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Find Cormen when books are in alphabetical order

Sussman

Much faster if sorted! :)
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» Reflexive: a < a
» Antisymmetric: (a = b), (b < a) = (a = b)
» Transitive: (a < b),(b=<c)=(a=¢)
» Total: if not (a < b) then (b =< a)

» Given a sequence of N items A1, Ao, ..., Ay, each from the set S
» Find a permutation P = [p1, p2, ..., pn], such that:
» forall i € [1; N — 1] it holds that A,, < A,,.,
» In other words, construct a sequence By, By, ... By, such that:
» Every B; has exactly one corresponding A;, and vice versa
» Bi 2 Bii1
» Note:

» Strict ordering: A< B:=A<Band A# B
» For numbers (S =Z,R,...), < is often <
» We will denote < as <, and < as <, in the rest of the week materials
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Why do we need sorting? — Prepare to fast query answering
2. How many books of Patashnik is there? Two
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Why do we need sorting? — Prepare to fast query answering
3. How many books have a name smaller than Ritchie? 19 (the index minus 1)

4 Cormen

1 Abelson
10 Graham
11 Hoare

24 Skiena
27 Sussman

20 Ritchie
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¥ ITMO UNIVERSITY Why sorting?

Why do we need sorting? — Construct an optimal solution
Example:

» Given two sequences A = [A1,...Ay] and B = [By, ... Bp]

» Find permutations P and Q such that Z,N:l Ap, - Bg, is minimum possible
Solution:

» Sort A in non-decreasing order

» Sort B in non-increasing order

» These facts will be proven in a this week’s video
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ITMO UNIVERSITY What will we learn this week for sorting?

» Insertion sort: a simple sorting algorithm

> If a sorted sequence yields an optimal result, how to prove it?

» Quick sort: a very fast algorithm

» Merge sort: can never be too slow

» Stable and unstable sorting algorithms

» How to compare various objects

» An Q(nlog n) bound on the complexity of comparison-based algorithms
» Bucket sort and radix sort: Linear non-comparison sorting algorithms

» Sorting algorithms in standard libraries
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