Algorithm Analysis

· Program execution time

· Execution time and program size

· Big Oh notation

· Examples

Execution Time
· Factors which determine the running time of a program:

· Input to the program (size)

· Quality of code generated by compiler

· Nature and speed of the instructions on the machine used to execute the program

· Time complexity of the algorithm underlying the program

Execution Time and Size

Execution times will generally be related to the size of the program, since this is generally the most important factor not a function of the execution environment.

Big Oh Notation
· "Big Oh" notation represents the growth rate of the running time of a program.  The growth rate ultimately determines how big a problem can be solved.

· With a 1000% increase in computer speed, an O(n) problem can handle a 1000% increase in size.  An O(n2) can handle a 320% increase in size.  An O(n3) can handle only 230% increase in size.

· O( f(n) ) means T(n) <= c  f(n), where c > 0, n > 0

Analysis Profiles
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Execution Time Example 1

The following times are for the linked list version of the selection program.

	N
	K
	Time
	Time/Size

	2,500
	1,250
	131 milliseconds
	-

	5,000
	2,500
	721 milliseconds
	5.5/2

	10,000
	5,000
	3.034 seconds
	4.2/2

	20,000
	10,000
	12.317 seconds
	4.06/2

	40,000
	20,000
	53.377 seconds
	4.33/2

	80,000
	40,000
	481.2 seconds
	9.02/2



Execution Time Example 2

The following times are for the array sort version of the selection program.

	N
	K
	Time
	Time/Size

	5,000
	2,500
	80 milliseconds
	-

	10,000
	5,000
	171 milliseconds
	2.14/2

	20,000
	10,000
	330 milliseconds
	1.93/2

	40,000
	20,000
	620 milliseconds
	1.88/2

	80,000
	40,000
	1.242 seconds
	2.003/2























_978156573.unknown

