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BOX 
𝐹𝐵   𝐹𝐴   

BOX 
𝐹𝐵   𝐹𝐴   

𝐹𝐵 −− 𝐹𝐴 = 0  

𝐹𝐴 = [1 3], 𝐹𝐵 = [1 3] 
 

𝐹𝐴  is about 2 and 𝐹𝐵 is about 2.  𝐹𝐴, 𝐹𝐵 ∈ Ιℝ  

𝐿𝑒𝑡 𝐹𝐴 𝑎𝑛𝑑 𝐹𝐵 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑 𝑡𝑜 𝑡𝑤𝑜 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑟𝑜𝑏𝑜𝑡𝑖𝑐 𝑎𝑟𝑚𝑠 𝑓𝑜𝑟𝑐𝑒 

Inner addition and subtraction  

∙ 𝐹𝐴   

𝐹𝐵 −− 𝐹𝐴 +− 𝐹𝐴 = 𝐹𝐴   

𝐹𝐵 +− 0 −− 𝐹𝐴 +− 𝐹𝐴 = 𝐹𝐵   
Restoration issue 

Second solution 2 



BOX 

𝐹𝐴   
𝐹𝐴 = [−1  1] 
 

𝐹𝐴  is about zero.  𝐹𝐴 ∈ Ιℝ  

𝐴𝑠𝑠𝑢𝑚𝑒 𝑤𝑒 ℎ𝑎𝑣𝑒 2𝑛 𝑟𝑜𝑏𝑜𝑡𝑠 𝑛 ∈ ℕ 𝑤ℎ𝑖𝑐ℎ 𝑎𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 
 𝑠𝑎𝑚𝑒 𝑜𝑟 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑡𝑦𝑝𝑒.  𝐹𝑜𝑟 𝑡ℎ𝑒 𝑠𝑎𝑘𝑒 𝑜𝑓 𝑠𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡𝑦 𝑙𝑒𝑡  
𝑡ℎ𝑒𝑦 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑡𝑦𝑝𝑒  𝐴.  𝐹𝐴 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑠 𝑡𝑜 𝑎 𝑟𝑜𝑏𝑜𝑡𝑖𝑐 𝑎𝑟𝑚 𝑓𝑜𝑟𝑐𝑒. 

Inner addition and subtraction  

Self-Reduction issue 

⋮  

𝐹𝐴   

𝐹𝐴   

2𝑛  

 
 
 
 

 

𝐹𝐴 +− 𝐹𝐴 +− …+− 𝐹𝐴 = 0 
 

The box 
does not 
move !! 
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BOX 
𝐹𝐵   𝐹𝐴   

BOX 
𝐹𝐵   𝐹𝐴   

𝐹𝐵 = 2𝛼𝑏 + 1, 𝐹𝐴 = 2𝛼𝑎 + 1 

𝐹𝐴 = [1 3], 𝐹𝐵 = [1 3] 
 

𝐹𝐴  is about 2 and 𝐹𝐵 is about 2.  𝐹𝐴, 𝐹𝐵 ∈ Ιℝ  

𝐿𝑒𝑡 𝐹𝐴 𝑎𝑛𝑑 𝐹𝐵 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑 𝑡𝑜 𝑡𝑤𝑜 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑟𝑜𝑏𝑜𝑡𝑖𝑐 𝑎𝑟𝑚𝑠 𝑓𝑜𝑟𝑐𝑒 

∙ 𝐹𝐴   

Multidimensional RDM Interval Arithmetic 

𝐹𝐵 − 𝐹𝐴 = 2 𝛼𝑏 − 𝛼𝑎  

𝛼𝑎 , 𝛼𝑏 ∈ 0,1  

𝐹𝐵 − 𝐹𝐴 + 𝐹𝐴 = 𝐹𝐵 + −𝐹𝐴 + 𝐹𝐴 = 2𝛼𝑏 + 1 

Unique solution, and there is no Restoration issue 
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BOX 

𝐹𝐴   
𝐹𝐴 = [−1  1] 
 

𝐹𝐴  is about zero.  𝐹𝐴 ∈ Ιℝ  

𝐴𝑠𝑠𝑢𝑚𝑒 𝑤𝑒 ℎ𝑎𝑣𝑒 2𝑛 𝑟𝑜𝑏𝑜𝑡𝑠 𝑛 ∈ ℕ 𝑤ℎ𝑖𝑐ℎ 𝑎𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 
 𝑠𝑎𝑚𝑒 𝑜𝑟 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑡𝑦𝑝𝑒.  𝐹𝑜𝑟 𝑡ℎ𝑒 𝑠𝑎𝑘𝑒 𝑜𝑓 𝑠𝑖𝑚𝑝𝑙𝑖𝑐𝑖𝑡𝑦 𝑙𝑒𝑡  
𝑡ℎ𝑒𝑦 𝑎𝑟𝑒 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑡𝑦𝑝𝑒  𝐴.  𝐹𝐴 𝑐𝑜𝑟𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑠 𝑡𝑜 𝑎 𝑟𝑜𝑏𝑜𝑡𝑖𝑐 𝑎𝑟𝑚 𝑓𝑜𝑟𝑐𝑒. 

⋮  

𝐹𝐴   

𝐹𝐴   

2𝑛  

 
 
 
 

 

𝐹𝐴 + 𝐹𝐴 + ⋯+ 𝐹𝐴 = 2𝑛 2𝛼𝑎-1  
 

Now, the 
box may 
move. 

Multidimensional RDM Interval Arithmetic 

𝐹𝐴 = 2𝛼𝑎-1 

𝛼𝑎  ∈ 0,1  

There is no self-reduction issue. 5 


