
Given a graph G now looking to write another function f on weighted graphs by summing over distances 

 

Let 𝑑𝑖𝑗 = 𝑠ℎ𝑜𝑟𝑡𝑒𝑠𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑖 𝑎𝑛𝑑 𝑗 𝑖𝑛 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑔𝑟𝑎𝑝ℎ 𝐺  

𝑛 𝑖𝑠 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝑔𝑟𝑎𝑝ℎ 𝐺 

𝐷   𝑖𝑠 𝑡ℎ𝑒 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑒𝑖𝑔ℎ𝑡𝑒𝑑  𝑔𝑟𝑎𝑝ℎ 𝐺 

Similar to Diameter let 𝐷min  𝑏𝑒 𝑡ℎ𝑒 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑎𝑙𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑎𝑙𝑙 𝑝𝑎𝑖𝑟𝑠 𝑜𝑓 𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠 

𝐻 = {

1

𝐷 − 𝑑𝑖𝑗
        𝑖𝑓 0 < 𝑑𝑖𝑗 < 𝐷

0              𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

 

𝐵[1] =  
1

2
× ∑ ∑ 𝑑𝑖𝑗

𝑛

𝑗=1

𝑛

𝑖=1

 

𝐵[2] =
𝑛(𝑛 − 1)𝐷

2
− 𝐵[1] 

 

𝐵[3] = (
1

2
× (𝐷 + 𝐷min ) × (𝑛(𝑛 − 1))) − 𝐵[1] 

𝐵[4] = ∑ 𝐻𝑖𝑗

(𝑖,𝑗)∈𝐸(𝐺)

 

 

 

 

 


