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Introduction

Group theory and its application in understanding symmetry of inorganic molecules arise from
the need to systematically analyze molecular shapes and bonding patterns (1). Symmetry
operations such as rotation, reflection, and inversion define how a molecule can be transformed
without altering its overall appearance. By identifying these operations, molecules are classified
into specific point groups. In inorganic chemistry, many coordination complexes possess well-
defined symmetry that influences their electronic and vibrational properties (2). Group theory
allows chemists to predict which vibrational modes will be active in infrared or Raman
spectroscopy. This provides valuable information about bonding and structure. Group theory also
helps interpret electronic transitions in coordination compounds by determining whether
transitions are symmetry-allowed or forbidden (3). These predictions explain intensity patterns
observed in spectroscopic experiments. Furthermore, symmetry considerations guide
understanding of orbital overlap in bonding. Structural studies confirm the presence of symmetry
elements predicted by group theory (4). These observations validate theoretical assignments of
point groups and symmetry operation. Theoretical models combined with experimental evidence
demonstrate how symmetry controls bonding, geometry, and reactivity in inorganic molecules

(5). Thus, group theory remains an essential analytical tool in inorganic chemistry.
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Conclusion

Group theory provides a powerful and systematic method for analyzing symmetry in inorganic molecules. By
classifying structures into point groups, chemists can predict spectroscopic behavior and bonding characteristics.
The integration of group theory with experimental techniques strengthens the interpretation of molecular structure
and reactivity. As inorganic systems become more complex, group theory continues to offer clarity in understanding
symmetry-related properties.
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