COL 758: Advanced Algorithms

Lecture 05



Coin Toss Problem

Given: A fair coin is tossed “ 8¢” times.
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Claim: Probability we get less than f Heads < <Z>

Homework exercise (Hint):
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Stirling’s Formula: n! = cVZ:m(—) , Where c lies between 0.5 and 2
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Randomized Quick Sort

QuickSort(L)

If (|L| =0) Return L

For each (y € L — {x}):

Choose random pivot x from list L

Initialise L; , L, to be empty lists

If (y < x) then L,.append(x) oM
If (y > x) then L,.append(x)

Return QuickSort(L;) o x « QuickSort(L,)
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Theorem: Expected Time Complexity of
Quick sort over input of size n is O(nlogn).
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How much can runtime of
quicksort deviate from
expected value ?



Recursion Tree
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Recursive calls in which ¢; participates
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Recursive calls in which ¢; participates
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Classification of calls

A call in which e, participates.

Good
If Pivot x lies in
central half of
region

L, It2] & 3L
4

Bad
If Pivot x doesn’t
in central half of
region

Prob(good call) = O- 9

Observation: If call is good then, |L,|, |L,| < 3y It




What is the maximum number of good calls for ¢; ?
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Lol (el & 34 14

Ans: W@Hb@\}
! H - e @)\b\\k, 8@6’& COJLLA’/
vl
thon e o o L offt e govel calls il be < (3/)
4 :QB/LJ‘Q " = me= ()t
=> R = &\sgwéq\)

oo
Calis

— i i i ! >

C C, Ca Q—k\ Cs

L

o (eed Gl oped R



Recursive calls are Bad/Good independent of each other (why?)

Classification of calls
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Let E; be the event that e; participatesiratteast 3 log(4/3) n recursive calls, and
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