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assumes r 2 3.) Observe that the parallel classes of N(W) are exactly the Sets of 
right cosets of the components of W. Conversely, every translation net with 
translation group G can be coordinatized as in (1.4) for a suitable partial 
congruence partition W in G (see [33,4]). Hence the existence of translation nets 
is a purely group-theoretic problem which can be formulated as follows: 

(1.5) Let G be a group of order s2 > 1. Determine the number 

T ( G )  : = max{r s s + 1 I there exists an (s, r)-PCP in G )  

exactly or find at least bounds for it. 
In this survey, we will discuss the existence problem for translation nets, the 

question of when a translation net is maximal and the codes of abelian translation 
nets. This updates the relevant section in Jungnickel [24]. 

2. Upper bounds for T ( G )  

It is easy to show that the degree r of an (s, r)-net N is at most s + 1. Equality 
holds if and only if any two points are joined by exactly one line. In this case N is 
an affine plane of order s. Thus translation nets are generalizations of the 
weil-known translation planes which were first studied by Andre [I]. The standard 
reference for translation planes is Lüneburg [27]. It is a fundamental fact that the 
translation group of a translation plane is elementary abelian. Therefore, we 
have: 

(2.1) If G is an elementary abelian group of order p2" > 1 (for some prime p),  
then T ( G )  = pn + 1. 

A natural question, which was firnt dealt with by Jungnickel [21] is to ask for 
upper bounds for the degree r of a translation net with translation group G 
provided that G is not elementary abelian. Theorem 2.2 is due to Frohardt [14] 
which is generalized by Jungnickel [23]. It says that upper bounds on T(G) are 
found by studying the Sylow-subgroups of G. 

Theorem 2.2. Let G be a group of order s2 > 1, p be a prime diükör öfs arid let P 
be a p-Sylow-subgroup of G. Then any (s, r)-PCP in G induces a partial 
congruence parh'tion in P with the Same degree r, i.e. T ( G )  < T ( P ) .  

This result is the main motivation for studying the existence of partial 
congruence partitions in p-groups. Theorem 2.3 solves problem (8.2.14) of 
Jungnickel [24]. 

Theorem 2.3 (Hachenberger [18]). Let p be any prime und let G be a group of 
order P2" which iy not elementa~ abelian. If n 3 4, then 






















