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Abstract 
Recentlyi I.i Gutmani [4]i puti forwardi ai noveli topologicali indexi namelyi thei Sombori index.i 

Motivatedi byi thisi noveli index,i wei studyi thei newi variantsi ofi Sombori indexi andi toi examinei 

thei correlationi ofi newlyi introducedi topologicali indicesi wei havei computedi thei valuesi ofi thesei 

indicesi byi takingi alli possiblei treesi oni 10i vertices.i Further,i wei computei boundsi fori certaini 

nanostructuresi viz.i hexagonali parallelogrami       -nanotube,i triangulari benzenoidi   ,i 

zigzag-edgei coronoidi fusedi withi starphenei nanotubesi           ,i dominatingi derivedi 

networksi         ,i Porphyrini Dendrimer,i Zinc-Porphyrini Dendrimer,i Propyli Etheri Iminei 

Dendrimer,i Poly(Ethylenei amidoi aminei Dendrimer,i PAMAMi dendrimers(           ),i 

lineari polyominoi chaini         
           

      i andi triangular,i hourglass,i andi 

jagged-rectanglei benzenoidi systemsi ini termsi ofi Sombori indexi andi dominationi number. 

Keywords:i Sombori index;i trees;i nanostructures;i dendrimers.  
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1  Introduction 
 Alli graphsi consideredi ini thisi paperi arei finite,i simplei andi undirected.i Ini particular,i thesei 

graphsi doi noti possessi loops.i Leti        i bei ai graphi withi thei vertexi seti  

                      andi thei edgei seti                     ,i thati isi        
    i andi            .i Thei vertexi   andi   arei adjacenti ifi         .i Thei open(closed)i 

neighborhoodi of a vertex         isi                    i andi  [ ]          i 

respectively.i Thei degreei ofi ai vertexi       i isi denotedi byi      i andi isi definedi asi 

            .i Ai vertexi        i isi pendanti ifi         i andi isi calledi supporti vertexi ifi 

iti isi adjacenti toi pendanti vertex.i Anyi vertexi          i withi          isi calledi internali 

vertex.i Ifi        i fori every vertexi        ,i wherei     
i theni   isi calledi r-regular.i Ifi 

   i theni iti isi calledi cyclei graphi    andi for    i iti isi calledi thei cubici graph.i Ai graphi  i 
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isi unicyclici Ifi         .i Fori undefinedi terminologiesi wei referi thei readeri toi [7].  

Moleculari descriptorsi givei hopei thati thei journeyi throughouti endlessi chemicali spacei 

won’ti bei ai randomi wanderingi buti a methodicali voyagei towardi substancesi ofi importancei toi 

mankind.i Nowadays,i therei isi ai myriadi ofi moleculari descriptors, andi amongi them,i thei 

topologicali indicesi havei ai prominenti place.i Topologicali indexi isi simplyi i ai numerici associatedi 

withi thei moleculari graph.i Soi far,i largei numberi ofi i suchi quantitiesi arei puti i forwardi byi manyi 

researchersi i righti fromi 1972 [3]. An useful topological index is one which has a good predicting 

power in QSPR studies. Therefore, topological indices can be categorized into two categories 

useful and not so useful TI’s. One of the most useful topological index is the Sombor index       

which is put forward by I Gutman[4]:  

       ∑         [√               ] (1) 

  

Motivated by the Sombor index, here we put forward the variants of Sombor index as 

follows:  

        ∑         [               ] (2) 

 

 

        ∑         [√                 ] (3) 

 

 

         ∑         [       
         

 ] (4) 

 

where            is the sum of the degrees of neighborhood vertices of   in  . For 

more detail on topological indices refer [5-6,11-12,14-15]. 

 

2  Quality of Sombor Index and its Variants 
 Manyi papersi arei dealingi withi thei "qualityi ofi topologicali descriptors".i Thisi isi ai vaguei 

term,i whichi isi viewedi andi defined differentlyi byi manyi researchers.i Therei werei attemptsi toi 

unifyi thesei approachesi andi toi gatheri ai seti ofi requirementsi that ai noveli topologicali invarianti 

shouldi fulfill.i Onei ofi thei besti knowni ini thei circlesi ofi chemicali graphi theorists,i andi 

commonly quoted,i isi thei Randi  [13]i seti ofi qualitiesi thati ai noveli topologicali descriptori shouldi 

possess.i There,i Randici compiledi ai listi ofi thirteeni testsi toi whichi ai noveli topologicali indexi 

shouldi bei subjected.i Ifi iti wouldi successfullyi passi thesei tests,i then iti wouldi bei qualifiedi fori 

furtheri andi deeperi investigations.i Somei ofi thesei testsi arei ofi purei chemicali nature,i whilei some 

ofi themi arei technical,i whichi almosti alli topologicali indicesi fulfill. 

