
Graph of numbers of comps of sorting programs and the information - theoretic lower bound

1. Worst case

Lower bound : lg n!
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Recall the approximate value of the lower bound on the worst - case :

n +
1

2
Log2[n] - 1.44 n + 1.33

2. Average case

Lower bound : lg n! + ϵ (n!)

In[9]:= DiscretePlotTooltip[{Log2[n!] + ϵ[n!], ⌈Log2[n!]⌉}],
{n, 1, 10}, PlotTheme → "Classic"
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In[1]:=

β[x_] := 1 + x - 2x

θ[x_] := ⌈x⌉ - x

ϵ[x_] := β[θ[Log2[x]]]

In[10]:= DiscretePlotTooltip[{Log2[n!] + ϵ[n!], ⌈Log2[n!]⌉}],
{n, 10, 20}, PlotTheme → "Classic"
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In[11]:= DiscretePlotTooltip[{Log2[n!] + ϵ[n!], ⌈Log2[n!]⌉}],
{n, 100, 110}, PlotTheme → "Classic"
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Recall approximate value of the lower bound on the average :

n +
1

2
Log2[n] - 1.44 n + 1.33 + ϵ[n!] ≈

the following is an underestimate

≈ n +
1

2
Log2[n] - 1.44 n + 1.33

4     Sortings_by_comps.nb


