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 Probability of contacts between communicating civilizations 

Short description of algorithms used in the exercises: 

 Algorithm 1: probability of simultaneous existence of at least two civilizations - 
version with uniform civilizations time existence 

In this scenario we assume, that technical civilizations started to born T.tot years ago. Each 
of these civilizations lives T.ext. During the time T.tot exactly n.civ civilizations can be born. 
We assume, that the civilizations can be born in random (uniformly distributed) moments of 
time. 

The algorithm is implemented as follows: 

1. Input parameters: T.tot, T.ext, n.civ 
2. Initialize “event counter” L=0 
3. Generate randomly n.civ positive numbers, ti,  smaller than T.tot, where ti is a time 

when i civilization started to live. It means that i civilization lives in a time interval [ti, 
ti+T.ext]. 

4. For i civilization check if another civilization, j, started to live in the time interval [ti, 
ti+T.ext]. If yes, increase even counter, L,  by 1. 

5. Repeat points 3 and 4 N times. 
6. Output: probability =  L/N. 

Algorithms 2 and 3 are implemented similarly. 

 Algorithm 2: Probability of simultaneous existence of at least one civilization 

Probability of simultaneous existence of at least one civilization with ours (or any that has been 
existed) for T.ear years. We assume, that technical civilisations started to born T.tot years 
ago. Each of these civilizations lives T.ext. During the time T.tot exactly n.civ civilizations 
can be born. We assume, that the civilization can be born in random (uniformly distributed) 
moments of time. 

 Algorithm 3: probability of simultaneous existence of at least two civilizations\\ 
- version with civilizations time existence diversity 

In this scenario we assume, that technical civilizations started to born T.tot years ago. Each 
of these civilizations exists for a certain non-constant number (uniformly randomly distributed) 
of years. During the time T.tot exactly n.civ civilizations can be born. We assume, that the 
civilization can be born in random (uniformly distributed) moments of time. 

 

 Exercise 1 

Check, by using algorithm 1, that for a given number of civilizations, the probability of contact 
is the larger, the larger is life time of these civilizations. Assume, that T.tot=1 Gyr, n.civ=100 
and T.ext=1, 2, 3, …, 10 kyrs. Plot the probability as a function of T.ext. Is it a linear function? 
Test your hypothesis for other values of the input parameters, for example use n.civ=200 and 
T.ext=10, 20, 30, …, 100 kyrs.  
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 Exercise 2 

Check, by using algorithm 1, that for a given constant life time of the civilizations, the 
probability of contact is the larger, the larger is the number of these civilizations that have 
occurred in the universe. Assume, that T.tot=1 Gyr, T.ext =10 kyrs and n.civ=10, 20, 30, …, 
100. Plot the probability as a function of n.civ. Is it a linear function? Experiment with different 
input parameters. 

 

 Exercise 3 

Check if the following hypothesize is true or false: probability of contact between two 
civilizations is the same if the time of life of the civilization is 10 times larger and the total 
number of civilizations is 10 time smaller. 

Use algorithm 1. 

 

 Exercise 4 

Calculate the probability of contact between our and alien civilization, by assuming that 
T.tot=1Gyr, T.ext=10000 years, n.civ=50, T.ert=1000 years? 

 

 Exercise 5 

Calculate the probability of contact between our and alien civilization, for constant values of 
T.tot, T.ext, T.ert as a function of n.civ? It is a linear function? Test your hypothesis for 
different values of input parameters. 

 

 Exercise 6 

Use algorithm 1 to find the probability of contact between civilizations for T.tot=1Gyr, 
T.ext=100 kyr and n.civ=100. Use algorithm 3 to calculate the same probability for civilizations 
that live between 50 and 150 kyrs. In this case we can expect that the mean lifetime of 
civilizations is 100 kyr. Is the probability the same as calculated by using algorithm 1? 

 

 
 Exercise 7 

The ancient Egyptian civilization began to live about 5000 years ago, on the other side, 
dinosaurs lives about 100 million years. Calculate probability that 2 civilizations can live in the 
same time assuming that T.ext equals 5000 and 100 million years respectively by assuming 
different values of n.civ and T.tot. 
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