
 

 

Theorems about the space-time 

Fundamental Theorem of the fixation of the future (First Velleca’s Theorem) 

Let F future. Then: 

1) 𝐹  𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 <=> 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 
2) 𝐹 𝑓𝑖𝑥𝑒𝑑 <=> 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

 

Definitions about the space-time and about the future 

Let F future and S space-time Then: 

𝐹 𝑒𝑥𝑖𝑠𝑡𝑠 <=> 𝐹 𝑓𝑖𝑥𝑒𝑑 

𝐹 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑖𝑠𝑡 <=> 𝐹  𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 

𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 <=> 𝐹 𝑓𝑖𝑥𝑒𝑑 

𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 <=> 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 

       𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 <=> 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑 <=> 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

Criterion of existence of the future (Second Velleca’s Theorem) 

Let F future. Then the following are equivalent: 

1) 𝐹 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑖𝑠𝑡 

2) 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 

3) 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

Dem.  

𝐹 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑖𝑠𝑡 <=> 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 <=> (𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚) 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

Second Criterion of existence of the future (Third Velleca’s Theorem) 

Let F future. Then the following are equivalent: 

1) 𝐹 𝑒𝑥𝑖𝑠𝑡 

2) 𝐹 𝑓𝑖𝑥𝑒𝑑 

3) 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

Dem.  

𝐹 𝑒𝑥𝑖𝑠𝑡 <=> 𝐹 𝑓𝑖𝑥𝑒𝑑 <=> (𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚) 𝐹  𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 
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Theorem of truth of the law of big numbers (Fourth Velleca’s Theorem) 

Let F future. Then: 

1) 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 <=> 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 

2) 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 <=> 𝐹 𝑓𝑖𝑥𝑒𝑑 

Dem. 

1) => 

𝐹𝑜𝑟 𝑎𝑏𝑠𝑢𝑟𝑑 𝐹 𝑓𝑖𝑥𝑒𝑑 =>  ∃𝑃1, … , 𝑃𝑛 ∈ 𝐹 𝑝𝑜𝑖𝑛𝑡𝑠 ∶  𝑃1, … , 𝑃𝑛 𝑓𝑖𝑥𝑒𝑑 =
>  𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 (𝐴𝑏𝑠𝑢𝑟𝑑) 

𝑆𝑜 𝑡ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒  

<= 

𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  ∃𝑃1, … , 𝑃𝑛 ∈ 𝐹 𝑝𝑜𝑖𝑛𝑡𝑠 ∶  𝑃1, … , 𝑃𝑛  𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒  

2) => 

(𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒) =
> (𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 => 𝐹 𝑓𝑖𝑥𝑒𝑑) 

<= 

(𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 => 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑) => (𝐹 𝑓𝑖𝑥𝑒𝑑 =
> 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒) 

First Velleca’s Characterization 

Let F future and  S space-time. Then the following are equivalent 

1) 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠  

2) 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 

3) 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 

4) 𝐹 𝑒𝑥𝑖𝑠𝑡𝑠 

5) 𝐹 𝑓𝑖𝑥𝑒𝑑 

6) 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 
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Dem. 

1) => 2) 

𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 => 𝐹 𝑓𝑖𝑥𝑒𝑑 => 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 => 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑  

2) => 3) 

𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 => 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 => 𝐹 𝑓𝑖𝑥𝑒𝑑 => 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒  

3) => 4) 

𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 => 𝐹 𝑓𝑖𝑥𝑒𝑑 => 𝐹 𝑒𝑥𝑖𝑠𝑡𝑠 

4) => 5) 

𝐹 𝑒𝑥𝑖𝑠𝑡𝑠 => 𝐹 𝑓𝑖𝑥𝑒𝑑 

5) => 6) 

𝐹 𝑓𝑖𝑥𝑒𝑑 => 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

6) => 1) 

𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 => 𝐹 𝑓𝑖𝑥𝑒𝑑 => 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 

Second  Velleca’s Characterization 

Let F future and S space-time. Then the following are equivalent 

1) 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠  

2) 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑 

3) 𝑇ℎ𝑒 𝑙𝑎𝑦 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 

4) 𝐹 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑖𝑠𝑡 

5) 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 

6) 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 
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Dem. 

