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Imagine 

that your friend 
decides to build a quantum 

graph while on holiday somewhere far 
away. They find out the quantum graph's 

harmonics and send you the list of 
frequencies on a postcard. Can 

you rebuild your friend’s 
quantum graph just by 

knowing this list? This 
riddle is an 

example of an 
inverse 

problem.

We can find different 
quantum graphs which 
share the same spectrum. These 
quantum graphs sound the same and 
are called isospectral. Turn over this 
leaflet and see a quantum graph; find 
its isospectral partner in our 
exhibit. Listen out for other 
quantum graphs that sound 
the same, try these two 
for example...

Real world 
examples of 
inverse problems 
include radar, sonar and 
ultrasound. This is when 
indirect measurements help us 
see the shape of an object.
 
Can every quantum graph be rebuilt just 
from knowing its spectrum of sounds? That is, 
can you hear the shape of a graph?
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