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Some Experiments with Slow Sorting

Hereis a Mathematicamplementatiorof InsertionSort.

InsertionSort [Y_List] :=
Mdule[{i, j, key, X=Y}, Do[(key=X[[i]]; j =i -1; Wile[( >0) & (X[[j 1] > key),
(X[ +111 =X[011; J--)15 X[ +111 =key), {i, 2, Length[X]}]; X]
Hereis a Mathematicamplementatiorof SelectionSort.
Unpr ot ect [Sel ectionSort ]

{Sel ectionSort}

Sel ectionSort [Y_List] := Module[{i, minlndex, X =Y, j},
Do[(minindex =i; Do[lf [X[[j1] < X[[m nlndex]], nmnindex=j1, {j, i +1, Length[X]}];
{X[[i11, X[[m nlndex11} = {X[[m nlndex]], X[[i11}), {i, Length[X] -1}]; X]
Hererandompermutation®f sizes100,200,300,...,1000areconstructed.
rps = Tabl e[RandonPernutation[i], {i, 100, 1000, 100}];

Herearetherunningtimes(in secondspf InsertionSorbn the 10 permutationsonstructedbove.lt is quite slow —roughly
23 seconddor size—-100@ermutation.

ist = Table[Timing[IlnsertionSort [rps[[i1]11;1[[1, 111, (i, 10}]

{0.2, 0.87, 2.14, 3.54, 5.5, 8.36, 10.77, 15.11, 18.79, 23.}

Herearethe runningtimes(in secondspf SelectionSorbn the 10 permutationsonstructedabove.lt is alsoquite slow,
howeverasexpectedselectionSoris alittle fasterthaninsertionsort.

sst = Table[ Tim ng[Sel ectionSort [rps[[i1]11;1[[1, 111, (i, 10}]

{0.17, 0.67, 1.52, 2.73, 4.34, 6.26, 8.57, 11.23, 14.2, 17.47}

Hereis further confirmationof the slownesf thesefunctions.Thein—-builtsortfunctionin Mathematicas sofastthateven
for a permutatiorof size1000,its runningtime doesnot register!

st = Table[Timng[Sort [rps[[i]1]11;1[[1, 111, {i, 10}]
(0., 0.,0.,0.,0.,0,0,0., 0,0}
The runningtimesof the two functions,InsertionSorand SelectionSorare plotted.It is clearthattherunningtimes asa

function of the sizesof the permutationsre"super-linear‘thatis, theygrow atarate thatis fasterthanalinearfunction.In
fact, the plotsseemto indicatethatthesearegrowingquadratically.
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In fact, further confirmationof this fact comesby computatingheratio: runningtime on a size-rpermutationh”2. In both

casestheratio seemgo beaconstanttelling usthatthe
runningtimesarea constantimesn”2, wheren is the sizeof thearraybeingsorted.

Tabl e[i st [[i 1]/ (100i)~2, {i, 10}]

{0. 00002, 0.00002175, 0.0000237778, 0.000022125, 0. 000022,
0. 0000232222, 0. 0000219796, 0. 0000236094, 0. 0000231975, 0. 000023}

Tabl e[sst [[i 1]/ (100i)~2, {i, 10}]

{0. 000017, 0.00001675, 0.0000168889, 0.0000170625, 0. 00001736,
0. 0000173889, 0.0000174898, 0. 0000175469, 0. 0000175309, 0. 00001747}



