
Problem Set 6: Solutions

1) For the diagrams see graphs in Fig.1. The expansion involves:
a) 12 diagrams like graph1 where
(a,b,c,d) = (1,2,3,4); (1,3,2,4); (1,3,4,2); (1,4,3,2); (2,4,1,3); (2,1,4,3); (3,1,2,4); (3,2,1,4); (1,2,4,3); (1,4,2,3);

(2,1,3,4); (2,3,1,4)

b) 4 diagrams like graph2 where
(a,b,c,d) = (2,1,4,3); (3,2,1,4); (2,3,1,4); (3,4,2,1)

c) 12 diagrams like graph3 where
(a,b,c,d) = (1,2,3,4); (1,3,2,4); (1,4,3,2); (2,3,1,4); (2,4,1,2); (2,1,4,3); (3,1,2,4); (3,2,4,1); (3,4,1,2); (4,1,2,3);

(4,2,3,1); (4,3,1,2)

d) 3 diagrams like graph4 where
(a,b,c,d) = (1,2,4,3); (1,3,2,4); (1,2,3,4)

e) 6 diagrams like graph5 where
(a,b,c,d) = (1,3,2,4); (1,2,3,4); (1,2,4,3); (2,4,3,1); (2,3,4,1); (3,2,4,1)

f) 1 diagram like graph6 where
(a,b,c,d) = (1,2,4,3)
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3) a) It is convenient to assume that particles feel the same potentials at walls, so that so particle can get closer to
either wall than r0 (this assumption does not matter at L→∞).
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b) f(x) = e−βu(x) − 1, then f(x) = −1 for |x| < r0 and f(x) = 0 for |x| > r0.
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FIG. 1: (a) Graphs for expansion in Problem 1.


