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Introduction 

Consider I, without several bonds and 

loops, is a graph. The graphs are the chemical 

structure model in which the atoms are treated as 

vertices and bonds are edges. Molecular topology is 

a numerical descriptor that characterizes the 

chemical graphs representing the chemical 

structure. Correla is the potential capacity of 

chemical compounds to produce a pharmacological 

and toxicological effect. Different types of bonds 

such as hydrogen depleted bonds, dipole bonds, and 

ionic bonds, hold together the atoms and molecules 

of all organic substances1. Among the bond 

connectivity indices, Furtula and Gutman examined 

the degree based index named forgotten index2 or F-

index 𝐹(𝐼) = ∑ 𝛿𝐼(𝑎)
3 = ∑ [𝛿𝐼(𝑎)

2 +𝑎𝑏 𝜖 𝐸(𝐼)𝑎 𝜖 𝑉(𝐼)

𝛿𝐼(𝑏)
2], where δI(a)denotes the degree of the 

vertex. Wei Gao et al analysed the chemical 

structures for forgotten index which are frequently 

used in drug molecular graphs3.  In 2019, Mahdieh 

Azari and Farzaneh Falahati-nezhad calculated the 

exact formulae for forgotten topological coindex for 

some graphs4. Shehanaz and Muhammad Imran 

determined the formulas for forgotten index of four 

operations on graphs5. Akbar Jahanbani et al 

characterized the new results for forgotten coindex6. 

𝐹̅ (𝐼) = ∑ (𝑛 − 1 − 𝛿𝐼(𝑎))𝑎 𝜖 𝑉(𝐼) 𝛿𝐼(𝑎)
2. In 2021, 

Mahmood Madian Abdullah et al were introduced 

thee schultz polynomial for chain and ring for 

square graphs7. Graph operations on corona product 

of graphs done by Adirasari RP et al 8. This paper 

studies the forgotten index, forgotten coindex of 

union of graphs, join  graph, bounds on tree and its 

complements and exact values of this index using 

Zagreb index 𝑀𝐼(I) = ∑ δI(a)
2 =a ϵ V(I)

∑ (δI(a) + δI(b))ab ϵ E(I)
9.  Further analyze the 

forgotten coindex values and forgotten polynomial 
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also calculated for different molecular structure of chemical compounds.  

 

Materials and Methods 

The forgotten coindex of 𝐼1 ∪ 𝐼2 ∪. . .∪ 𝐼𝑘  is 

denoted by ⋃ 𝐼𝑖
𝑘
𝑖=1  be a union of linked graph. The 

nodes of the graph 𝐼1⋃𝐼2 ∪. . .∪ 𝐼𝑘  be |𝑉(𝐼1)| +
|𝑉(𝐼2)|+. . . +|𝑉(𝐼𝑘)| and the links be  

|𝐸(𝐼1)| + |𝐸(𝐼2)|+. . . +|𝐸(𝐼𝑘)|. Each associated k 

graph can be taken separately, then 

 𝐹̅(𝐼1⋃𝐼2 ∪. . .∪ 𝐼𝑘) = 𝐹̅(𝐼1) + 𝐹̅(𝐼2)+…+𝐹̅(𝐼𝑘). 
 

Example 1: Let I1 and I2 be two connected graph as 

given in Fig 1. 

 

 
Figure 1.  Disjoint union of the graphs 𝑰𝟏 and 𝑰𝟐 

. 

In the Fig 1, 𝐹̅(𝐼1) = 26, 𝐹̅(𝐼2) = 36  and 𝐹̅(𝐼1 ∪

𝐼2) = 62. For acyclic graph I, the complement of 

connected graph I depend on the degree sequence of 

graph I. If at least one vertex has degree one in the 

acyclic graph then the complement of I is 

disconnected. Graph I can be path P4 or P5 

then 𝐹̅(𝐼) = 𝐹̅(𝐼)̅.  The degree of the acyclic graph 

sequence is lower than its graph complement. 

