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Network Reliability 

• An s–t network consists of a source node s, a 
terminal node t, possibly some additional  
nodes, and edges that connect pairs of nodes 

Various combinations of 
series/parallel connections 



Network Reliability 

• Let Fi be the event that edge i fails, with 
probability pi, independently for each edge 

• Network outage is said to occur if at least one 
link fails along every s–t path, which is the 
event F 

• Want to find P(F) either exactly or 
approximately 

 









Boole’s Inequality (Union Bound) 

• For a countable set of events 𝐴1, 𝐴2, …, we 
have:  
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Network Flow 
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Network capacity 

• If a link fails, it cannot carry any flow. If a link 
does not fail, it can carry flow at a rate up to 
the link capacity. Link capacities and flows are 
given in units of some quantity per unit time. 
For example, the units could be gallons per 
minute (for an irrigation system), packets per 
second (for a communication network), or cars 
per hour (for a transportation system). 
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