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2-simplex = oriented face = (v1, v2, v3) 
  

1-simplex = oriented edge = (v1, v2) 
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0-simplex = vertex = v 

Building blocks for oriented simplicial complex 



2-simplex = oriented face =  
 

f = (v1, v2, v3) = (v2, v3, v1) = (v3, v1, v2) 
 
 
 
 
 
 

– f = (v2, v1, v3) = (v3, v2, v1) = (v1, v3, v2) 
 
 
  

v2 

e2 e1 

e3 
v1 v3 

v2 

e2 e1 

e3 
v1 v3 

Building blocks for oriented simplicial complex 



3-simplex =  
   σ   = (v1, v2, v3, v4) = (v2, v3, v1, v4) = (v3, v1, v2, v4) 

= (v2, v1, v4, v3) = (v3, v2, v4, v1) = (v1, v3, v4, v2) 
= (v4, v2, v1, v3) = (v4, v3, v2, v1) = (v4, v1, v3, v2) 
= (v1, v4, v2, v3) = (v2, v4, v3, v1) = (v3, v4, v1, v2) 

 
 – σ = (v2, v1, v3, v4) = (v3, v2, v1, v4) = (v1, v3, v2, v4) 
    = (v2, v4, v1, v3) = (v3, v4, v2, v1) = (v1, v4,v3, v2) 

= (v1, v2, v4, v3) = (v2, v3, v4, v1) = (v3, v1, v4, v2) 
= (v4, v1, v2, v3) = (v4, v2, v3, v1) = (v4, v3, v1, v2)  

Building blocks for oriented simplicial complex 
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2-simplex = oriented face = (v1, v2, v3) 
  

1-simplex = oriented edge = (v1, v2) 
  Note that the boundary 

of this edge is   v2 –  v1   e 
v1 v2 

0-simplex = vertex = v 

Note that the boundary  
of this face is the cycle 

e1 + e2 +  e3  
=   (v1, v2) + (v2, v3) – (v1, v3) 
=   (v1, v2) – (v1, v3) + (v2, v3)   

Building blocks for oriented simplicial complex 



3-simplex = (v1, v2, v3, v4) = tetrahedron 
 
 
 
 
 
 

boundary of (v1, v2, v3, v4) = 
   – (v1, v2, v3) + (v1, v2, v4) – (v1, v3, v4) + (v2, v3, v4)  
 
n-simplex = (v1, v2, …, vn+1)  
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Building blocks for oriented simplicial complex 
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e3 
v1 v3 

2-simplex = face = {v1, v2, v3} 
  Note that the boundary  

of this face is the cycle 
e1 + e2 +  e3  

= {v1, v2} + {v2, v3} + {v1, v3} 

1-simplex = edge = {v1, v2} 
  Note that the boundary 

of this edge is v2 +  v1   e 
v1 v2 

0-simplex = vertex = v 

Building blocks for an unoriented simplicial complex 
using Z2 coefficients 



3-simplex = {v1, v2, v3, v4} = tetrahedron 
 
 
 
 
 
boundary of {v1, v2, v3, v4} = 
{v1, v2, v3} + {v1, v2, v4} + {v1, v3, v4} + {v2, v3, v4}  
 

n-simplex = {v1, v2, …, vn+1} 
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Building blocks for a simplicial complex using 
 Z2 coefficients 
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