Forgotten coindex which satisfies  𝐹̅(𝐼) ≤ 𝐹̅(𝐼)̅.  

Theorem 1: The acyclic graph I,  𝐹̅(𝐼)̅ =

2(𝑝 − 1)3 + 𝐹(𝐼) − 2(𝑝 − 1)𝑀1(𝐼). 

Proof:  Let I will be the degree sequence 

𝑔1, 𝑔2, . . . , 𝑔𝑝 of an acyclic graph. By the idea of 

forgotten coindex 𝐹̅(𝐼)̅ = ∑ (𝛿𝐼
2(𝑎) +𝑎𝑏 ∉ 𝐸(𝐼)

𝛿𝐼
2(𝑏)) ,  it is determined that the forgotten coindex 

any pair of vertices in I which are not connected 

between the vertices in coindex graph 𝐼 ̅ . The 

degree sequence of  𝐼 ̅being 𝑔̅1, 𝑔̅2, . . . , 𝑔̅𝑝.  

𝐹̅(𝐼)̅ = ∑ [((𝑔̅1(𝑎))
2
+ (𝑔̅2(𝑏))

2
) + ((𝑔̅2(𝑎))

2
+ (𝑔̅3(𝑏))

2
)+. . . + ((𝑔̅𝑝−1(𝑎))

2
+ (𝑔̅𝑝−2(𝑏))

2
)]

𝑎𝑏 ∉ 𝐸(𝐼)

 

𝐹̅(𝐼)̅ = [((𝑝 − 1 − 𝑔1)
2 + (𝑝 − 1 − 𝑔2)

2)+. . . + ((𝑝 − 1 − 𝑔𝑝−1)
2
+ (𝑝 − 1 − 𝑔𝑝)

2
)] 

𝐹̅(𝐼)̅ = [((𝑝 − 1)2 + 𝑔1
2 − 2(𝑝 − 1)𝑔1)+. . . +((𝑝 − 1)

2 + 𝑔𝑝
2 − 2(𝑝 − 1)𝑔𝑝)] 

𝐹̅(𝐼)̅ = (𝑝 − 1)2 + (𝑝 − 1)2+. . . +(𝑝 − 1)2⏟                      
2(𝑝−1)

+ ∑ [(𝛿𝐼
2(𝑎) + 𝛿𝐼

2(𝑏))+. . . + (𝛿𝐼
2(𝑎) + 𝛿𝐼

2(𝑏))]
𝑜𝑣𝑒𝑟 𝑎𝑙𝑙

𝑒𝑑𝑔𝑒𝑠 𝑎𝑏 ∈ 𝐸(𝐼)

 

𝐹̅(𝐼)̅ = (𝑝 − 1)2 + (𝑝 − 1)2+. . . +(𝑝 − 1)2⏟                      
2(𝑝−1)

 + ∑ [(𝛿𝐼
2(𝑎) + 𝛿𝐼

2(𝑏))+. . . + (𝛿𝐼
2(𝑎) + 𝛿𝐼

2(𝑏))]
𝑜𝑣𝑒𝑟 𝑎𝑙𝑙

𝑒𝑑𝑔𝑒𝑠 𝑎𝑏 ∈ 𝐸(𝐼)

 

       −2(𝑝 − 1) [∑ [(𝛿𝐼(𝑎) + 𝛿𝐼(𝑏))+. . . +(𝛿𝐼(𝑎) + 𝛿𝐼(𝑏))]𝑜𝑣𝑒𝑟 𝑎𝑙𝑙
𝑒𝑑𝑔𝑒𝑠 𝑎𝑏 ∈ 𝐸(𝐼)

] 

𝐹̅(𝐼)̅ = (𝑝 − 1)3 + ∑ (𝛿𝐼
2(𝑎) + 𝛿𝐼

2(𝑏))
𝑜𝑣𝑒𝑟 𝑎𝑙𝑙

𝑒𝑑𝑔𝑒𝑠 𝑎𝑏 ∈ 𝐸(𝐼)

