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Exercise 1: Dyson-Schwinger equation (4+/4 points)

Consider an euclidean, real scalar field theory with a Liy[¢] = ﬁ¢4 interaction. In the
lecture you derived the Dyson-Schwinger equation for a scalar field theory with generating

functional Z[J],
(58] )=

Use this expression to derive exact equations that are satisfied

i) by the two- and four-point (with three points identified) functions.

ii) by the four- and six-point (with three points identified) functions.

Exercise 2: Connected Green’s functions and the effective action (4 points)

In the lecture you have found the following relations between amputated Green’s functions
G and the proper vertices I'™ for a general action S[¢)]
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+ 2 permutations.
Identify the permutations and use the relations to give the connected Green’s functions
G5(z1,x9,23) and  GY(x1, 29, X3, T4), (3)

as functions of I'®)
What happens in the special case of ¢*-theory?

Exercise 3: Integrals of Grassmann variables (/+/ points)

Calculate the following integrals for complex Grassmann numbers 6;

i) An integral of two-point gaussian type

/ (H d9;d0i> 0,07 ¢ 0% A0 (4)

ii) Two four-point gaussian integrals

/ (Hd@*d@) 01,010,005 Aii% (5)

and

/ (H d@;d@i> 00,05 070 A% (6)



