
At each step, the propagation between neighboring points is given by

By the virtue of the completeness relation

We have

Introduction in the framework of Quantum Mechanics

Matrix element corresponding to transformation from
To                at time         is given by:     

We want to evaluate the matrix elements
For that, we split the time interval into        equal parts of duration

  at time 
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We have

We deal with classical Hamiltonian now! Additional integration over 
the momentum space- the particle may propagate between two 
points with arbitrary momenta. 
(What about renormalization and Lorentz Invariace?)

We take the limit                               and                            also neglecting

Desired matrix element is given in terms of integral over all phase 
space.

Now that's a lot of integrals.

Field Theory

1 degree of freedom                                                      

Continous amount of degrees of freedom
labeled by 

QFT is usually formulated in terms of expectation values of time-ordered products of field 
operators
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Path Integral postulate:

Lorentz

Euclidean

Related by Wick Rotation

The normalization is 

One may calculate the path integral using the generating functional defined as

Then

Example- finding Green's function for the quadratic Lagrangian:
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The definition of Green's function gives shape to the solution

This gives a differential equation for

The generating functional is useful in the context of perturbation theory.
Consider an interaction Lagrangian, such that 

The interacting Green's function is given by
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