3. Schwinger-Dyson Equations

1. A o—m Ward Identity (Amit, 5.11)
Derive the following
Frm‘r(p) - Foo(p) = _Uro'ﬂﬂ(p7 0, _p) (1)

with the aid of the Ward-Takahashi identity for the effective action. What
happens as p — 07

2. ¢* theory
Derive the Schwinger-Dyson equation for ¢* theory for the full 1PI propa-
gator. Give a diagrammatic version of your analytic result.

3. Yukawa theory
(i) Obtain analytic and diagrammatic Schwinger-Dyson equations for the
Yukawa theory with generating functional

ZJ,n,n) = /DiﬁDwDa of [ dtelti [ (Jotnutidn)

with ) .
L= §—m) — gy + 50,00"c — Zm?”.

Hint: start with

/Dz/?DwDo (% + 77) e =0.
(ii) Obtain the Schwinger-Dyson equation for the o) vertex.



