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Comparing the Growth of Functions as Inputs (x or n) Ñ 8

Suppose f and g are real-valued functions on a domain that includes nonnegative real numbers.

We say that

• f is of order at most g, written f pxq is Opgpxqq, i↵ there exists C ° 0 and k • 0 such that

| f pxq| § C|gpxq|, for all real numbers x ° k.

We call C, k witnesses to this Big-O relationship.

• f is of order at least g, written f pxq is ⌦pgpxqq, i↵ there exists C ° 0 and k • 0 such that

| f pxq| • C|gpxq|, for all real numbers x ° k.

• f is of order g, written f pxq is⇥pgpxqq, i↵ f is simultaneously of order at most g and of order

at least g.

Note: Similar definitions hold for sequences (functions fromN to R).

Examples:

1. Find witnesses that demonstrate f pxq “ 3x
3 ` 2x ` 7 is Opx

3q.

2. Show that f pxq “ 15
?

xp2x ` 9q
x ` 1

is ⇥px
1{2q.
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f is Olga since witnesses G k sayso

f is R gG since witnesses Cz ka say so
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