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Chapter 1

Lecture 1

1.1 Quantum Mechanics

Quantum mechanics is based on classical mechanics. There are basically three approaches

for point particle mechanics.

1. Newtonian:

~F = m · ~a = m · ∂
2~r

∂t2
(1.1)

This is a second order differential equation in time t.

2. Lagrangian: Motion is described by the function on which is called Lagrangian of the

system of particles as,

L(qi, q̇i, t) = T (qi, q̇i)− V (1.2)

Here qi are generalized coordinates, q̇i are generalized velocities. V is the potential, T

is the total kinetic energy of the system in (1.2).

Equations of motions are called the Euler-Lagrange equations, and they are expressed

as:
d

dt

(
∂L

∂q̇i

)
− ∂L

∂qi
= 0,∀i = 1, ..., n

These equations are valid for conservative systems.

3. Hamiltonian: The physical system will be described by the Hamiltonian H(qi, pi, t) in

the phase .. space as,

H(qi, pi, t) = T (qi, q̇i) + V (1.3)
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