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Abstract
We describe the included computer program for perturbative renormalisation group cal-
culations.
Contents

The package consists of three files:

e wick.py is a collection of Python classes to handle the combinatorics involved in calculating
Gaussian integrals and their fermionic analogs. It cannot be executed by itself.

e sawpt.py utilizes wick.py to compute the specific expressions for the supersymmetric self-
avoiding walk field theory as described in [2].

e phidnpt.py similarly computes the specific expressions for the n-component |¢|* model as
described in [1]. It has an adjustable parameter N (in the source file) which sets the number
of components.

The output of sawpt.py respectively phidnpt.py is the field polynomial P, defined in [2, (3.22)]
and computed using the equivalent expression [2, (5.16)], without observables.

Example

The last seven lines of the output of sawpt.py is:

[...]

+ [ -4 g \nu W(x-y)
+ 4 g \nu_+ W_+(x-y)
-8 g"2 W(x-y)~2
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+ 8 g"2 W_+(x-y)~2

+ 2 z g \Delta W(x-y)

- 2 z g \Delta W_+(x-y)
1 \tau_x"2

which is to be interpreted as
49 vswy(z —y) —vw(z —y)] +8¢° Y [wi(x —y)* —w(z —y)’]
y y

—229 ) [Awi(z —y) — Aw(z —y)]. (1)

Y

The sum over y is implicit in the output of sawpt.py and phidnpt.py. Also, the output contains
\ nabla= V and \ nablaAx= V* which have an implicit index e which is to be summed over the d
unit vectors in Z¢ in positive coordinate direction. Here V. and Vi = V_. are discrete gradients:

Vef(z) = flz+e) = f(x), Vif(x)=[flx—e)—[fl2) (2)

Simplifications to computer output

To arrive at the expressions stated in [1,2], we use the following simplifications to the output of
sawpt.py and phi4dnpt.py:

. ¥, Vulr—y) = 5, Viule — y) = 5, Aule - y) = ¥, T Vulz - y) =0
o Azt =2 and thus ) Aw(r —y)(v1 —y1)* = >, wlz — y) Az —y1)> =23, wlz —y).
e VV*=-A

as well as the notation for sums introduced in [2].
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