 

2.1  Correlations of Sombor Index with its Variants 
 Reasonsi fori introducingi noveli topologicali indices,i whichi arei highlyi correlatedi withi 

otheri similari indices,i arei quitei difficult toi understandi becausei almosti alli structurali featuresi ofi 

thei underlyingi graphi cani bei harvestedi withi thei alreadyi existing invariants.i Therefore,i iti isi ofi 

utmosti importancei toi checki whetheri thei correlationsi ofi ai noveli descriptori withi otheri similar 

indicesi arei exceedingi thei permittedi upperi limits.i Thei abovei mentionedi topologicali indicesi 

werei calculatedi fori alli treesi with 10i vertices(seei [7]),i calculatedi sombori indexi andi itsi 

invariantsi i andi obtainedi correlationsi arei giveni ini thei below.  
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 Table 1. Sombor index and its variants values for all trees with 10 vertices.  

 Tree                                    

     24.2711   32   45.495   116  

     26.3083   34   43.3822   130  

     25.7159   32   48.6852   129  

     26.1592   35   47.4309   122  

     26.0101   36   50.4726   140  

     26.1592   35   49.9902   141  

     26.0101   36   46.7485   151  

     26.0101   36   45.8926   140  

     30.3912   38   54.1498   164  

      30.1479   34   57.5761   182  

      29.7988   36   57.5229   189  

      29.9045   42   61.0732   202  

      29.9045   42   60.5761   208  

      28.0175   42   64.7709   222  

      36.5025   44   60.3884   200  

      36.1963   47   67.917   254  

      36.1963   47   68.0484   257  

      35.8901   50   73.3683   283  

      30.9559   44   78.8602   309  

      44.6312   52   97.0892   316  

      44.2807   56   81.3734   356  

      43.6883   54   79.6742   368  

      54.7710   62   88.9148   441  

      54.3876   67   97.5843   491  

      50.7935   58   106.2385   603  

      81.4984   81   114.55   729  

      26.4930   36   51.2693   144  

      25.4177   37   52.9866   152  

      28.1834   38   54.6509   163  

      28.0473   38   47.5545   136  

      28.6396   33   52.8837   155  

      28.1964   37   52.9320   156  

      28.0473   38   54.626   167  

      24.4417   38   54.6652   164  

      25.2188   32   56.3682   173  

      28.0473   38   54.6561   162  

      28.1964   37   56.4096   174  

      27.9072   39   56.4038   172  

      27.9072   39   56.3418   165  

      27.9072   39   56.3951   174  
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      27.8982   39   58.1842   184  

      27.7582   40   56.9302   174  

      27.6091   41   58.7240   184  

      32.4284   40   57.0369   178  

 

  

  

  

 Tree                                    

      32.2793   37   60.0142   188  

      32.1850   42   60.3162   198  

      32.2793   41   58.7525   191  

      32.1850   42   60.5030   202  

      32.1302   42   60.3977   201  

      32.0359   43   62.2377   208  

      31.9417   44   63.9989   219  

      23.0972   40   63.0661   222  

      31.9358   44   63.7966   218  

      31.8809   44   63.9201   221  

      31.7867   45   65.6661   227  

      31.6924   46   67.4935   238  

      31.6376   46   67.5749   209  

      31.7867   45   65.8153   228  

      31.5434   47   69.3628   205  

      31.4491   44   103.586   255  

      38.5397   46   65.4695   241  

      38.3906   47   67.3811   251  

      38.2335   49   67.7562   251  

      38.0593   46   72.4539   281  

      37.9022   52   76.0151   301  

      37.9102   51   62.7295   216  

      32.3679   53   76.9612   308  

      37.5960   55   81.5069   327  

      56.5985   54   77.3483   333  

      46.1259   59   85.8494   383  

      45.9244   62   91.0780   413  

      56.3667   69   100.112   513  

      36.5113   44   62.5245   216  

      36.2680   46   66.2609   236  

      35.5656   52   76.7989   293  

      35.5656   52   76.7290   252  

      35.8090   50   73.0192   276  

      42.6226   50   71.5626   279  
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      41.5954   58   85.1560   271  

