1. Homework in ”Path Integrals”

Problem 1: Gaufl-Integrals:

Proof the following integral formulas for a,b € R, a > 0:
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where n € Ng, 2n —1)I1:=1-3-5-...-(2n —1).
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Problem 2: Fresnel-Integral:

Proof the following integral formula for a € R\{0}
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Problem 3: Multi-dimensional Gauf3-Integral:

Let A be a symmetric positive definite n X n matrix. Show that
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Problem 4: Multi-dimensional Fresnel-Integral:

Let A be a symmetric n x n matrix of rank n, i.e. it has only non-zero eigenvalues.

Show that
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where the Morse-Index m is the number of negative eigenvalues of A.

Problem 5: Convolution of the Free-Particle Propagator:

Show by explicit integration that the free-particle propagator
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obeys the convolution property
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