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1. Na poprzednich ćwiczeniach obliczyliśmy

Rcont. =
det′

(
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dτ2
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)
det
(
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dτ2
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1

12
. (1)

Z drugiej strony na wykładzie wyprowadziliśmy ogólny wzór

Rcont. =
1

2A2
(2)

gdzieA iest współczynikiem przy rozwinięciu asymptotycznym unormowanego modu
zerowego

y1(τ)|τ→∞ = Ae−ωτ ,

który

y1(τ) = N dx̄(τ)

dτ
.

Znaleźć A i sprawdzić równość (1) i (2).

2. In order to obtain λ1(T ) defined at the lecture − i.e.the lowest eigenvalue that goes
to 0 in the limit of T →∞ − we have to solve

(−∂2t + V ′′(x̄)) yT (t) = λ1(T ) yT (t) (3)

for finite (but large !) T . Thus λ1(T ) must be small because for T →∞ it is zero.
First, we convert (3) into an integral equation:

yT (t) = yλ=0(t)− λ1(T )
1

2A2ω

t∫
−T/2

dt′{ỹ1(t) y1(t′)− y1(t) ỹ1(t′)} yT (t′) (4)

Prove that indeed (4) satisfies (3). Note that
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= 0 and (−∂2t + V ′′(x̄)) yλ=0 = 0 . (5)

In order to check that yT (t) of (4) is a solution of (3) employ the familiar equations

∂2t y1(t) = V ′′(x̄)y1(t) and ∂2t ỹ1(t) = V ′′(x̄)ỹ1(t) , (6)

and note that
t∫

−T/2

dt′ {ỹ1(t) y1(t′)− y1(t) ỹ1(t′)} yT (t′) =

=

T/2∫
−T/2

dt′ θ(t− t′) {ỹ1(t) y1(t′)− y1(t) ỹ1(t′)} yT (t′) . (7)



(remember that ∂tθ(t− t′) = δ(t− t′), ∂2t θ(t− t′) = δ′(t− t′) and
∫
dt′δ′(t− t′)f(t′) =

∂tf(t).)


