
Sorving
if : Comparison-Based ->Speimally &Inbons time

↓Merge Sout Leap Sour)

Decision Tree

Radix Sort,&ack to "Comparison-Based Sorting"eachmode
,

a
8

A

for n- element
array . "Decision Tree" has (n) possible out put,/1

Height is at beas Log (n ! ) = & Inbogn) ·

- Binary Tree withi modes has heightweblogs
-

running time : Thm) : - Grlogn)Decision Tree for Binary Search
for is I to d

Since Binary Search has (n+s outputs (n element + 1 "failure"( How can we do better ?
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couvicing sort" to sort array A on digit i

~ Decision tree has at Least (n+ 1) nodes
,

non comparison-based sorting algorithm
= Height
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Assume the numbers are correctly sorted
for is I to k do :"Decision Tree's height is related toespues

"
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Example: n Coins.
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at mose ,
1 Coins is heavier

Lighter . for 11 Toa do : An i digit :

CTALi]] < CTAbi]] el

if two numbers are different , on digin iWe want to find that corn Im

for it 2To do : # will be correctly sorted , by loworder digits ,

& S& "Prefix Sun" keyAlgorithm : Sphin Coins into 3 sets : G , Cr . On
.

Chil - Gti] + c[i-1]

2. if two numbers are same on digitibete right .

With I comparisons We have I possible owecomes : for is to b do :

BICIASi]]]s Ati] Based on the "stability" of "countingSoria"C. H/Gh , G21/802 , GH/b3h ,
Same
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they are in the same, order after running "Counting order on digiti(No defective Coins
CLAti]] < CLALiSS-1

if Same : Stop and return none
.

=> they are correctly sorted by their low-order digits i

Running Time ?
Else : recursively salb algorithm on theSet

ifA sorting algorithm
is "Stable"

~ The algorithm can correctly sort the numbers
cotaining defective goin
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in the same order as they did in initial
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time Thm) = @d(n + #)X running
where : #As : digits of number
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ki rangeRunning Time : 86n+ k]

& Space : * (n + k) space required : & (m+ k)

Decision Tree has (2n+1) possible outputs
Ranger Quaries : "We want to know How many

elements are there in

range (a , b)
"

Live . each goin in eier "heavier"
, "bighter" ,

on "normal"

=> Decision Tree has height of at least logs (2n+ 1) range-query -Atrond , a , b) :

for is I to k do :

: "At bease" logs but Comparisons same partEObix < 0
.

as in "countingActually , since we use 2

Comparison reduce the size of problem by %3 -

for 11 Toa do :

sort"
~ Thus : Thu/d + 2 = zlogm CTALi]] < CTAbi]] el

for it 2To do :

Chil - Gti] + c[i-1]

return Ctb]-c[a]


