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Abstract
In this paper, we introduce and compute Open Neighbourhood Sombor degree based topological indices such as Open Neighbourhood Sombor Index , Open Neighbourhood Banhatti Sombor Index , Open Neighbourhood Elliptic Sombor Index, Open Neighbourhood Reduced Sombor Index , Open Neighbourhood of Euler Sombor Index, Reciprocal Open Neighbourhood Sombor Index, Reciprocal Open Neighbourhood Banhatti Sombor Index, Reciprocal Open Neighbourhood Elliptic Sombor Index, Reciprocal Open Neighbourhood Reduced Sombor Index, Reciprocal Open Neighbourhood of Euler Sombor Index for some standard graphs such as Path, Cycle and Complete graphs.
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1. Introduction
Let  be a simple, finite and connected graph with  vertices and  edges. The degree of a vertex in a graph  is denoted as . The first degree-based structure descriptors were conceived in the 1970s [3]. In 2019, S.Mondal et al.,[9,10] introduced the neighbourhood degree based topological indices. In 2021, V.Ravi et al.,[12] introduced some open neighbourhood degree based topological indices. In 1975, Milan Randić introduced the Randić index [8]. In 1972, Gutman and Trinajsti´c introduced the first and second Zagreb indices [1,2]. In 2021, I.Gutman[5] introduced the Sombor index. In 2021, V.R.Kulli [7] introduced the Banhatti-Sombor index. In 2024, I.Gutman et al.,[4] discussed the Elliptic Sombor index. In 2021, I.Gutman introduced the Reduced Sombor index. In 2024, I.Gutman[5] discussed the Euler Sombor index.
Motivated by the above studies, in this paper we introduce and compute Open Neighbourhood Sombor degree based topological indices such as Open Neighbourhood Sombor Index , Open Neighbourhood Banhatti Sombor Index , Open Neighbourhood Elliptic Sombor Index, Open Neighbourhood Reduced Sombor Index , Open Neighbourhood of Euler Sombor Index, Reciprocal Open Neighbourhood Sombor Index, Reciprocal Open Neighbourhood Banhatti Sombor Index, Reciprocal Open Neighbourhood Elliptic Sombor Index, Reciprocal Open Neighbourhood Reduced Sombor Index, Reciprocal Open Neighbourhood of Euler Sombor Index for some standard graphs.
Now, we discuss the Open Neighbourhood Sombor degree based topological indices of aforesaid, where the open neighbourhood index is given by ,  represents the neighbourhood of vertex  in the graph  and  denotes the degree of the vertex 
· The Open Neighbourhood Sombor Index is defined as

· The Open Neighbourhood Banhatti Sombor Index is defined as

· The Open Neighbourhood Elliptic Sombor Index is defined as

· The Open Neighbourhood Reduced Sombor Index is defined as 

· The Open Neighbourhood of Euler Sombor Index is defined as 

Also, we proposed reciprocal of Open Neighbourhoods Degree Sum Based Sombor Indices are given below
· The Reciprocal Open Neighbourhood Sombor Index is defined as

· The Reciprocal Open Neighbourhood Banhatti Sombor Index is defined as

· The Reciprocal Open Neighbourhood Elliptic Sombor Index is defined as

· The Reciprocal Open Neighbourhood Reduced Sombor Index is defined as

· The Reciprocal Open Neighbourhood of Euler Sombor Index is defined as 


2. Main Results
In this section we compute the Open Neighbourhood Sombor degree based topological indices of some basic graphs such as Path, Cycle and Complete graphs.
2.1 Open Neighbourhood Sombor Degree Based Topological Indices of Path graph
Let  be the Path graph on  vertices. The Open Neighbourhood Sombor index edge partitions for  are  Count 
Theorem:2.1.1
Let   be a path graph with  vertices. Then
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2.2 Open Neighbourhood Sombor Degree Based Topological Indices of Cycle graph
Let  be the Cycle graph on  vertices. The Open Neighbourhood Sombor index edge partitions for  are  Count
Theorem:2.2.1
Let   be a Cycle graph with  vertices. Then
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2.3 Open Neighbourhood Sombor Degree Based Topological Indices of Complete graph
Let  be the Cycle graph on  vertices. The Open Neighbourhood Sombor index edge partitions for  are  Count .

Theorem:2.3.1
Let   be a Complete graph with  vertices. Then
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3. Conclusion
In this paper, we have introduce and compute Open Neighbourhood Sombor degree based topological indices such as Open Neighbourhood Sombor Index , Open Neighbourhood Banhatti Sombor Index , Open Neighbourhood Elliptic Sombor Index, Open Neighbourhood Reduced Sombor Index , Open Neighbourhood of Euler Sombor Index, Reciprocal Open Neighbourhood Sombor Index, Reciprocal Open Neighbourhood Banhatti Sombor Index, Reciprocal Open Neighbourhood Elliptic Sombor Index, Reciprocal Open Neighbourhood Reduced Sombor Index, Reciprocal Open Neighbourhood of Euler Sombor Index for some standard graphs such as Path, Cycle and Complete graphs.
4. References:
1. Gutman.I and N. Trinajstić, Chem. Phys. Lett., 1972, 17, 535–538. 
2. Gutman.I , B. Ruščić, N. Trinajstić and C. F. Wilcox, J. Chem. Phys., 1975, 62, 3399–3405. 
3. Gutman.I , On degree and Distance based topological indices, Rev. Roum. Chim., 2021, 66(2), 119-123.
4. Gutman.I, B. Furtula, M. Sinan Oz, Geometric approach to vertex-degree-based topological indices–Elliptic Sombor index, theory and application, Quantum Chem. 124 (2) e27346 (2024).
5. Gutman.I, Geometric approach to degree-based topological indices: Sombor indices, MATCH Commun. Math. Comput. Chem. 86 (2021) 11–16.
6. Gutman.I, Relating  Sombor  and  Euler  indices,  Vojnotehnickiglasnik,  72(1) (2024).  DOI:10.5937/ vojtehg72-48818.
7. Kulli.V.R, On Banahtti-Sombor indices, SSRG International journal of Applied Chemistry, Vol 8, Issue 1, 21-25, Jan-April 2021.
8. M. Randić, J. Am. Chem. Soc., 1975, 97, 6609–6615.
9. Mondal S., De N., Pal A. On some new neighbourhood degree-based indices. arXiv Prepr. arXiv:1906.11215, 2019.
10. Mondal.S, Arindam dey, Nilanjan De and Anitha Pal, QSPR analysis of some novel-neighbourhood degree based topological descriptors, Complex and intelligent systems (2021) 7:977-996.
11. Ravi V, Siddiqui, M. K., Chidambaram. N & Desikan. K, On topological descriptors and curvilinear regression analysis of antiviral drugs used in COVID-19 treatment. Polycycl. Aromat. Compd. 42, 6932–6945 (2021).
12. Ravi, V.; Desikan, K. Neighbourhood Degree-Based Topological Indices of Graphene Structure. Biointerface Research in Applied Chemistry 2021, 11, 13681 - 13694, https://doi.org/10.33263/BRIAC115.1368113694.
