Problem Set 6: Solutions

1) For the diagrams see graphs in Fig.1. The expansion involves:
a) 12 diagrams like graphl where

(abed) = (1.234); (1,3,24); (1,342); (1,4,32); (24,13); (2,143); (3,1,24); (3,2,1,4); (1,243); (1,4,2,3);

(2,1,34); (2,3,1.4)

b) 4 diagrams like graph2 where
(a7b’cﬂd) = (2717473); (3’27174); (2?37174); (37472’1)

c¢) 12 diagrams like graph3 where

(abed) = (1,234); (1,3,24); (1,432); (2,3,14); (24,1.2); (2,143); (3,1,24); (3,241); (3,4,1,2); (4,1,2,3);

(4’27371); (4’37172)

d) 3 diagrams like graph4 where
(a”b’c’d) = (]‘727473); (1’37274); (1?27374)

e) 6 diagrams like graph5 where
(a7b’cﬂd) = (1737274); (1’27374); (1?274’3); (27473’1); (27374’1); (372’4’1)

f) 1 diagram like graph6 where
(a’7b’C’d) = (17274’3)
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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 ry (this assumption does not matter at L — 00).
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where we assume x1 > x2 > ... > xy. The N! factor takes care of all other orders. Then,
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and so on. Finally we get,
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where I used Stirling’s formula.
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b) f(x) = e P4 — 1 then f(z) = —1 for || < rg and f(z) = 0 for |z| > 0.
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FIG. 1: (a) Graphs for expansion in Problem 1.