− 2(𝑝 − 1) ∑ (𝛿𝐼(𝑎) + 𝛿𝐼(𝑏))
𝑜𝑣𝑒𝑟 𝑎𝑙𝑙

𝑒𝑑𝑔𝑒𝑠 𝑎𝑏 ∈ 𝐸(𝐼)

 

𝐹̅(𝐼)̅ = 2(𝑝 − 1)3 + 𝐹(𝐼) − 2(𝑝 − 1)𝑀1(𝐼). 
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Theorem 2: The forgotten index and coindex of 

𝑃𝑟⨀𝑃𝑠  and 𝐶𝑟⨀𝐶𝑠 be 

𝐹(𝑃𝑟⨀𝑃𝑠) = 𝑟(8𝑠 + 7) − 28,  𝐹̅(𝑃𝑟⨀𝑃𝑠) =

4𝑟2𝑠2 − 22𝑟𝑠 + 2𝑟2𝑠 − 14𝑟 + 48 and  

𝐹(𝐶𝑟⨀𝐶𝑠) = 4𝐹(𝐶𝑟) + 2𝑟(20) + 8𝑝(𝑟 − 2), 

𝐹̅(𝐶𝑟⨀𝐶𝑠) = 12𝑟
2𝑠 + 4𝑟2𝑠2 − 68𝑟 − 12𝑟𝑠. 

Proof: The graph 𝑃𝑟⨀𝑃𝑠 is obtained from path 𝑃𝑟 

by merging a path 𝑃𝑠  by all the vertices of path 𝑃𝑟. 
|𝑉(𝑃𝑟⨀𝑃𝑠)| = 𝑟𝑠, |𝐸(𝑃𝑟⨀𝑃𝑠)| = 𝑟𝑠 − 1,   Using 

degree sequence 𝑟𝑠 − 2𝑟 + 2  vertices has degree 2, 

s vertices has degree 1 and remaining s-2 vertices 

has degree 3. 

𝐹(𝑃𝑟⨀𝑃𝑠) = [(2
2 + 32) + (32 + 32) + (32 + 32)+. . . +(32 + 32)⏟                        

(𝑟−3)

+ (22 + 32) 

                         +(22 + 22) + (22 + 22)+. . . +(22 + 22) ⏟                        + (22 + 12)
(𝑠−2) 𝑡𝑖𝑚𝑒𝑠⏟        

𝑟 𝑡𝑖𝑚𝑒𝑠

] 

𝐹(𝑃𝑟⨀𝑃𝑠) = 18(𝑟 − 3) + 26 + 8𝑟(𝑠 − 2) + 5𝑟 = 𝑟(8𝑠 + 7) − 28. 

The forgotten coindex of 𝑃𝑟⨀𝑃𝑠 be 

 𝐹̅(Pr⨀Ps) = [(𝑟𝑠 − 3)2
2 + (𝑟𝑠 − 4)32 + (𝑟𝑠 − 4)32+. . . +(𝑟𝑠 − 4)32⏟                          

(𝑟−2) 𝑡𝑖𝑚𝑒𝑠

+ (𝑟𝑠 − 3)22 

                         +(𝑟𝑠 − 3)22+. . . +(𝑟𝑠 − 3)22⏟                  
r times⏟    

(rs−2r) times

+ (rs − 2)+. . . +(rs − 2)⏟              
r times

]
 
 
 
 

F̅(Pr⨀Ps) = (rs − 2r + 2)(rs − 3)2
2 + (r − 2)(rs − 4)32 + r(rs − 2) 

F̅(Pr⨀Ps) = 4r
2s2 − 22rs + 2r2s − 14r + 48 

 

The graph 𝐶𝑟⨀𝐶𝑠is obtained from cycle 𝐶𝑟  by 

gluing a cycle𝐶𝑠 by all the vertices of cycle 𝐶𝑟,  
|𝑉(𝐶𝑟⨀𝐶𝑠)| = 𝑟(𝑠 − 1), |𝐸(𝐶𝑟⨀𝐶𝑠)| = 𝑟(𝑠 + 1). 

