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Objectives: 

1. Provide understanding of different aspects of computational chemistry. 

2. Describe knowledge of various approximate techniques in quantum chemistry. 

UNIT-1

Introduction  and  Numerical  Methods:  Introduction,  Basic  Programming  Techniques,
Interpolation and Curve Fitting, Roots of Equations, Matrix Methods, Differential Equations,
Numerical Integration, Integral Transforms

UNIT-2

Variational  Principle,  Variational  Method:  Linear  Variational  Method  and  applications.
Variational  Method  in  Chemical  Bonding,  Molecular  Orbital  Treatment  of  Polyatomics.
Perturbation Theory - Molecular Response to Electric Field, Degenerate Perturbation Theory.
Excited  States  of  He  Atom,  Slater  Determinants,  Energy  Expectation  Value  with  Slater
Determinants, Self-Consistent Field Method. 

UNIT-3

Canonical Hartree-Fock Equations, Hartree-Fock Energy, Hartree-Fock-Roothan Equations.
The Density Matrix, Evaluation of Molecular Properties, Basis Sets, Electron Correlation and
Post  Hartree-Fock  Methods,  Time-Dependent  Perturbation  Theory,  Slowly  Switched
Constant Perturbation, Oscillating Perturbation, and Einstein’s Coefficients.

UNIT-4

Density functional methods, Softwares for quantum mechanical calculations, Different forms
of inputs for Ab initio calculations, Computation of single point energies

UNIT-5

Geometry optimization: Electron densities and electrostatic potentials, Analysis of output for
Gausian  programmes,  Molecular  frequencies,  modelling  in  solutions,  Thermodynamic
functions, NMR frequencies, QSAR, Transition states
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