1) => 2) 

𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 => 𝐹  𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 => 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑  

2) => 3) 

𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑 => 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 => 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒  

3) => 4) 

𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 => 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 𝐹 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑖𝑠𝑡 

4) => 5) 

𝐹 𝑑𝑜𝑒𝑠𝑛′𝑡 𝑒𝑥𝑖𝑠𝑡 => 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 

5) => 6) 

𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

6) => 1) 

𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 => 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 

Einstein’s Space-Time and Heinsberg’s Space-Time 

Let S Space-time. Then: 

𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 <=> 𝑆 = {𝑥: 𝑥  𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 <=> 𝑆 = {𝑥: 𝑥  𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

Fifth Velleca’s Theorem 

Let S space-time. Then: 

𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 <=> 𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 <=> 𝑆 = {𝑥: 𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

Dem. 

𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 <=> 𝑆 = {𝑥: 𝑥  𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}
= {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 𝑓𝑜𝑟 𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 <=> 𝑆
= {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 <=> 𝑆 = {𝑥: 𝑥  𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}
= {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 𝑓𝑜𝑟 𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 <=> 𝑆
= {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}  
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Velleca’s Space-Time 

𝐿𝑒𝑡 SE 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 𝑠𝑝𝑎𝑐𝑒 − 𝑡𝑖𝑚𝑒 𝑎𝑛𝑑 SH 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 𝑠𝑝𝑎𝑐𝑒 − 𝑡𝑖𝑚𝑒.  𝑇ℎ𝑒𝑛: 

SV = SE ∪ SH 

Dem. 

SE ∪ SH = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}  ∪  {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =
{𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑟 𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} = SV =>  SV = SE ∪ SH 

Velleca’s Space-Time 

Let S space-time. Then: 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 <=> 𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑟 𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

Dem. 

=> 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 => 𝑆 = SE ∪ SH = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}  ∪  {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =
{𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑟 𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} => 

𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑟 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

  

<= 

𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑟 𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =>  

𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}  ∪  {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} = SE ∪ SH => 𝑆 = SE ∪ SH => 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

Theorem of Einstein’s space-time (Sixth Velleca’s Theorem) 

Let S space-time. Then the following are equivalent: 

1) 𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 

2) 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∀𝐹 

3) 𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒 

Dem. 

𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 <=>  𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} <=
> 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 

<=> 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑  ∀𝐹 <=>   𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒 

 

 

 

 

 

© Copyright Domenico Velleca 7/08/2025. All rights reserved. 

     Reproduction, even partial, without authorization is prohibided. 



 

 

 

Theorem of Heinsberg’s space-time (Seventh Velleca’s Theorem) 

Let S space-time. Then the following are equivalent: 

1) 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 

2) 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∀𝐹 

       3) 𝑆𝑒𝑐𝑜𝑛𝑑 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒  

  Dem. 

𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 <=>  𝑆 = {𝑥: 𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} <=>  𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥   

<=>   𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∀𝐹 <=

>  𝑆𝑒𝑐𝑜𝑛𝑑 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒  

 

Theorem of Velleca’s space-time (Theorem of the totality) 

Let S space-time. Then the following are equivalent: 

1) 𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

2) ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑜𝑟 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

       3) 𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑜𝑟 𝑆𝑒𝑐𝑜𝑛𝑑 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒  

       4) 𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 𝑜𝑟 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑠𝑛𝑏𝑒𝑟𝑔′𝑠       

Dem. 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 <=>  𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 𝑜𝑟 𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

<=>  𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 𝑜𝑟 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑥𝑒𝑛𝑡 ∀𝑥 <=> 

𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∀𝐹 𝑜𝑟 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∀𝐹 <=>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑜𝑟 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

<=>    𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑜𝑟 𝑆𝑒𝑐𝑜𝑛𝑑 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝐶ℎ𝑎𝑟𝑎𝑐𝑡𝑒𝑟𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑡𝑟𝑢𝑒 
<=> 𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 𝑜𝑟 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 

Theorem of Einstein’s space-time (Eighth Velleca’s Theorem) 

Let S space-time, and F future. Then the following are equivalent: 

       1)∃! 𝑆: 𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 

       2) ∃! 𝑆: 𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

3)∃! 𝑆: 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠  

        4)∃! 𝑆: 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑  

5)∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑  

6) ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑  

7) ∀𝐹: ∃𝐹 

8) 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 
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Dem. 

