CSE 521: Design and Analysis of Algorithms I

Spring 1997

Course and T ext Outlin e

Cormen, Leiserson, and Riv est’s Intr o duction to A lgorithms is 1000 pages long, and full

of in teresting material. In order to co v er some of the more adv anced topics, and a v oid

o v erlap with undergraduate material man y of y ou will ha v e seen already

, I ha v e divided up

the resp onsibilit y of co v ering all the material.

The �rst set of c hapters listed b elo w will b e y our resp onsibilit y to read on y our o wn.

This is fundamen tal bac kground material, and if y ou don’t kno w it, m uc h of what w e co v er

in class w on’t mak e sense. Ev en if y ou’v e learned all this b efore, it is w orth skimm ing as a

refresher, and also to adapt to an y idiosync racies in the text.

The second set of c hapters is (a sup erset of ) material that I hop e to co v er in class. Y ou

should read along with me, and b e sure y ou’v e read the bac kground c hapters in the �rst set

as needed. The order giv en b elo w is the order in whic h I plan to co v er the material.

1. Chapters to read on y our o wn

A. F oundations: read b efore other c hapters

1. In tro duction

2. Gro wth of functions

3. Summations

4. Recurrence s (Sections 4.1-4.3)

5. Sets, relations, functions, graphs, and trees

B. Sorting

7. Heapsort: read b efore Chapters 20, 21, and 26

8. Quic ks ort

9. Linear time sorting

C. Data structures

11. Elemen tary data structures

12. Hash tables

13. Binary searc h trees (Sections 13.1-13.3): read b efore Chapters 14 and 15

22. Union-�nd on disjoin t sets (Sections 22.1-22.3)

D. Graph algorithms

23. Elemen tary graph algorithms (Sections 23.1-23.4)

24. Minim u m spanning trees: read after Chapter 17

25. Single-source shortest paths (Sections 25.1-25.2): read after Chapter 17

D. NP-completenes s

36. NP-completen ess : read b efore Chapter 37

2. Chapters to b e co v ered in lecture

A. Divide and conquer

31. Matrix op erations

32. P olynomial op erations and the fast F ourier transform

B. Dynamic programming

16. Dynamic programming

26. All pairs shortest paths

C. Greedy metho d

17. Greedy algorithms

D. Data structures

14. Red-blac k trees

15. Augmen ting red-blac k trees

20. Binomial heaps

21. Fib onacci heaps

E. Adv anced topics

27. Maxim um o w

33. Num b er-theoretic algorithms

34. String matc hing

35. Geometric algorithms

37. Appro ximation algorithms for NP-complete problems