
 Recap

Comparison based Sortingalgorithms w perfectcorrectness require

nlogn comparisons intheworstcase

But
Lowerbound canbe circumvented if not comparison based
eg CountingSortOutk Kis rangeof thenumbers keys

1 Countingford

A 3 5 5 2 5 6 key
v V w x Y z data

Sortthe arrayaccording to thekeys
Assume keysare in 11 k

count I 1 0 3 1
1 2 3 4 5 6

5 55 6

Algorithmworks but we needto preservethedataassociatedwith

eachkey notjust the keysthemselves

eg Think about sorting the finalgrades



Countingfort A k
1 L arrayof k lists 0161

2 For i to n

3 LEAE key append Ati 304

4 output 304

5 For j 1 to k
6 outputappend Ltp 30111 1

04th

Correctness trivialbydesign
Runtime Olntk So if k OCn then runtime is Oln

Alsosteak

Butusingtheselists are kinda meh
lotsof copying around

Nextup More practicalversion using 3 arrays



Countingfort A B k

1 For j I to k
2 CE O

3 For i l to n
4 CEAti key t
5 11 Ej is now ofelementswithkey j
G For j 2to k
7 Cti t CEi 1

8 11 Ej is now ofelementswithkey j
9 For i n to 1
10 BECEAE key Ati

11 I There are k CIAEJ.by ofelems with key
12 11 Ati key so we put Ali intoindex k
13 CEAti key

Runtime Oath

Cancircumvent the lower bound because we don't

use comparison



2 Radix Sort
Tsumekeys are in 10 kᵈ 1
Thinkofthem as d digitnumbers witheachdigit
in 0 1 k 1
Putelements into buckets according to their 1ˢᵗ 2ⁿᵈ dth

digit Also called bucketsort

2 ways to do this

LSDRadixSort A R d
For i I to d
Stablesortentirearray based on the i th
leastsignificantdigit counting fromthenight

MSDRadixSort A b d i A callwith i 1
Stablesortentirearraybased on the i th
mostsignificant digit countyfromthe left

Foreach subarraywith the same i th digit
CallMSDRadixSort recursivelywith i it I



Runtime O d nth using counting sort

If k n and the keys are boundedby n for some constantC
then runtime is O c Ntn On

CountingSort keys in11.2 K 0 nth
RadixSort keys in11,2 kᵈ I 0 d nth


