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Exercise 29: Universality of β function coefficients

Show that the first two coefficients of the β function are universal, that is, they do not depend
on the precise nature of the renormalization prescription. Hint: Assume that renormalized
couplings agree at lowest order.

Exercise 30: Low energy effective Lagrangian

Calculate the amplitude for elastic scattering of Goldstone bosons to leading order in E/F
using the low-energy effective Lagrangian
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Verify that the result is the same you get using the full Lagrangian
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Exercise 31: Redundant interactions and field redefinitions

Show that any interaction Oi proportional to the field equations of motion,

Oi =

∫
d4x f(θ, ∂µθ)

δS

δθ
, (3)

can be eliminated by a field redefintion. How would you eliminate an interaction proportional
to �θ?
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