1) => 2) 

𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 =>  𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =>  𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥   

=>  𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 𝑓𝑜𝑟 𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 =>    

𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 , 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 => 

∀𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 , 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 =>  

𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

2)=> 3) 

𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} => 

∀𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 , 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 => 

∀𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 => 𝐹 𝑓𝑖𝑥𝑒𝑑 ∀𝐹 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 =>  ∃! 𝑆: 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠  

3)=> 4) 

∃! 𝑆: 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 =>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 =>  ∃! 𝑆: 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑  

4)=> 5) 

∃! 𝑆: 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 => ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑  

5)=> 6) 

∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 

6)=> 7) 

∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 =>  ∀𝐹: ∃𝐹 

7)=> 8) 

∀𝐹: ∃𝐹 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 => 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 

8)=> 1) 

𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 => 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 =>    

𝑆 = {𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =>  𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠  
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Theorem of Heinsberg’s space-time (nineth Velleca’s Theorem) 

Let S space-time, and F future.Then the following are equivalent: 

       1)∃! 𝑆: 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 

       2) ∃! 𝑆:  𝑆 = {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

3)∃! 𝑆: 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠  

        4)∃! 𝑆: 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑  

5)∀𝐹: 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑  

6) ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑  

7) ∀𝐹: ∄𝐹 

8) 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 

Dem. 

1) => 2) 

∃! 𝑆:  𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 =>  𝑆 = {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =>  𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥   

=>  𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 𝑓𝑜𝑟 𝐹𝑖𝑟𝑠𝑡 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 𝑇ℎ𝑒𝑜𝑟𝑒𝑚 =>    

𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 , 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 => 

∀𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 , 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 =>  

𝑆 = {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} 

2)=> 3) 

𝑆 = {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} => 

∀𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 , 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 => 

∀𝑥: 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 => 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 ∀𝐹 =>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  ∃! 𝑆: 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠  

3)=> 4) 

∃! 𝑆: 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 =>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  ∀𝐹: 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 =>  ∃! 𝑆: 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑  

4)=> 5) 

∃! 𝑆: 𝑆 𝑖𝑙𝑙𝑢𝑖𝑛𝑎𝑡𝑒𝑑 => ∀𝐹: 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 

5)=> 6) 

∀𝐹: 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 =>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 

6)=> 7) 

∀𝐹: 𝐹 𝑛𝑜𝑡  𝑓𝑖𝑥𝑒𝑑 =>  ∀𝐹: ∄𝐹 
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7)=> 8) 

∀𝐹: ∄𝐹 =>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 

8)=> 1) 

𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 =>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∀𝑥 =>   

𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =>   𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 

Theorem of Velleca’s space-time (Tenth Velleca’s Theorem) 

Let S space-time and F future. Then the following are equivalent: 

       1)∃! 𝑆:  𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

       2) ∃! 𝑆:  𝑆 = SE ∪ SH 

       3)∃! 𝑆:  𝑆 = {𝑥: (𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡)  
∨  (𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡)} 

4)∃! 𝑆: 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 ∨ 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠  

        5)∃! 𝑆: 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 ∨ 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑 

        6)∃! 𝑆: 𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 ∨ 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 

7)∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∨ 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑  

        8) ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑  

9) ∀𝐹: ∃𝐹 ∨ ∄𝐹 

10) 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑓𝑎𝑘𝑒 ∨ 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 

Dem. 

1) => 2) 

∃! 𝑆:  𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 =>  𝑆 = SE ∪ SH  

2)=> 3) 

∃! 𝑆:  𝑆 = SE ∪ SH = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} ∪
 {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =  

{𝑥: (𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡)  
∨  (𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡)} 

3)=> 4) 

𝑆 = {𝑥: (𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡)  
∨  (𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡)} 

=>  ∀𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 , 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 
∨  𝑥  𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥  𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 => 

  ∀𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∨  𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 => 

  ∃! 𝑆: 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 ∨ 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠     
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4)=> 5)  

∃! 𝑆: 𝑆 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 ∨ 𝑆 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑠 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  

∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∨ 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 =>  ∃! 𝑆: 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 ∨ 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑 

5)=> 6) 

∃! 𝑆: 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 ∨ 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑 =>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∨ 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 =>  

 ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  ∀𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∨ 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 => 

 ∀𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∨  ∀𝑥: 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 =>  

𝑆 = {𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}   ∨   𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =
> 𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 ∨ 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠  

6)=> 7)  

𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 ∨ 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 =>  𝑆 = {𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡}   ∨  𝑆
= {𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} => 