Using degree sequence r vertices has degree 4 and    

𝑟(𝑠 − 1) vertices has degree 2. 

 

𝐹(𝐶𝑟⨀𝐶𝑠) = [(4
2 + 42)+(42 + 42)+…+(42 + 42) 

                       +(42 + 22) + (22 + 22) + (22 + 22)+. . . +(22 + 22)⏟                        + (42 + 22)
(𝑠−2) 𝑡𝑖𝑚𝑒𝑠⏟                                        

𝑟 𝑡𝑖𝑚𝑒𝑠 ]
 
 
 
 

 

𝐹(𝐶𝑟⨀𝐶𝑠) = 4𝐹(𝐶𝑟) + 2𝑟(20) + 𝑝(𝑟 − 2)8 
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The forgotten coindex of 𝐶𝑟⨀𝐶𝑠 be  

𝐹̅(𝐶𝑟⨀𝐶𝑠) = [(𝑟𝑠 − 5)4
2 + (𝑟𝑠 − 5)42+. . . +(𝑟𝑠 − 5)42⏟                          + (𝑟𝑠 − 3)22 + (𝑟𝑠 − 3)22+. . . +(𝑟𝑠 − 3)22⏟                          

𝑟 𝑡𝑖𝑚𝑒𝑠

] 

𝐹̅(𝐶𝑟⨀𝐶𝑠) = [(𝑟𝑠 − 5)4
2 + (𝑟𝑠 − 5)42+. . . +(𝑟𝑠 − 5)42⏟                          

𝑟 𝑡𝑖𝑚𝑒𝑠

+ (𝑟𝑠 − 3)22 + (𝑟𝑠 − 3)22+. . . +(𝑟𝑠 − 3)22⏟                          
𝑟(𝑠−1) 𝑡𝑖𝑚𝑒𝑠

] 

𝐹̅(𝐶𝑟⨀𝐶𝑠) = [𝑟(𝑟𝑠 − 5)4
2 + 𝑟(𝑠 − 1)(𝑟𝑠 − 3)22] 

𝐹̅(𝐶𝑟⨀𝐶𝑠) = 12𝑟
2𝑠 + 4𝑟2𝑠2 − 68𝑟 − 12𝑟𝑠. 

Theorem 3: 𝐹[𝐺(𝑝, 𝑞)⨀𝑃𝑚] = 𝐹(𝐺) + 3𝑀1(𝐺) −

14𝑝 + 6𝑞 + 8𝑝𝑚.  

Proof: Let 𝐺(𝑝, 𝑞) be a graph with degree sequence 

𝑔1, 𝑔2, . . . , 𝑔𝑝 . The graph 𝐺(𝑝, 𝑞)⨀𝑃𝑚 is obtained 

from 𝐺(𝑝, 𝑞) by merging a path 𝑃𝑚  by all the 

vertices of 𝐺(𝑝, 𝑞). |𝑉(𝐺(𝑝, 𝑞)⨀𝑃𝑚)| = 𝑝𝑚 and 

|𝐸(𝐺(𝑝, 𝑞)⨀𝑃𝑚)| = 𝑝𝑚 − 𝑝 + 𝑞. 

  

𝐹[𝐺(𝑝, 𝑞)⨀𝑃𝑚] = ∑ [(𝑔1(𝑎)
2 + 𝑔2(𝑏)

2) + (𝑔2(𝑎)
2 + 𝑔3(𝑏)

2)+. . . . +(𝑔𝑝−1(𝑎)
2 + 𝑔𝑝(𝑏)

2)

𝑎𝑏∈𝐹[𝐺(𝑝,𝑞)⨀𝑃𝑚]

 

                                                     +[(𝑔1
2 + 22) + (22 + 22)+. . . +(22 + 22)⏟                

(𝑚−3) 𝑡𝑖𝑚𝑒𝑠

+ (22 + 12)]+. .. 

