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COMMENTARY ON THE RESEARCH PAPERS 

Of the scientific papers, 33 were published without any co-authors. Among the 
co-authors H. Länger ranks first in terms of the number of joint publications.

1. PAPERS IN DISCRETE MATHEMATICS 
These include the papers [9] – [12] on regular graphs as well as publications on 
problems in chemistry and biology where graph-theoretic methods are widely 
used (see sections 3.2 and 3.3 of this commentary). Further, there are the 
papers on the solution of a difference equation [36], the triangulation of matrices 
[43] and on a conjecture of Fejes Tóth and J.Molnár concerning the thinnest 
covering of the plane by incongruent circles [13], [84], [86].  (The conjecture of 
Fejes Tóth and J.Molnár was formulated in 1958, proved in essence for the case 
that only two distinct kinds of circles can occur in 1961 and unsuccessfully 
attempted to be proved by myself as a student. Back then I postponed this 
problem to the years after my retirement. At that time, I actually managed to find 
a solution by building on the results I had achieved as a student.) 



2. PAPERS IN LATTICE THEORY 
The main focus is on polynomials and polynomial functions on lattices [14] – 
[17], [19] – [21], [24], [27] – [31], [33]. Particularly mentionable are results of [33] 
achieved together with G. Eigenthaler, as they have been included in one  of the 
most authorative books on lattice theory (G. Grätzer, Lattice Theory: 
Foundation, Birkhäuser 2011). – Lattice-theoretic methods are also used within 
papers on axiomatic quantum mechanics (see 3.1 of this commentary) and are 
employed for cryptographic purposes [71], [72].

3. PAPERS RELATING TO NATURAL SCIENCES 
3.1 PHYSICS (Quantum Mechanics) 
Research on the representation of observables [35], [37] is followed by a series 
of papers on quantum logic [58], [59], [60], [62] – [64], [66], [73], [74], [76] – [83], 
[85], [87] – [96]. In these papers ring-like quantum logics as well as various 
generalizations of the concept of Hilbert-logics play a key role as they allow for 
descriptions of several quantum mechanical effects and to distinguish between 
a quantum behavior and one which is characteristic for phenomena of classical 
physics.
3.2 BIOLOGY 
Following the papers on an explicit solution of the Fisher-Wright model of 
population genetics [34] and on the spread of infections [38] is a series of 
publications on the arrangement of chromosomes during cell division [39], [40], 
[42], [45], [48] – [52], [54], [56], [57], [65]. In particular, it is shown that the 
Bennett model on the arrangement on chromosomes, then well known among 
cell-biologist, is mathematically inconsistent and hence most likely biologically 
unjustified.
3.3 CHEMISTRY (On the theory of molecular orbitals) 
These papers deal with characteristic polynomials of molecular graphs with 
different heteroatoms (different Coulomb integrals) and unequal attractive forces 
between atoms (different resonance integrals) in order to determine molecular 
orbitals. [67] – [70], [75]. The paper [68] is somewhat more general, it deals with 
the energy function of an arbitrary n-component system in quantum mechanics. 

4. WORKS ON THE DIDACTICS OF APPLIED MATHEMATICS 
These papers are primarily aimed at explaining mathematical methods to 
practioners [32], [41], [44], [53], [61]) or are directed specifically at high school 
teachers ([22], [23], [26], [46], [47], [100], [102]). A test for the university level 
proficiency in mathematics is also developed and statistically analysed [18], [25]. 
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