      43.4196   59   86.9025   333  

      49.9942   66   96.3577   459  

      47.8632   65   91.1115   441  

      29.8044   42   61.0622   201  

      29.2120   40   61.5342   200  

      31.2186   42   61.0545   197  

      29.6553   43   62.7823   207  

      29.6553   43   63.1326   205  

      29.9444   41   59.2292   191  

      29.9444   41   59.1821   187  

      29.9444   41   59.2813   188  

      30.0935   40   57.4647   177  

      30.2335   39   45.8736   177  

      32.9525   52   73.9957   271  

      33.5746   49   72.0852   237  

      33.9730   46   66.7222   235  

      28.1170   47   68.6798   245  

      33.6838   48   70.3820   239  

      33.7781   47   68.5687   242  

      34.1764   44   63.2115   215  

       34.0672   45   64.8992   225  

       43.4815   61   84.1534   345  

       37.9009   51   74.3867   279  

       37.5969   54   79.2030   309  

       31.7015   45   65.8726   225  

       31.7015   45   65.6594   221  

       39.9565   53   77.2554   305  
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In the following figures, the correlation of Sombor index with its variants are depicted: 
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From above figures and Table 1, it is clear that the Sombor index is not correlated well with 

other variants. Therefore, it reflects that the other variants of Sombor index can be used for QSPR 

analysis to check their predicting power. 

 

3  Nanostructures 
  In this section we consider the chemical structures like hexagonal parallelogram 

      -nanotube, triangular benzenoidi    zigzag-edge coronoid fused with starphene 

nanotubes          ([2]), dominating derived networks         ([1]), Porphyrini Dendrimer, 

Zinc-Porphyrin Dendrimer, Propyl Ether Imine Dendrimer, Poly(Ethylene amidoi amine 

Dendrimer,iPAMAMi dendrimers(            )([8]),i lineari polyominoi chaini          
  

                   
         ([9])i andi triangular,i hourglass,i andi jagged-rectanglei benzenoidi 

systems([10]).  

In this paper, we consider the chemical structures like hexagonal parallelogram 

      -nanotube, triangular benzenoid   , zigzag-edge coronoid fused with starphene 

nanotubesi           ,i dominatingi derivedi networksi            ,i Porphyrini Dendrimer,i 
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Zinc-Porphyrini Dendrimer,i Propyli Etheri Iminei Dendrimer,i Poly(Ethylenei amidoi aminei 

Dendrimer,i PAMAMi dendrimers(              ),i lineari polyominoi chaini            
    

          
       i andi triangular,i hourglass,i andi jagged-rectanglei benzenoidi systemsi whichi arei 

depictedi ini thei followingi figures: 

 

 
 

 

  

Figure  1: (a) Ai hexagonali parallelogrami       i (b)i Ai subdivisioni ofi hexagonali 

parallelogrami       i (c)i Ai linei graphi ofi subdivisioni graphi ofi hexagonali parallelogram       

  

 

 
  

 

Figure  2: (a)i Triangulari Benzenoidi   i fori    (b)i Ai subdivisioni ofi triangulari Benzenoidi 

  i fori    i (c)i Linei graphi ofi subdivisioni graphi ofi triangulari Benzenoidi   i fori     
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Figure  3: (a) Thei Zigzag-edgei conronoidi fusedi withi starphenei nanotubesi           i fori 

        (b)i Thei subdivisioni graphi ofi zigzag-edgei coronoidi fusedi withi starphenei 

nanotubesi           i fori        i (c)i Thei linei graphi ofi thei subdivisioni graphi ofi 

zigzag-edgei coronoidi fusedi withi starphenei nanotubesi           i fori         

  

  
 

 

Figure  4: (a) Dominatingi derivedi networki ofi firsti typei      i (b)i Dominatingi derivedi 

networki ofi secondi typei      i (c)Dominatingi derivedi networki ofi thirdi typei       
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Figure  5: (a) Porphyrin dendrimer (b) Zinc-Porphyrin dendrimer (c) Propyl ether imine 

dendrimer (d) polyethelene amido amine dendrimer  

  

 
 

    

 

Figure  6: (a)Triangular benzoid (b) Benzoid hourglass system (c) Benzoid jagged-rectangle 

system 
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Theorem 1 Leti  i denotesi thei linei graphi ofi subdivisioni graphi ofi thei hexagonali 

parallelogram,i then  

                 √          √          

√                

                                 √          
               

 

Proof. Leti                
i bei ai i hexagonali parallelogrami ofi orderi       

    andi size               respectively. Leti                  i denotei thei linei 

graphi ofi subdivisioni graphi ofi i                 theni clearly,i i thei orderi andi sizei ofi  i arei 

2(3mn+2m+2n+1)i andi              i respectively.i  

Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

          
         

 
        (5) 

 Also,  

           
              

 
              (6) 

 Thei edgei seti i ofi  i cani bei partitionedi intoi threei disjointi i setsi              i andi     ,i wherei 

                                        .i Further,i                ,i                
    ,i                        . i Suchi thati                                      
                     .i Thus,i employingi equationsi (1)-(2)i andi (5)-(6)i wei geti thei 

requiredi result.  

 

 

Theorem 2 Leti         i denotesi thei linei graphi ofi subdivisioni graphi ofi thei 

hexagonali parallelogram,i then  

       
       

 
  √        √         √  

       

 
 

        
        

 
                   

       

 
 

  

 

 

Proof. Leti           
i bei ai triangulari i benzenoidi ofi orderi        i andi sizei 

 

 
      i respectively.i Leti          i denotei thei linei graphi i ofi subdivisioni graphi ofi   i 

theni clearly,i i thei orderi andi sizei ofi          i arei i i        i andi 
           

 
i respectively. 
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Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

          
       

 
  (7) 

 Also,  

           
        

 
  (8) 

 Thei edgei seti ofi          i cani bei partitionedi intoi i threei disjointi setsi          i andi     ,i 

wherei                                      . Further,i             ,i                  ,i 

              
          

 
.i Suchi thati                                                

           

 
.i 

Thus,i employingi equationsi (1)-(2)i andi (7)-(8)i wei geti thei requiredi result.  

 

 

Theorem 3 Leti        i bei thei linei graphi ofi thei subdivisioni graphi ofi zigzag-edgei 

coronoidi fusedi withi starphenei nanotubesi           i fori        .i Then  

                 √             √            

  √               

                                              

   √               
  

  

Proof. Leti  i bei zigzag-edgei coronoidi fusedi withi i starphenei nanotubesi           i 

fori        i ofi orderi i       i andi sizei             i respectively.i Leti 

       i bei thei linei graphi ofi thei subdivisioni graphi ofi zigzag-edgei coronoidi fusedi withi 

starphenei i nanotubesi           i fori        .i Theni clearly,i thei orderi andi sizei ofi 

       i arei i                  i andi              .i respectively. Since,i fori anyi 

connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

          
      

 
           (9) 

 Also,  

           
            

 
                (10) 

 Thei edgei seti i ofi        i cani bei partitionedi intoi threei disjointi setsi          i andi     ,i 

wherei                                     .i Further,i                    ,i           
              ,i                        .i Suchi thati                              

                                    .i Thus,i employingi equationsi (1)-(2)i andi (9)-(10)i 

wei geti thei requiredi result.  
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Theorem 4 Leti      i bei thei dominatingi derivedi networki ofi 1sti type.i Then  

           
        

 
  √   √         √           

√              

                 √                

            
        

 
 

  

   
   

  

  
  

 

  
  

  

 

 

Proof. Leti      i bei thei dominatingi derivedi networki i ofi 1sti type. Since,i fori anyi 

connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

              
        

 
  (11) 

 Also,  

               
        

 
  (12) 

 

Thei edgei seti ofi i      i cani bei partitionedi intoi sixi disjointi setsi                     
    i andi     ,i wherei                                                           .i Further,i 

            ,i             ,i                     ,i        [            ,i         

              i andi                           .i Suchi  thati                         
                    [                                       .i Thus, employingi equationsi (1)-(2)i andi 

(11)-12i wei geti thei requiredi result.  