                                                     +[(𝑔𝑝
2 + 22) + (22 + 22)+. . . +(22 + 22)⏟                

(𝑚−3) 𝑡𝑖𝑚𝑒𝑠

+ (22 + 12)] 

𝐹[𝐺(𝑝, 𝑞)⨀𝑃𝑚] = [(𝑔1 + 1)
2 + (𝑔2 + 1)

2+. . . +(𝑔𝑝 + 1)
2
]          

                                        +[(𝑔1
2 + 22) + (𝑔2

2 + 22)+. . . +(𝑔𝑝
2 + 22)] 

                                   +[(22 + 22) + (22 + 22)+. . . +(22 + 22)⏟                        
𝑝(𝑚−3) 𝑡𝑖𝑚𝑒𝑠

] 

                                    

                                   +[(22 + 12) + (22 + 12)+. . . +(22 + 12)⏟                        
𝑝 𝑡𝑖𝑚𝑒𝑠

] 

𝐹[𝐺(𝑝, 𝑞)⨀𝑃𝑚] = 𝐹(𝐺) + 2𝑀1(𝐺) + 2𝑞 +𝑀1(𝐺) + 4𝑞 + 5𝑝 + 8𝑝(𝑚 − 3) + 5𝑝 

𝐹[𝐺(𝑝, 𝑞)⨀𝑃𝑚] = 𝐹(𝐺) + 3𝑀1(𝐺) − 14𝑝 + 6𝑞 + 8𝑝𝑚. 

 

Theorem 4: The Mycielski construction of path and 

cycle graph [𝜒(𝑃𝑝)] = 𝑝
3 + 91𝑝 − 150, 

𝐹[𝜒(𝐶𝑝)] = 𝑝
3 + 91𝑝. 

 

Proof: The Mycielski construction of path graph 

has 2𝑝 + 1 vertices and 4𝑝 − 3 edges. Among that 

𝑝 − 2 vertices has degree 4, 4 vertices has degree 2 

and one vertex has degree p. Using the degree 

sequence Mycielski construction of path graph is 

https://doi.org/10.21123/bsj.2023.8366
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𝐹[𝜒(𝑃𝑝)] = [(2
2 + 42) + (42 + 42) + (42 + 42)+. . . +(42 + 42)⏟                        + (22 + 42)

(𝑛−3) 𝑡𝑖𝑚𝑒𝑠

] 

+[(22 + 42) + (22 + 32) + (32 + 42) + (32 + 42)+. . . +(32 + 42)⏟                        + (22 + 42) + (22 + 32)
2(𝑝−1) 𝑡𝑖𝑚𝑒𝑠

]

 

+[(22 + 𝑝2)

+ (32 + 𝑝2) + (32 + 𝑝2)+. . . +(32 + 𝑝2)⏟                        + (22 + 𝑝2)
(𝑝−2) 𝑡𝑖𝑚𝑒𝑠

] 

𝐹[𝜒(𝑃𝑝)] = [32(𝑝 − 3) + 40 + 25(2𝑝 − 6) + 40 + 26

+ 𝑝3 + 8 + 9(𝑝 − 2)] 

𝐹[𝜒(𝑃𝑝)] = 𝑝
3 + 91𝑝 − 150. 

Mycielski construction of cycle graph 𝜒(𝐶𝑝), p  

vertices has degree 4, p vertices has degree 3 and a 

vertex has degree p. 

𝐹[𝜒(𝐶𝑝)] = [(4
2 + 42)+. . . +(42 + 42)⏟                

𝑝 𝑡𝑖𝑚𝑒𝑠

+ (42 + 32)+. . . +(42 + 32)⏟                
2𝑝 𝑡𝑖𝑚𝑒𝑠

+ (32 + 62)+. . . +(32 + 62)⏟                
𝑝 𝑡𝑖𝑚𝑒𝑠

] 

𝐹[𝜒(𝐶𝑝)] = 𝑝(4
2 + 42) + 2𝑝(42 + 32)

+ 𝑝(32 + 62) 

𝐹[𝜒(𝐶𝑝)] = 𝑝
3 + 91𝑝. 

