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Formal groups are easily defined algebraic objects that have a wide range of applications in
many field of mathematics from cobordism theory to number theory with the present talk being
devoted to the latter. They are defined as formal power series F in two variables such that
F (x, 0) = x; F (F (x, y), z) = F (x, F (y, z)) and F (x, y) = F (y, x). A relation between formal
groups and reciprocity laws is investigated following the approach by Honda. Let ξ denote an
m-th primitive root of unity. For a character χ of order m, we define two one-dimensional formal
groups over Z[ξ] and prove the existence of an integral homomorphism between them with linear
coefficient equal to the Gauss sum of χ. This allows us to deduce a reciprocity formula for the
m-th residue symbol which, in particular, implies the cubic reciprocity law.
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All necessary definitions and notations it can be found in [1,2].

Theorem 1. Let G be a group and H ⊆ K ⊆ G be its two included subgroups. Let set T =
{ti,j}i∈E1,j∈E2

be a loop transversal in G to H and set T1 = {t0,j}j∈E2
be a corresponding loop

transversal in K to H. So there exist the loop transversal operation L = 〈E, ·〉, corresponding to
the transversal T , and its subloop - loop transversal operation L1 = 〈E2, ·〉, corresponding to the
transversal T1. Also there exist folllowing three permutation representations:
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1. a permutation representation Ĝ of the group G by the left cosets to its subgroup H;

2. a permutation representation Ǧ of the group G by the left cosets to its subgroup K;

3. a permutation representation L̆ of the loop L by the left cosets to its subloop L1.

Then the following afirmations are true:

a The kernel CoreG(H) of the permutation representation Ĝ is a multiplication group of the
loop CoreL(L1) - the kernel of the permutation representation L̆;

b For every g ∈ G:
ĝ(〈x, y〉) = 〈u, v〉 ⇔ ǧ(x) = u, ǧ(y) = v.
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The purpose of this communication is the definition and investigation of a new inverse operation
in the class of preradicals PR of the category R-Mod of left R-modules.
In [1] and [2] two inverse operations, the left quotient with respect to join and the left coquotient
with respect to meet, are defined and studied. These operations exist for any pair of preradicals
of PR. In [3] another inverse operation is introduced and investigated, namely the left quotient
with respect to meet which, in contrast to the preceding cases, is partial.
In the present lecture in a similar manner as in [3], a new partial inverse operation is defined.
We will show the criteria of existence of this operation, its main properties, the relations with the
lattice operations of PR and some particular cases.
We remind that a preradical r in the category R-Mod is a subfunctor of identity functor of
R-Mod, i.e. r (M) ⊆ M and f (r (M)) ⊆ r (M ′) for any R-morphism f : M → M ′ ([4]).
Definition. Let r, s ∈ PR. The left coquotient with respect to join of r by s is defined as the

greatest preradical among rα ∈ PR with the property rα # s ≤ r. We denote this preradical by
r ∨/# s and we will say that r is the numerator and s is the denominator of the left coquotient
r ∨/# s.
Lemma 1.(Criteria of existence) Let r, s ∈ PR. The left coquotient r ∨/# s of r by s with

respect to join exists if and only if r ≥ s and it can be presented in the form
r ∨/# s = ∨{rα ∈ PR | rα # s ≤ r}.
Proposition 1. If r, s ∈ PR, then for any preradical t ∈ PR we have:


