Chapter 9
Algorithm Efficiency &

Programming g@ﬂj‘iﬂgbeen important
up to this point, but we’re now going to

examine the methods that have been
developed to determine just how efficient a

program is.
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Iime Complexity Ierminology: Big-
O

B Function T(n) is said to be O(i(n)) if there are positive
constants c and n, such that T(n) =< c f(n) for everyn = n,.

- Example: n? + 3n? + 6n + 5 is O(n?). (Use c = 15 and n,

= 1.)

mple: n? + n logy ) —ttsevcv=2anmorn, = 1.)
g(n)
r(n)

N 4} )
r(n) is O(g(n)) since gin) is O(r(n)) since )
(1)g(n) exceeds r{n) (3)rin) exceeds g(n)
for all n-values past n, for all n-values past nJ

n, n.
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Demonstrating The Big-O Concept

Input |

Size
n

Both algorithms below have O(n3) time complexity

ALGORITHM
A B
10 1,110 11,110
100 1,010,100 2,010,100
1,000 1,001,001,000 1,101,001,000
10,000 1,000,100,010,000 1,010,100,010,000
100,000 L ARG 21000100 000 LR R10.000. 100 000
7 I 000, 101,000,00 1,055 .
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(In fact, the execution time for Algorithm A is n® +
n’ + n, and the execution time for Algorithm B is n?
+ 101n? + n.)
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