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ON THE LOGARITHM OF THE DETERMINANT OF THE ANB-MATRIX AS A FUNCTION OF THE
SIGNLESS LAPLACIAN: 1. CONTRIBUTIONS OF FUNCTIONAL GROUPS
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Tbilisi State Medical University

21, Javakhishvili Tbilisi State University, Georgia
3University of Kragujevac, Serbia,
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Abstract:

Logarithm of the determinant of ANB matrices has been fruitfully used for QSAR/QSPR modeling. We have shown that the
ANB matrix (') can be expressed by using the signless laplassian matrix of the graph and has the following shape for modeling
saturated hydrocarbons: ' = 2| + Q . Once the signless Laplacian is positive semi-definite, all eigenvalues of I are positive here,
therefore the logarithm of its determinant equals to the trace of the matrix logarithm. Application of a helper matrix with a
suitable spectral radius, its expansion into the Taylor-Maclaurin series, and taking into account that the kth trace of the matrix
yields the k™ spectral moment that allows for calculations of embedding frequencies of sub-graphs leads to the following:
GG ~0.3663n +0.2366m - 0.0267|K, | +0.0005|K, ,| - 0.000036|D, | - 0.0005|C, | - 0.00012|K,| - 0.00004|C, | - 0.000072|C,]| +
0.000008|D, | +0.000096|K, ,| +0.000008|C, | +0.000008|®, | +0.000008|C,| +0.000016|C, | +0.000032|®,|

It is notewosrthy that, in principle, the GG index can be approximated at an arbitrary precision once the corresponding spectral mo-
ments are calculated.

Keywords: chemical graph, adjacency matrix, topological index, signless Laplacian, logarithm of a matrix




