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Problem 3.1
Define
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a) Compute using the functional chain rule
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b) By considering %Mgc[iﬂ show
L 8Tga  #Bl
| = s s = @Y

c) How is % related to the quantum corrected propagator?

Problem 3.2

a) Show
/ (T d65,d,) e~ =% 2% = (det B) .
m
where 0,,are Grassmann variables and B;; is a constant hermitian matrix.

Hint: Diagonalize B with a unitary matrix and perform an appropriate coordinate trans-

formation.

b) Show
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Hint: Use the results of a) and of problem 2.3.



Problem 3.3

a) The fermion propagator is given by

c)
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and satisfies

(98 — m)S(x —y) = 6 (z —y) .

Show
i) SNz -y =-Sy—2),

i) i0"S(y — x) v, + mS(y — x) = —idW(z —y) .
Hint: Use y#1 = 40~ykA0,
Show
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for Lo = ¥(id — m).

Hint: Shift ¢(z) = ¢/(z) + a [ d*yS(xz — y)n(y) with an appropriately chosen constant a

and use the results of a).

Compute (0|T{t) (1)1 ()1 (x3)10(24)}|0) by appropriately differentiating Z.



