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MN�áD / = �Å.  Hence a  is a limit  point of MN and 
topological group and let B be the base at iden- 
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Proof.  Let x     p   cl(aC).  Let b = a�«1x  and D 
be an open neighbourhood of b. Then by Defi- 
nition 3.1, �Ã��E, F �Ç���*PO(A) of a�«1 and x in A 3 
EF �7 D.  Since x  �Ç pGcl(aC) we have F�áaC / = �Å. 
Let c �Ç��F �á��aC, then a�«1c �Ç��C �á��EF �;�� C �á��D 
which implies C �á D / = �Å.  Thus b  is a limit  point 
of C. Since C is closed we have b �Ç C.  Now 
x = ab and so x  �Ç��aC.  By the above argu- 
ment, pGcl(aC) �;�� aC and since aC �;�� pGcl(aC) 
is trivial we have aC = pGcl(aC). Hence aC is 

is pre-  -continuous. Let g A and D2 
O(A) of g . The element g can be written 
as g = a�«1ag . Since each left translation 
is pre-  -continuous,  E2, F2  PO(A) of 
a�«1 and ag E2F2 D2. Hence each left 
translation is p- -homeomorphism. The 
proof of right translations is similar. 

(ii)  Let S1 be an open neighbourhood of a�«1. 
Since A is p-Grill  topological group, for 

pre-G-closed. Proof of Ca is similar. each S1 �Ç O(A) of a�«1 �Ã T1 �Ç GPO(A) 
of  a  3 T�«

1 
1   �;  S1.   Thus,  inversion  map- 

Theorem 3.7.  Let  M  and  N  be  any  sub- 
sets of a p-Grill  topological group A. Then 
pGcl(M)pGcl(N) �;  cl(MN). 

ping is pre- -continuous. Let S2  be an 
open neighbourhood of a. Since inver- 
sion is pre-G-continuous �Ã T2 �Ç GPO(A) 

Proof. Let and be any of  a�«1  3 T�«
2 

1    �;   S2. Hence  inversion  is 
a �Ç pGcl(M).pGcl(N) D p-G-homeomorphism. 

open neighbourhood of a  in A where a  = mn 
for some  m  �Ç�� ��pGcl(M)  and  n  �Ç�� ��pGcl(N). 
By definition of p-Grill  topological group, �Ã 
E, F �Ç GPO(A) containing m and n, respec- 
tively 3 EF �;  D.  Since m  �Ç pGcl(M)  and 
n �Ç��pGcl(N) �Ã��c �Ç��M �á��E and d �Ç��N �á��F. Now 
cd �Ç (MN) �á (EF) �;  MN �á D which implies that 

 
 

 
 

Lemma 3.10. Let (A, , ) be an s- rill topo- 
logical group. Then each left (right) translations 
and inversion are s-G-homeomorphisms. 

Theorem 3.11.  Let  (A, T, G)  be  an  p-Grill  

so a �Ç cl(MN). tity element 
e 

e of A. Then 
Definition    3.8.  A   mapping   f      :     S    �¿�g 
T is p-G-homeomorphism  (respectively, s- G-
homeomorphism ) if f is bijective, pre- 

 
(i) for every 

T2 �7 S. 
S �Ç Be, �Ã T �Ç GPO(A)e   3 

-continuous (respectively, semi- -continuous) 
and f (D) is pre- -open (respectively, semi- - 
open) for every open set D in S. 

Theorem 3.9. Let (A, , ) be a p- rill topo- 
logical group. Then each left (right) translations 
and inversion are p-G-homeomorphisms. 

Proof. 

(i) Let a, b   A be arbitrary and D1  be an 
open set containing ab.  By  Definition 
3.1, for each D1 �Ç��O(A) of ab �Ã��E1, F1 �Ç 
GPO(A) of a and b 3 E1F1 �;�� D1 which 
implies aF1 �;  D1 and so left translation 

(ii)  for every S �Ç Be, �Ã T �Ç GPO(A)e 3 
T�«1 �7 S. 

(iii)  for every S �Ç Be, g �Ç S, �Ã T �Ç GPO(A)e 3 
g.T �7 S (T.g �7 S). 

Proof. 

(i) Let S  Be . Then S is an open neigh- 
bourhood of e. We know that e = e.e and 
by definition of p- rill  topological group, 

O, P PO(A) of e OP is contained 
S. Let K be the smallest among O and 

P and so �Ã K �Ç GPO(A)e 3 K2 �7 S. 
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We  recall  that,  a    rill  topological 
K is pre- -connected if K cannot be writ- 

ten as union of two disjoint non-empty pre- - 
open sets in K. 

Theorem 3.15. Let A be a submaximal p- rill  
topological group and M be a subgroup of A. If 
M, A/M are pre- -connected, then A is pre- - 
connected. 

