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Applications of Graphs  

Since they are powerful abstractions, graphs can be very important in modeling data. In fact, many problems can be 

reduced to known graph problems. Here we outline just some of the many applications of graphs. 

1. Social network graphs: to tweet or not to tweet. Graphs that represent who knows whom, who communicates 

with whom, who influences whom or other relationships in social structures. An example is the twitter graph 

of who follows whom. These can be used to determine how information flows, how topics become hot, how 

communities develop, or even who might be a good match for who, or is that whom.  

2. Transportation networks. In road networks vertices are intersections and edges are the road segments 

between them, and for public transportation networks vertices are stops and edges are the links between 

them. Such networks are used by many map programs such as Google maps, Bing maps and now Apple IOS 6 

maps (well perhaps without the public transport) to find the best routes between locations. They are also used 

for studying traffic patterns, traffic light timings, and many aspects of transportation. 

3. Utility graphs. The power grid, the Internet, and the water network are all examples of graphs where vertices 

represent connection points, and edges the wires or pipes between them. Analyzing properties of these graphs 

is very important in understanding the reliability of such utilities under failure or attack, or in minimizing the 

costs to build infrastructure that matches required demands. 

4. Robot planning. Vertices represent states the robot can be in and the edges the possible transitions between 

the states. This requires approximating continuous motion as a sequence of discrete steps. Such graph plans 

are used, for example, in planning paths for autonomous vehicles 

5. Neural networks. Vertices represent neurons and edges the synapses between them. Neural networks are 

used to understand how our brain works and how connections change when we learn. The human brain has 

about 1011 neurons and close to 1015 synapses. 

6. Graphs in compilers. Graphs are used extensively in compilers. They can be used for type inference, for so 

called data flow analysis, register allocation and many other purposes. They are also used in specialized 

compilers, such as query optimization in database languages. 

 


