v}UV¥s —{u}} =p—1

In this case d(u) = p+ 1 and d(v) =
By using all the above cases we get

a) Mostar index of M (G) is

Mo(M(G) = > |nu(uv|M(G)) = ny(uw|M(G))|
weB(M(G))
= Ine(eulM(G)) — nu(eu|M(G))|+
vl
> [ne(ev|M(G)) — ny(ev|M(G))|+
e
> Inu(wo|M(G)) = ny(uv| M(G))|
v’
=Y lp=-D—=1+> p=1+ > Ip-
e vev v

=(p-DP-2)+plp—-1)+plp-1)
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Q.2
=3p° —5p+2

b) Corresponding weighted Mostar index of M (G) is

Mo, (M(G) = > (d(u) + d(v))nu(uw|M(GQ)) = ny(uv|M(G))|
uweE(M(G))
= > (d(e) + d(u))|ne(eul M(G)) = nu(eulM(Q))|+
ecW¥q
ueWy
> (d(e) + d(v)|ne(ev|M(G)) = ny(ev| M(G)) |+
ecV
ISVE
> (d(w) +d(0))nu (o] M(G)) = ny(uv|M(G))]
vevs
= 3pllp—1) =1+ > GBp-1lp— 1|+
wev) vevs
> @p+Dlp—(p-1)
ueWy
veEVS3

=3p(p—1Dp-2)+pBp—1)(p—1)+plp—-1)2p+1)
= 8p3 — 14]92 + 6p

¢) Szeger index of M (G) is

SzM(G) = Y (nu(w|M(G))ny(uv|M(G)))
weEM(G))
= ) (ne(eu| M(G))nu(eu| M(G)))+
et
> (ne(ev|M(G))ny(ev| M(G)))+
e
> (nu(uwo|M(G))ny (uo] M(G)))
vev:
=Y -+ > p+ > (p—1p
e SeVs  wews

=(p-12+p*+p*(p— 1)
:p4—2p3+3p2—2p+1

d) Corresponding weighted Szeger index of M (G) is
Sz, (M(@) = > (d(u) + d(v))(nu(uw|M(G))n, (w| M(G)))
weFE(M(G))

= > (d(e) + d(u))(ne(eu M(G))nu(eul M(G)))+

ec¥q
ueWq

> (d(e) + d(v)) (ne(ev| M(G))no(ev| M(G)))+

ecWy
veV3

13
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> (d(w) + d(v)) (nu(uo| M(G))n (uv] M(G)))

ueWo
ISV
= 3plp—-1+ > GBp-Lp+ > @p+1)(p-1)p
ecVy ecW ueWo
uceWqy veY3 veWs

=3p(p—1)>+ @Bp—1)p*+ 2p+ p*(p— 1)
=2p° —4p* +5p — 2 + 3p
e) Plindex of M(G) is

PIM(@G) = Y (nu(uw|M(G)) + ny(uv| M(G)))
uweE(M(G))
= Y (ne(eu|M(G)) + nu(eulM(G)))+

ecWy
ueWqy

> (ne(ev]| M(G)) + ny(ev| M(G))+

ecW
ISVES

Y (nu(uo]M(Q)) +no(uv|M(G)))

ueWy
veEV3

=pp—1)+plp+1)+plp—1)2p—1)
=2p> —p* +p
f) Corresponding weighted PI index of M (G) is

PI,(M(G) = Y (d(u)+ d(v))(nu(uw|M(G)) + ny(uv|M(G)))
weFE(M(G))
= Y (de) + d(u) (ne(eu| M(G)) + nu(eu| M(G)))+

ecWy
ueWoy

> (d(e) + d(v)) (ne(ev|M(G)) + ny(ev] M (Q)))+

eeW
veEV3

> (d(w) +d(v)) (nu(uo| M(G)) +no(uv|M(G)))

ueWsy
veVs

=3p*(p—1)+ (Bp— )p(p+1) +p(p — 1)(4p* — 1)
= 4p* + 6p® — 2p?

3. CONCLUSIONS

In this paper, we compute the Mostar index, weighted Mostar index, Szeged index, weighted
Szeged index, PI index, and weighted PI index of the Mobius function graph of finite groups. These
calculations facilitate the identification of similarities between the Mobius function graph and other
graphs derived from algebraic structures. There is a scope to study the Mobius function graph with
other graphs using their respective indices.
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