∀𝑥: 𝑥 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 ∨  ∀𝑥: 𝑥 𝑟𝑒𝑣𝑒𝑙𝑎𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡 =
>  ∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∨ 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑  

7)=> 8) 

∀𝐹: 𝐹 𝑛𝑜𝑡 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 ∨ 𝐹 𝑟𝑒𝑣𝑒𝑎𝑙𝑒𝑑 =>  ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑   

8)=> 9) 

∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  ∀𝐹: ∃𝐹 ∨  ∄𝐹  

9)=> 10) 

∀𝐹: ∃𝐹 ∨ ∄𝐹 => ∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>    

𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 𝑓𝑎𝑘𝑒 ∨ 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 

10)=> 1) 

𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑠 𝑓𝑎𝑘𝑒 ∨ 𝑇ℎ𝑒 𝑙𝑎𝑤 𝑜𝑓 𝑏𝑖𝑔 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑠 𝑡𝑟𝑢𝑒 => 

∀𝐹: 𝐹 𝑓𝑖𝑥𝑒𝑑 ∨ 𝐹 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 =>  ∃! 𝑆: 𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 ∨ 𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 =>  

∃! 𝑆:  𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

 

 

 

 

 

 

© Copyright Domenico Velleca 7/08/2025. All rights reserved. 

     Reproduction, even partial, without authorization is prohibided. 

 



 

 

Eleventh Velleca’s Theorem 

Let S space-time. Then: 

1)𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 => 𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

2)𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 => 𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

Dem. 

𝑆 𝑖𝑠 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 => 𝑆 𝑑𝑎𝑟𝑘𝑒𝑑 => 𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

𝑆 𝑖𝑠 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 => 𝑆 𝑖𝑙𝑙𝑢𝑚𝑖𝑛𝑎𝑡𝑒𝑑 => 𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 

Twelveth Velleca’s Theorem 

𝐿𝑒𝑡 SE 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 𝑠𝑝𝑎𝑐𝑒 − 𝑡𝑖𝑚𝑒 𝑎𝑛𝑑 SH 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 𝑠𝑝𝑎𝑐𝑒 − 𝑡𝑖𝑚𝑒.  𝑇ℎ𝑒𝑛: 

SE ∩ SH = ∅ 

Dem. 

SE ∩ SH = {𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} ∩ {𝑥: 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} =
{𝑥: 𝑥 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡, 𝑥 𝑛𝑜𝑡 𝑓𝑖𝑥𝑒𝑑 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑣𝑒𝑛𝑡} = ∅ 

Thirteenth Velleca’s Theorem 

Let SE 𝐸𝑖𝑛𝑠𝑡𝑒𝑖𝑛′𝑠 𝑠𝑝𝑎𝑐𝑒 − 𝑡𝑖𝑚𝑒 𝑎𝑛𝑑 SH 𝐻𝑒𝑖𝑛𝑠𝑏𝑒𝑟𝑔′𝑠 𝑠𝑝𝑎𝑐𝑒 − 𝑡𝑖𝑚𝑒. 𝑇ℎ𝑒𝑛: 

SE ∪ SH =  SE II SH 

Dem. 

SE II SH = (SE ∪ SH)\(SE ∩ SH) = (SE ∪ SH)\∅ = SE ∪ SH 

Fourteenth Velleca’s Theorem 

Let S space-time, Then: 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 <=> 𝑆 𝑖𝑠 𝑎 𝑝𝑎𝑟𝑡𝑖𝑡𝑖𝑜𝑛 

Dem. 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 <=>  𝑆 = SE ∪ SH , SE ∩ SH = ∅ , SE ≠ ∅ , SH  ≠ ∅ <=> 𝑆 𝑖𝑠 𝑎 𝑝𝑎𝑟𝑡𝑖𝑡𝑖𝑜𝑛   

Fifteenth Velleca’s Theorem 

Let S space-time, Then: 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 <=>  SE ⊆ 𝑆 𝑜𝑟 SH ⊆ 𝑆 

Dem. 

=> 

𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠 =>  𝑆 = SE ∪ SH  =>  SE ∪ SH  ⊆ 𝑆 =>  SE ⊆ 𝑆 𝑜𝑟 SH ⊆ 𝑆 

<= 

SE ⊆ 𝑆 𝑜𝑟 SH ⊆ 𝑆 =>  SE ∪ SH = 𝑆 =>  𝑆 𝑖𝑠 𝑉𝑒𝑙𝑙𝑒𝑐𝑎′𝑠  
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