 

Example 2:  In Fig 2, the forgotten index for 

mycielski construction of cycle graph 𝐶6 is 762. 

 
Figure 2.  Mycielski construction of cycle graph 

χ(C6) 

  

Results and Discussion 

Antiviral Compounds: 

 Ribavirin has a specific dimensional 

governing DNA and RNA viruses.  It is an 

antibacterial agent for the prevention of infection 

through RSV. The molecular structure of ribavirin 

is shown in Fig 3. In Fig 4, Valganciclovir is the 

small molecular substance that can be treated 

against infections including cytomegaloviruses. 

Currently, it is prodrug towards ganciclovir. It is 

rapidly converted by digestive as well as gastric 

enzymes to acyclovir after orally administrated.  

Thymidine is a pyrimidine 2'- deoxyribonucleoside 

that has thymine as the nucleobase in Fig 5. The 

drugs aspartame, oxprenolol and chrysinare in Figs 

6, 7 and 8. It has a function as a metabolite, a 

human metabolite, an Escherichia coli metabolite of 

a mouse.  

  
Figure 3. The molecular structure Ribavirin 

Table 1, follows the antiviral compounds of the 

forgotten index and coindex can be calculated. The 

antiviral compounds are directly proportional to the 

forgotten index and forgotten coindex. If the 

https://doi.org/10.21123/bsj.2023.8366
https://pubchem.ncbi.nlm.nih.gov/compound/thymine
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antiviral compounds are acyclic graphs, then the 

forgotten index is greater than the coindex. 

 

 
Figure 4. The molecular structure Valganciclovir 

 

 
Figure 5. The molecular structure b-Thymidine 

 

 

 

 

 

 

 

 

 

 
Figure 6. The molecular structure Aspartame 

 
Figure 7. The molecular structure Oxprenolol 

 

 
Figure 8. The molecular structure Chrysin 

Table 1. Antiviral compounds of forgotten index 

and forgotten coindex. 

Antiviral drugs 
Forgotten 

Index 𝐅(𝐈) 
Forgotten 

Coindex 𝑭̅(𝑰) 
Ribavirin 166 597 

Valganciclovir 297 2318 

b-Thymidine 204 770 

Aspartame 208 1490 

Oxprenolol 180 1146 

Chrysin 211 1126 

 

Conclusion 

The measures of forgotten index and 

coindex were characterized and solved the operation 

of gluing graphs and also characterized the 

Mycielski conjecture of path and cycle graphs and 

also analyzed the antiviral drugs of Ribavirin, 

Valganciclovir, b-Thymidine, Aspartame, 

Oxprenolol, and Chrysin.  The vivo work may be 

required to certificate the effectiveness and safety of 

these inhibitors against SARS-CoV-2. 
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 المنسي للرسوم البيانية  المؤشر الثانوي الفهرس المنسي و

ميناكشي -أ  ،  . سنباجا مالارج   

 .للعلوم والتكنولوجيا ، تاميل نادو ، الهند تك فال رانجاراجان د. ساكنثال ر. اند د.  قسم الرياضيات ، معهد 

 

 ةالخلاص

هو رسم بياني متصل ، مجموع مكعبات درجات الرأس. تم تصميم الفهرس الطوبولوجي المنسي ليتم استخدامه في فحص  F مؤشر

ين جميع المؤشرات الطوبولوجية ، الهياكل الجزيئية للعقار، وهو مفيد للغاية لخبراء الأدوية والطب في فهم الأنشطة البيولوجية. من ب

يعتمد المؤشر المنسي على درجة اتصال السندات. وصفت هذه الورقة الفهرس المنسي لاتحاد الرسوم البيانية ، والرسوم البيانية 

 .ركبات الكيميائيةالمرتبطة، وحدود الأشجار ومكملاتها ، ويتم قياس الدقة. يتم تحليل قيم الفهرس المشترك للتركيب الجزيئي المختلف للم
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