
Catenary : 

 

                                                       𝑇1𝑦
⃗⃗ ⃗⃗⃗⃗ ~  𝑇1

⃗⃗  ⃗ 

                                             (1)     θ ~90º 

                  𝑇2𝑥
⃗⃗⃗⃗ ⃗⃗ ~ 𝑇2

⃗⃗  ⃗  

       θ ~0º ( 2) 

   

 𝑃2
⃗⃗⃗⃗  

 

 

We consider that the forces present are the Weight and the 

Tension , and 

𝑃1 + 𝑇1 = 𝑃2 + 𝑇2 so that ( 1)= (2). 

We can also see that in (1) there is only Tension (the Weight is 

negligible), while in (2) there are Weight and Tension present . 

In addition , I will take into account that when moving from ( 1) 

to (2) the Weight increases and the Tension decreases in the 

following way: 𝑃𝑛 = 𝑇𝑛. 𝑏 

  

Also in (1): 𝑇1𝑦
⃗⃗ ⃗⃗⃗⃗ =- 𝑇1

⃗⃗  ⃗. Sin θ     while = 𝑇1
⃗⃗  ⃗. Cos θ𝑇1𝑥

⃗⃗⃗⃗⃗⃗  ~0   

and 𝑃1
⃗⃗  ⃗~0 

It occurs to me that 𝑃𝑛=𝑎0 + 𝑎0𝑟 + 𝑎0𝑟
2 + 𝑎0𝑟

3 + ⋯𝑎0𝑟
𝑛 

So 𝑃𝑛=𝑃𝑛−1𝑟
1 

r ∈[(1), (2)] ; "r" equals "b". 



 

then : 𝑇𝑛𝑦 + 𝑃𝑛=𝑇(𝑛+1)𝑦 + 𝑃(𝑛+1)𝑦    

- 𝑇1.Sin θ + 0= - 𝑇𝑛+1. Sin θ - 𝑃𝑛+1.Sin θ = 

= - 𝑇𝑛+1. Sin θ - 𝑇𝑛+1. b. Sin θ 

where θ = 90ºand c.θ for c ∈(1,0)   

- 𝑇1.Sin ( c.θ ) = - 𝑇𝑛+1.Sin ( c.θ ) - 𝑇𝑛+1. b.Sin ( c.θ ) 

Consider ∑𝑇𝐴,⃗⃗⃗⃗  ⃗ 𝑃𝐴
⃗⃗⃗⃗ =∑𝑇𝐵

⃗⃗⃗⃗ , 𝑃𝐵
⃗⃗⃗⃗  

b and c  should ∈ Rational umbers from 1 to 0. 



      T  1 y → ~


      T 1 →


  ~


      T  2 x → ~


      T 2 →


  ~


      P 2 →


    P 1 +   T 1 =   P 2 +   T 2


    P  n =   T  n . b


      T  1 y →


      T 1 →


      T 1 →


      T  1 x →


  ~


      P 1 → ~


    P  n


    a 0 +   a 0 r +   a 0   r 2 +   a 0   r 3 + …   a 0   r  n


    P  n


    P  n − 1   r 1


  ∈


    T  n y +   P  n


    T  ( n + 1 ) y +   P  ( n + 1 ) y


    T 1


    T  n + 1


    P  n + 1


    T  n + 1


    T  n + 1


  = 90 º


  ∈


    T 1


    T  n + 1


    T  n + 1


   ∑      T  A , →     P  A → =  ∑      T  B → ,     P  B →


  ∈