Proof. Suppose A is not pre-  -connected.  Let 
us assume that A = E F where E and F are 
disjoint non-empty pre- -open sets. Since M is 
pre- -connected, each coset of M is either a sub- 
set of E or a subset of F. Thus, the relation 

A/M = {aM : aM �7 E} �â {aM : aM �7 F} 
= {aM : a �Ç E} �â {aM : a �Ç F} 

It expresses A/M as union of disjoint non-empty 
pre- -open sets which is a contradiction to pre- 

-connectedness of A/M. Thus, A is pre- - 
connected. 

Theorem 3.16. Let A be a pre- -connected 
submaximal p-  rill topological group and e be 
its identity element. If  S is any pre- -open 
neighbourhood of e, then A is generated by S. 

Proof. Let S be a pre-G-open neighbourhood of 

a Sn+1 T. Hence T is pre- -closed. Since A 
is pre-  -connected and T is pre-  -open and pre- 

-closed we have T = A. Thus, A is generated 
by S. 

Theorem 3.17. If A is a pre- -connected, sub- 
maximal p- rill topological group and H, a dis- 
crete invariant subgroup of A, then H Z(A), 
where Z(A) denotes the center of A. 

Proof. Suppose H = e , then the result is triv- 
ial. Suppose H is non-trivial.  Let h  = e  H. 
Since H is discrete,  we can find D      O (A)  of 
h  in A   D    H =   h  .  Now,  by definition of 
p- rill topological group, a pre- -open neigh- 
bourhood E of e and a pre- -open neighbour- 
hood  E.h   of  h   in  A     (E.h).E�«1        D.    Let 
b E be arbitrary. Since H is an invariant 
subgroup of A, we have b.H = H.b which im- 
plies that b.h �Ç��H.b and so b.h.b�«1 �Ç��H. It is 
also clear that b.h.b�«1 �Ç��EhE�«1 �7��D.  There- 
fore,  b.h.b�«1  �Ç D �á H =  {h} which implies 
b.h.b�«1 = h. Thus, b.h = h.b for each b �Ç��E. 
Since the group A is pre-G-connected, En with 
n     N covers the group A.  Thus, a     A can 
be written in  the  form  a  =  b1.b2...bn  where 
b1, b2, ..., bn   E and n    N. Since h commutes 
with every element of E, we have 

a.h = b1.b2....bn.h = b1.b2....h.bn = ·  ·  ·  
e. For each n �Ç N, we denote Sn by the set of el- = b .h.b ....b  = h.b .b .... b 
ements of the form s .s ..... s where each s �Ç S. 

1 2 n 
 

 

1     2 n 

Let  T =     �»n=1Sn .   Since  A is  pre-   -connected, 
suppose if we prove T is pre- -open and pre- - 
closed, we have A = T and so A is generated 
by S. Since each Sn is pre- -open and arbitrary 
union of pre-  -open sets is pre-  -open, T is pre- 

-open. Let us prove that T is pre-  -closed. Let 
a p cl(T). Since aS�«1 is a pre- -open neigh- 
bourhood of a, it must intersect T. Thus, let 
b �Ç T �á aS�«1. Since b �Ç aS�«1 then b = a.s�«1 
for some s �Ç S. Since b �Ç T then b �Ç Sn for 
some n �Ç��N which implies b = s1s2...sn with 
each si �Ç S. Now, we have a = s1s2...sn.s and so 

Hence h H is in the center of A. Since h is an 
arbitrary, we proved that the center of A con- 
tains H. 

 
4 Modelling  via  neutro - 

sophic  sets 

The aggrandizement of �Q�D�W�L�R�Q�¶�V eco- 
nomics predominantly reckon based on its in- 
dustrial circumstances. The fortress of indus- 

= h.a n i 
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�§  

G 

By similar calculations, we can formulate the 
optimum mode of transport as follows. 

 

 R T S A 
C1 0.3 0.316 0.25 0.366 
C2 0.316 0.3 0.333 0.233 
C3 0.316 0.283 0.266 0.25 
C4 0.35 0.383 0.333 0.366 
C5 0.4 0.266 0.366 0.316 
C6 0.25 0.333 0.3 0.383 

 
Table  3: Optimal  Mode  of  transport  

From the above table, the optimal mode of 
transportation is by roadways for C6, by train 
for C5, by shipping for C1, C4 and by airway for 
C2, C3. We conclude the paper, with a notable 
conclusion to the reader. 

 
5 Conclusion 

In the theory of topological group, the follow- 
ing implication holds: Topological group s- 
topological group (p-topological group). But in 
the context of rill topological group, by Exam- 
ple 3.3, this implication fails. 
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