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game and you will be able to play it.L$), $U_0=(b-a)/\sqrt{2}$ and $d=r_c-a$ with the condition $a=r_c-\sqrt{(b-r_c)/2}$. By
applying this formalism, one can derive different limiting values of the gap $E$ as a function of increasing $U$ as given in
[@cavalieiro]. 2\. In the case of a constant potential $U_0=\mbox{const}$ two of the most relevant analytical results are

obtained from the asymptotic expansion for the eigenvalues $\mu_{\pm}$. The spectrum can be expanded in the
neighborhood of $E=0$ as: $$\begin{aligned} E(0)= \sqrt{\frac{\sqrt{1+\xi^{2}}}{2} \left[

\sqrt{8a^{2}+4a\sqrt{1+\xi^{2}}}+a\xi-\sqrt{1+\xi^{2}}\right]}, onumber \\ \xi= 2a-\frac{2a^{2}}{\sqrt{1+\xi^{2}}}.
\label{expansion}\end{aligned}$$ The spectrum in the non-interacting limit $U=0$ is characterized by two eigenvalues equal

to $\pm \frac{1}{2} (2a)^{1/2}$. The expansion  can be further simplified for two limiting cases. When $b \gg a$ the gap
reaches its maximal $E_{max} = \sqrt{2} a$ at $U=0$. In the opposite limit of $b \ll a$ the energy gap is equal to zero at

$U_c=\frac{2a^2}{2a-2a^2}$. For finite values of $U$ the analytical solution
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Quicksort vs Bubble Sort:

Efficiency Comparison I am
trying to compare Quick

Sort and Bubble Sort to see
which algorithm is more
efficient for sorting large

arrays. For my test I wrote
some code that looks like
this: import numpy as np
#Copy a random array to
an empty array. output =
np.zeros(50000, dtype =
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np.float64) def
qsort_vs_bubble(arr):

#Choose an array to sort.
arr =

np.random.normal(size =
arr.size) print('Array to sort

is', arr) #Bubble sort
algorithm. #Output of the

sort is on screen while True:
for idx in range(len(arr) - 1):
if arr[idx]>arr[idx+1]: temp

= arr[idx] arr[idx] =
arr[idx+1] arr[idx+1] =

temp print(arr) sys.exit() if
__name__ == '__main__':
np.random.seed(seed =
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101)
qsort_vs_bubble(output)

The problem with my code
is that whenever it reaches
a small enough array that a
quick sort would be faster
than a bubble sort, it just

repeats the bubblesort over
and over again until the

array is long enough to not
speed up in size, after

which it would be faster to
just use quicks 6d1f23a050
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