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Example(1-10): 

Find all chains in the following groups and determine their 

length and type. 

 (Ζ8, +8); 

 (Ζ12, +12); 

 (Ζ18, +18) (Homework). 

Solution: The subgroups of a group (Ζ8, +8) are : 

𝐻1 = (Ζ8, +8) 

𝐻2 = ({0}, +8) 

𝐻3 = (〈2〉, +8) = ({0,2,4,6}, +8) 

𝐻4 = (〈4〉, +8) = ({0,4}, +8) 

Then the chains in (Ζ8, +8) are: 

Ζ8 ⊃ {0} is a trivial chain of length one. 

Ζ8 ⊃ 〈2〉 ⊃ {0} is a normal chain of length two, but it is not 

composition chain, since there is a normal subgroup 〈4〉 in 

Ζ8, such that 〈2〉 ⊃ 〈4〉. 
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Ζ8 ⊃ 〈4〉 ⊃ {0} is a normal chain of length two, but it is not 

composition chain, since there is a normal subgroup 〈2〉 in 

Ζ8, such that 〈2〉 ⊃ 〈4〉. 

Ζ8 ⊃ 〈2〉 ⊃ 〈4〉 ⊃ {0} is a composition chain of length 

three.  

The subgroups of a group (Ζ12, +12) are : 

𝐻1 = (Ζ12, +12) 

𝐻2 = ({0}, +12) 

𝐻3 = (〈2〉, +12) = ({0,2,4,6,8,10}, +12) 

𝐻4 = (〈3〉, +12) = ({0,3,6,9}, +12) 

𝐻5 = (〈4〉, +12) = ({0,4,8}, +12) 

𝐻6 = (〈6〉, +12) = ({0,6}, +12) 

Then the chains in (Ζ12, +12) are: 

Ζ12 ⊃ {0} is a trivial chain of length one. 

Ζ12 ⊃ 〈2〉 ⊃ {0} is a normal chain of length two. 

Ζ12 ⊃ 〈3〉 ⊃ {0} is a normal chain of length two. 
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Ζ12 ⊃ 〈4〉 ⊃ {0} is a normal chain of length two. 

Ζ12 ⊃ 〈6〉 ⊃ {0} is a normal chain of length two. 

Ζ12 ⊃ 〈2〉 ⊃ 〈4〉 ⊃ {0} is a composition chain of length 

three. 

Ζ12 ⊃ 〈3〉 ⊃ 〈6〉 ⊃ {0} is a composition chain of length 

three. 

Example(1-11): 

Let (𝐺,∗) be the group of symmetries of the square.  

A normal chain for (𝐺,∗) which fails to be a composition 

chain is  

𝐺 ⊃ {𝑅180, 𝑅360} ⊃ {𝑅360}. 

Example(1-12): (Homework) 

Determine the following chain whether normal, 

composition:  

𝐺 ⊃ {𝑅90, 𝑅180, 𝑅270, 𝑅360} ⊃ {𝑅180, 𝑅360} ⊃ {𝑅360}. 

   

 


