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1. Calculate trace of the density matrix for the forced harmonic oscillator. To this
end use the formula derived in the winter semester, whch after continuation to the
Eulidean metric, takes the following form (assume ~ = ω = m = 1):

Kf (x
′, x;T ) =

√
1

2i π sinT
e−V −→ ρ(x′, x, β) =

√
1

2π sinh β
e−VE (1)

where

VE =
1

2 sinh β

{(
x2 + x′2

)
cosh β − 2xx′

−2x
β∫

0

dt f(t) sinh t− 2x′
β∫

0

ds f(s) sinh (T − s)

−2
β∫

0

dt f(t)

t∫
0

ds f(s) sinh (β − t) sinh s

 . (2)

The result should read
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2. Find classical trajectory and the corresponding action for a particle moving in Eu-
lidean time τ under the influence of the force:

f(τ) = δ (τ − s)− δ (τ − t) , (4)

with the boundary conditions rcl(0) = rcl(β) = 0.