 

 

Theorem 5 Leti      i bei thei dominatingi derivedi networki ofi 2ndi type.i Then  

           
        

 
  √   √               √           

               

  √                

            
        

 
                             

                

                  
  

 

 

Proof. Leti      i bei thei dominatingi derivedi networki i ofi 2ndi type. Since,i fori anyi 

connectedi graphi  
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. 

Therefore, we have 

 

              
        

 
  (13) 

 Also,  

               
        

 
  (14) 

 Thei edgei seti ofi i      i cani bei partitionedi intoi fivei disjointi setsi                       i andi i 

    ,i wherei                                                     .i Further,i             ,i 

                    ,i                 ,i i i                        i andi          

            .i Suchi thati                                                                    .i 

Thus,i employingi equationsi (1)-(2)i andi (13)-(14)i wei geti thei requiredi result.  

 

 

Theorem 6 Leti      i bei thei dominatingi derivedi networki ofi 3rdi type.i Then  

           
        

 
  √   √             √             

    

            
        

 
                                  

  

  

Proof. Leti      i bei thei dominatingi derivedi networki i ofi 3rdi type. Since,i fori anyi 

connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

              
        

 
  (15) 

 Also,  

               
        

 
  (16) 

 Thei edgei seti ofi i      i cani bei partitionedi intoi threei disjointi setsi             i andi     ,i i wherei 

                                    .i Further,i            ,i                      i andi 

                      .i Suchi thati                                                 .i Thus,i 

employingi equationsi (1)-(2)i andi (15)-(16)i wei geti thei requiredi result.  

 

 

Theorem 7 Leti     i bei thei prophyrini dendrimer.i Then  

                   √      √    √         √       

     √        
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Proof. Leti     i bei thei prophyrini dendrimeri ofi i orderi       i andi sizei        i 

respectively. Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

            
      

 
          (17) 

 Also,  

             
        

 
          (18) 

 Thei i edgei seti ofi     i cani bei partitionedi intoi sixi disjointi setsi                            i andi 

    ,i wherei                                                       .i Further,i            ,i 

             ,i i                ,i                   ,i              i andi                 .i 

Suchi i thati                                                                                        
         .i Thus,i employingi equationsi (1)-(2)i andi (17)-(18)i wei geti thei requiredi result.  

 

 

Theorem 8 Leti     i bei thei Zinc-Porphyrini dendrimer.i Then  

                    √     √             √        
       

                                                   
  

  

Proof. Leti     i bei thei Zinc-Porphyrini dendrimer.i ofi i orderi       i andi sizei 

       i respectively. i Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

            
      

 
          (19) 

 Also,  

             
        

 
          (20) 

 Thei i edgei seti ofi     i cani bei partitionedi intoi fouri disjointi setsi                  i i andi     ,i 

wherei                                              .i Further,i i                  ,i        
         ,i               i andi i               .i Suchi thati 

                  [                       [   [                      .i Thus,i withi thisi 

backgroundi byi i employingi equationsi (1)-(2)i andi (19)-(20),i wei geti thei requiredi results.  

  

Theorem 9 Fori thei PAMAMi dendrimersi    ,i wei have  

         
      

 
  √     √           √           

√             
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Proof. Leti    i denotei PAMAMi dendrimersi withi tri-functionali i corei uniti generatedi 

byi   i withi  i growthi stages. Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

            
      

 
  (21) 

 Also,  

            
      

 
  (22) 

 Thei edgei seti ofi    i cani bei partitionedi intoi fouri disjointi setsi                  i andi     ,i 

wherei                                    .i Further,i                ,i                     
 ,i               i andi                      .i Suchi thati                      
                                   .i Thus,i withi thisi backgroundi byi employingi equationsi (1)-(1)i andi 

(21)-(22),i wei geti thei requiredi results.  

