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CLRS Reading:

Linear Sorting Techniques

Sections 8.2, 8.3, 8.4, pages 168 -- 182

Problem Set: Assignment #5 due Friday, March 7
Fundamental - Sorting with Special Knowledge

Algorithms
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e Let nbe the number of entries in Xand let &
be the number of possible keys in given range.

® Counting-Sort(X,Y,[A..D])
for i « AtoD
do count[i] « O
for j « 1 to length[X]
do count[X[j1] « count[X[jl1] + 1
for i « 2 to k
do count[i] « count[i] + count[i-1]
for j « length[X] downto 1
do Y[count[X[J111 « X0l
count[X[j1] « count[X[j]] - 1
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* There are two possibilities when sorting by column: most
to least significant; or least to most significant digit.
Suggestions?
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Radix-Sort(A,d)
for i « 1 tod
do use a stable sort
to sort array A
on digit i

672
291
306
244
839
021

input first second third
array digit digit digit
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Lemma 8.3.
Given n d-digit numbers in which each digit can
take on up to kpossible values, RADIX-SORT

correctly sorts in & d*(mk)) time.

Radix-Sort(A,d)
for i « 1 tod
do use a stable sort
to sort array A
on digit i
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Bucket-Sort(A)
n « length[A]
for i « 1 ton
do insert A[i] into list B[Ln*A[i]J]
for i « 0 to n-1
do sort list B[i] with insertion sort

concatenate the lists B[0], B[1], ---, B[n-1]
A B
1(.38 0
2 (.32 1
3 (.63 2
41.07 3
5 (.30 4
6 | .49 5
*What might happen in the worst case? J-
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Cost of insertion sort on ith
bucket given bucket contains

Cost of inserting into buckets n. elements

and concatenating results

.38
.32
.63
.07
.30
49

] ) = &N + Loy ANF)

a B W N B O

o B~ W N

Summed over all the buckets
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E[ T(n)] = E[O(N) + Zoe iy ANF)]
= ElAM)] + Zocin1 ELANF)]
= Xh) + Zociep AELNP])
= AN) +Zpppy A2 - 1/n)*
= n+nA2-1/n)
= ?
*We are using the fact, established in the following slides, that E[n;?] = 2 - 1/n. J-9
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where X; is the indicator function

1 if A[/] falls into bucket 7
X/j =
0 otherwise

Some observations concerning X;;: E[X;] = 1/n; Xt E[X;?] = 1/n; and E[X;X;] = E[X;]E[X;] = 1/n%. J-10
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Bl jcn X))

B[ 1< jcn Zicken X Xin

E[Z1cjon Xif * Zicjon Zickenmbe; X Xin
E[Z1cjen XiP1+ Zicjon Zichemmej ELXG7 X
Zicjon N+ 24 Ticsepioe; 1/ 1P
n(/n)+ Mn1)1/r2

1+(n1)/n

2-1/n




