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Euler's Formula

For a connected planar graph with v vertices, e edges, and f
faces, we have

v − e+ f = 2.

This formula can be used if you are given two out of three

measurements for the number of vertices, edges, or faces.

Plug the known measurements into the formula and solve for

the third missing measurement.



Example 1: Find v

A graph has 25 faces and 40 edges. How  many  vertices does it 
have?



Example 1: Find v

A graph has 25 faces and 40 edges. How many vertices does it

have?

e = 40, f = 25

v − e+ f = 2

v −40+25 = 2

v −15 = 2

v = 2+15= 17 vertices



Example 2: Find e

A graph has 20 vertices and 7 faces. How  many  edges does it 
have?



Example 2: Find e

A graph has 20 vertices and 7 faces. How many edges does it

have?

v = 20, f = 7

v − e+ f = 2

20− e+7 = 2

−e+27 = 2

−e = 2−27

−e = −25

e = 25 edges



Example 3: Find f

A graph has 32 vertices and 45 edges. How  many  faces does it 
have?



Example 3: Find f

A graph has 32 vertices and 45 edges. How many faces does it

have?

v = 32, e = 45

v − e+ f = 2

32−45+ f = 2

−13+ f = 2

f = 2+13= 15 faces