 

 

Theorem 10 Fori thei PAMAMi dendrimersi    ,i wei have  

         
      

 
  √     √           √            

√             

          
      

 
                                    

    
  

  

Proof. Leti    i denotei PAMAMi dendrimersi withi differenti i corei uniti generatedi byi 

dendrimeri i   i withi i  i growthi stages. Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

            
      

 
  (23) 

 Also,  

            
      

 
  (24) 

 Thei edgei seti ofi    i cani bei partitionedi intoi fouri disjointi setsi i                  i andi     ,i 

wherei                                     .i Further,i                 ,i                     
 ,i i                     i andi                    .i Suchi thati                       
                    .i Thus,i withi thisi i backgroundi byi employingi equationsi (1)-(2)i andi (23)-(24),i 



On Sombor Index and Domination Number of Graphs 

 

Section A-Research paper 

ISSN 2063-5346 

1448 
Eur. Chem. Bull. 2023, 12 (Special Issue7), 1432-1453 
 

wei geti thei requiredi results.  

 

 

Theorem 11 Fori thei PAMAMi dendrimersi    ,i wei have  

         
      

 
  √      √            √           

          
      

 
   √                            

  

  

Proof. Leti    i denotei PAMAMi dendrimersi withi differenti i corei uniti generatedi byi 

dendrimeri i   i withi i  i growthi stages. Since,i fori anyi connectedi graphi  

      
 

 
 

. 

Therefore, we have 

 

            
      

 
  (25) 

 Also,  

            
      

 
  (26) 

 Thei edgei seti ofi    i cani bei partitionedi intoi threei disjointi setsi i          i andi     ,i wherei 

                                 .i Further,i               ,i                      ,i andi 

                   .i Suchi i thati                                        .i Thus,i employingi 

equationsi (1)-(2)i andi (25)-(26)i wei geti thei requiredi result.  

 

 

Theorem 12 Fori ai lineari polyominoi chaini   i wei have  

        
     

 
  √   √   √         

         
     

 
            

  

  

Proof. Leti   i bei thei polyominoi chaini withi  i i squaresi wherei       i andi        . 

i Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

           
     

 
  (27) 

 Also,  

           
     

 
  (28) 

 Thei edgei seti ofi   i cani bei partitionedi intoi threei disjointi setsi          i andi     ,i wherei 

                               .i Further,i i            ,i            ,i andi                  .i 

Suchi thati                               [          .i Thus,i employingi equationsi (1)-(2)i andi 
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(27)-(28)i wei geti thei requiredi results.  

 

 

Theorem 13 Leti   i bei zigzagi polyominoi chaini withi  i squaresi suchi thati      i andi 

        .i Then  

        
     

 
  √        √                √   √   

         
     

 
                        

  

  

Proof. Leti   i bei zigzagi polyominoi chaini withi  i squaresi suchi thati        i andi 

          .i Polyominoi chaini consistsi ofi ai sequencei ofi segmentsi                 i andi 

          [    i wherei     [    i andi                      . i Since,i fori anyi connectedi graphi  

      
 

 
 

. 

Therefore, we have 

 

           
     

 
  (29) 

 Also,  

           
     

 
  (30) 

 Thei edgei seti i ofi   i cani bei partitionedi intoi fivei disjointi setsi          ,i     ,i i     i andi     ,i 

wherei                                               .i Further,i          ,i           ,i 

                  ,i             i andi       [            .i Suchi thati            
                                        [            .i Thus,i employingi equationsi (1)-(2)i andi 

(29)-(30)i wei geti thei requiredi result.  

 

 

Theorem 14 Fori thei polyominoi chaini withi  i squaresi andi ofi  i segmentsi   i andi   i 

satisfyingi          i andi          ,i   
      [     i wei havei thei following:  

      
   

    
  

 
 √           √   √   √      

       
   

    
  

 
             

  

  

Proof. Leti   
       i bei thei polyominoi i chaini withi  i squaresi andi  i segmentsi   i i 

andi   i satisfyingi     i andi          . Since,i fori anyi connectedi graphi  

      
 

 
 

. 

Therefore, we have 

 

        
    

    
  

 
  (31) 

 Also,  
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  (32) 

 Thei edgei seti ofi   
          i cani bei partitionedi intoi fivei disjointi setsi i             ,i     ,i     i 

andi     ,i wherei     
                                                             .i Further,i 

          ,i            ,i           [   ,i                i andi                .i Suchi thati 

     
                                                          .i Thus,i i withi thisi backgroundi 

byi employingi equationsi (1)-(2)i i andi (31)-(32),i wei geti thei requiredi results.  

