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CS231: Fundamental Algorithms
Spring 2008

CLRS Reading: Chapter 1, Sections 2.1, 2.2, pages 1--27
Problem Set: Assignment #1 due Friday, February 8
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Instructor: Brian Tjaden

Meeting: Tuesdays and Fridays, 8:30 - 9:40am

Office Hours: Mondays 10:00am-11:30am,
Wednesdays 10:00-11:30am,
Thursdays 3:00pm-5:00pm

Drop-In Hours:  Habiya Beg
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Conference: CS231-s08
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Introduction to Algorithms (2nd Edition)
by Thomas Cormen, Charles Leiserson,
Ronald Rivest, and Clifford Stein

ALGORITHMS

/‘\ .
Fundamental  Course Materials

Algorithms

he -

7N

CS231: Fundamental Algorithms
Fundamental
Spring 2008 Algorithms  Spring 2008

Wellesley College

+ and Fridays, §30-940am s E111

Welcame to C5231
Comprater Science 231 in ua intredaction 1 e design o anshiis of fudamental slporkhms in compirs science. General
inciude divide-and-conquer alporithes, dynmsic progrmmming, reediness, md peobablistic
fchade vorting. semcking. maph lgorthms, e comgrevion. snd NP-completenen

BE| 3731 cowse maeias wil b madabe on the comse websie ax PDF fes. which can beviewed and pested
4 uing the freehy mvadable Adche Aczobat Reader program
Textboak
‘win  The text for the
Leiserson, Ro
I W o the tess, bere ot
ey

writen by Thomas Consen, Chales
Cambridge, Massachusess. Several copies

Wellestey College
Campuler Science Department




/-\ )
Fundamental - Course Requirements

Algorithms

SN’
Problem Sets* 30%
Midterm Exam 1 20%
Midterm Exam 2 20%
Final Exam 30%
Total 100%

*You are encouraged to work together. However, please acknowledge collaborative work.
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Input: A sequence of nnumbers (q,, ay, ..., a,).

Output: A permutation (reordering) (a’y, a’,, ..., ') of
the input sequence such thata'y<ad,<..<d,.
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InsertionSort(A)

1 for j « 2 to length[A]

2 do key « A[j]

3 » Insert A[j] into the sorted

sequence A[1l..j-1]

4 i« j-1

5 while i1 > 0 and A[i] > key

6 do A[i+1] « A[Li]

7 I« i-1

8 A[i+1] <« key

*Be sure to read the authors’ list of pseudocode conventions in section 2.1 of the text. A-9

Fudamental  Correctness of Insertion Sort
Algorithms
v

Loop Invariant:

At the start of each for loop, subarray
A[1..j-1] consists of the elements
originally in A[1../-1] but in sorted
order.
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[UIN|S[O[R[T|E[D]
Initialization: /

True prior o 15t iteration. | N | S |O| R | T | E | D| Maintenance:
|N|U|S|O|R|T|E|D| eration 1 e
|N|S|U|O|R|T|E|D| before the next.
INJO|S|U|R|TI|E|D]

Termination: |N|O|R|S|U|T|E|D|

A | h

rariont repe esrooish  [NJO|RIS[T]UJE[D]

algorithmic correctness. | E | N | O| R | E | T | U | D|

ID|E[N[O[R[S[T[U]

*At the start of each for loop, subarray A[1..j-1] consists of the elements originally in
A[1.j-1] but in sorted order.
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* How do we evaluate (and compare) different
algorithmic solutions to the same problem?

* On what input do we evaluate an algorithm's
performance?

We make certain assumptions...
For instance, we use a random-access machine (RAM)
model of computation.
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InsertionSort(A) cost times
1 for j « 2 to length[A] 1
2 do key « A[j] 1
3 » Insert A[j] into the sorted 0
sequence A[1..j-1]

4 i« j-1 1
5 while 1 > 0 and A[i] > key 1
6 do ALi+1] « A[i] 1
7 I« i-1 1
8 ALi+1] <« key 1
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