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Order of Growth: For aproces with aninput of sizen, we wart to charactrize how much of some
resourceis required by the process asthe input becomes larger.

Let n be aparameter that meaauresthe size of the problemsolved by the proces
R(n) bethe amount of resourcesneecdedfor a problemof sizen

R(n) hasorder of growth ! (f(n)) if there arepositive constarts k; and k; indeperdert of n such that
kif(n) ! R(n) ! kuf(n) for any sufficiertly large value of n

R(n) istypically measuredin terms of space (max size of expression) and time (number of steps)
requirements. We will measire the size of anexpression by number of deferredoperations.

Typical Orders of Growth

I (1) (constart): The resurcerequiremerts do not change with the size of the problem. All of our linear
iteraive procesesuse constarn space(e.g., iteraive version of fact).

I (n) (lineap: Theresourcerequiremerts grow linearly with the size of the problem. (Multiplying the
sizeof the problem multipliesthe resource use by the samefactor.) All of our lineariterative
processesuse alinea number of steps (eg., iteratve fact). All of our linear recusive procesesuse
linearspace and number of steps (e.g., recusive fact).

I (b") (exponential): The resource requiremerts grow exponertially with the size of the problem
(Incremerting the size of the problem multipliesthe resource use by a constant facior.) Recursive
fib requiresanexponertial number of steps (though linearspace).

I' (log n) (logarithmic): The resource requiremerts grow logarithmically with the size of the problem.
(Multiplying the size of the problem adds a constant amount to theresourceuse.) Fag-exptis
logarithmic in both number of steps and space

I (n"™) (power law): The resource recuiremerts grow asa power of the size of the problem. (Multiplying
the size of the problem by some facior multipliesthe resource use by a power of that factor.)
Linea growth is a special case of this (m = 1). Another common ca is quadratic growth, ! (n?).
The prime-teging procedure in the problemstoday is iteraive and is an example of the powerlaw.
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