 

 

Theorem 15 Fori thei polyominoi chaini withi  i squaresi andi ofi  i segmentsi 

   [               i satisfyingi          i andi                  ,i   
         i  

wei havei thei following:  

      
   

    
  

 
 √                     √     √   √   

       
   

    
  

 
                            

  

  

Proof. Leti   
          i bei thei polyominoi i chaini withi  i squaresi andi  i segmentsi  i 

i segmentsi               i satisfyingi                 i andi                    [   . Since,i fori 

anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

        
    

    
  

 
  (33) 

 Also,  

         
   

    
  

 
  (34) 

 Thei edgei seti ofi   
              i cani bei partitionedi intoi fivei disjointi setsi          ,i     ,i     i 

andi i     ,i wherei     
           [                  [     [     [                 .i Further,i 

          ,i              ,i              ,i         thati      
                             

         [          [     [                  .i Thus,i employingi equationsi (1)-(2)i andi (33)-(34)i wei geti 

thei requiredi result.  

 

 

Theorem 16 Leti   i bei ai triangulari benzenoidi wherei  i showsi thei numberi ofi 

hexagonsi ini thei basei graphi andi totali numberi ofi hexagonsi ini   i isi 
      

 
.i Then  

        
     

 
  √        √  

       

 
   √  

         
     

 
         

        

 
 

  

  

Proof. Leti   i bei ai triangulari benzenoidi wherei  i i showsi thei numberi ofi hexagonsi ini 



On Sombor Index and Domination Number of Graphs 

 

Section A-Research paper 

ISSN 2063-5346 

1451 
Eur. Chem. Bull. 2023, 12 (Special Issue7), 1432-1453 
 

thei basei i graphi andi totali numberi ofi hexagonsi ini   i isi 
      

 
. Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

           
     

 
  (35) 

 Also,  

           
     

 
  (36) 

 Thei edgei seti ofi i   i cani bei partitionedi intoi threei disjointi i setsi          i andi     i wherei 

            [                    .i Further,i       [       ,i        [         i andi        

    
       

 
.i Suchi thati i                                               .i Thus,i employingi equationsi 

(1)-(2)i andi (35)-(36)i wei geti thei requiredi result.  

 

 

Theorem 17 Leti   i bei ai benzenoidi hourglass.i Then  

        
     

 
  √         √              √  

        
     

 
                         

  

  

Proof. Leti   i bei ai benzenoidi hourglass. i Since,i fori anyi connectedi graph  

      
 

 
 

. 

Therefore, we have 

 

           
     

 
  (37) 

 Also,  

           
     

 
  (38) 

 Thei edgei i seti ofi   i cani bei partitionedi intoi threei i disjointi setsi             i andi     i i i wherei 

                          [    [      .i Further,i       [   ]                    [     ,i        

           i andi                   .i Suchi thati i                                  [     

        .i Thus,i withi thisi backgroundi byi employingi i equationsi (1)-(2)i andi (37)-(38),i wei geti thei 

requiredi results.  

 

 

Theorem 18 Leti     i bei denotei ai jaggedi rectanglei benzenoidi systemi fori alli           

[       .i Then  

          
       

 
 √        √            √            
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Proof. Leti     i bei denotei ai jaggedi rectanglei benzenoidi systemi fori alli            . 

i i Since,i fori anyi connectedi graphi  

      
 

 
 

. 

Therefore, we have 

 

             
       

 
  (39) 

 Also,  

             
       

 
  (40) 

 i Thei edgei seti ofi     i cani bei partitionedi i intoi threei disjointi setsi             i andi     i wherei 

                              .i Further,i                ,i                      i andi i 

                           .i Suchi thati i                                               .i Thus,i 

employingi equationsi (1)-(2)i andi (39)-(40)i wei geti thei requiredi result.  

 

Conclusion: Ini thisi paperi wei havei initiatedi thei studyi ofi newi topologicali indicesi andi 

theyi arei calledi invariantsi ofi Sombori index.i Thei correlationi ofi Sombori indexi withi otheri itsi 

variantsi showsi thati thesei Sombori typei invariantsi havei equali potentiali likei Sombori index.i 

Finally,i wei havei obtainedi boundsi forthei seti ofi nanostructuresi asi welli asi dendrimersi ini termsi 

ofi dominationi numberi andi Sombori index. 
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