
 

Errata of “Digital and Discrete Geometry” 
 

1. On Page 174, Equation (10.4) should be changed by adding η(t) in the original 

equation.  
  

 

 

 

2. On Page 232, the curvature referring to (10.4) should be changed accordingly.  

 

3. On Page 159, Line 24, H0=Z. This is because there is only one connected component.      

On Line 25, H2(X)=0 since one 2-cell cannot make a cycle made by 2-cells.   
 

To understand why H0  is Zk where k is the number of connected components in X, we can see 

∂0 send every point to 0. So Ker(∂0) contains every 0-cell as generator. We now consider 

Im(∂1). ∂1 sends every 1-cell to its boundary. That are two 0-cells. Even though that it is not 

intuitively true, but two 0-cells of a 1-cell is a 0-cycle. This is the only special case. For an n-

disk, its boundary is a (n-1)-cycle. When n>1, it is intuitively correct as well. We need to 

remove the group generated by the 0-cycle (two 0-cells) from Ker(∂0). That is just one Z. Then 



we get a reduced Ker(∂0).  For every 1-cell in X, we will withdraw a Z from Ker(∂0). So we will 

end up with H0=Z if there is only one connected component.  We can also see that H0  is Zk 

where k is the number of connected components in X.  

 

For example, a triangle (not filled) has three edges (1-cells), a,b,c with vertices (0-cells) A,B,C. 

a<A,B> (or g=A-B that is an element in group C0), bB-C, and CC-A.  So C-A = -((A-B)+(B-

C)) in the group. We only use two generators (A-B) and (B-C). So Im((∂1)=Z2.   Ker(∂0)=Z3 since 

every A,B,C is generator. So, H0=Z. For the same reason, if a component has t vertices, we 

only need (t-1) edges to link them (a spanning tree), the rest of edges is the combination of 

the subset of 0-cells in the tree. H0=Z for this component. 

 

The homology group is cycles modulo boundaries (the boundary of a (i+1)-object). Boundary 

is always a cycle or a set of cycles, but cycle may not be a boundary of a ``solid.’’ Homology is 

to count the cycle that is not a boundary. And the number of minimal cycles, not the one can 

be generated in terms of a group.  


