3. Using the Lagrangian density
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and the Euler-Lagrange equation
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derive the Gross-Pitaevskii equation.
4. Starting from the Hamiltonian
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for interacting fermions, do the BCS mean field approximation and explain
the meaning of the Pairing, Hartree and Fock fields. Write down the mean
field Hamiltonian and express it in momentum basis using
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Here m and p are the mass and the chemical potential of the particle de-
scribed by the field v, Vp is the interaction strength in the contact potential
approximation and V is the volume of the system.



