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3. Itis a fact that, for all real numbers x > 2,
108 < [17x° — 45x% 4+ 2x + 8| < 30/x°|.

Given this, what sort of Big-O, Big-Q) and/or Big-© statements are possible here?
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1. If m > nand f is a polynomial of degree 1, then f(x) is O(x™).
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2. nlis O(n") and, as a consequence, log, n! is O(nlog, n), for any b > 1.
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3. It can be shown that n < 2" for n > 1 and, as a consequence, log, 1 is O(n) for all b > 1.

\O‘ALV\ < [0%&7“) = V\kwk\,z

4. If fi(x) is O(g1(x)) and fo(x) is O(g2(x)), then (fi + f2)(x) is O(max(|g1(x)], [g2(x)]))-
A
Xy 3% vl s ).

\ ) )
o) e O

5. If fi(x) is O(g1(x)) and f2(x) is O(g2(x)), then (f1 f2)(x) is O(81(x)82(x)))-

X%Qouhﬁ\ IS O(S(q) _

6. As a result of Facts 3 and 5, we have

nlog, n is O(n?), x¥ (log, x)7 is O(x*1), etc.

7. If f(x) is O(g(x)) and g(x) is O(h(x)), the f(x) is O(h(x)).
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8. For any values a,b > 1, log_ x is O(log,, x). ~
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9. Letc > b > 1,and d > 0. For comparing of a power function x? with an exponential growth
function b*, we have
xis O(b), but not vice versa.

For comparing the two exponential growth functions c*, b* we have

b* is O(c"), but not vice versa.
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10. It requires calculus, but it can be shown that for any b > 0, ¢ > 0, (log;, x)° is O(x).
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There is, therefore, this increasing sequence of orders: 1, log,n, (log, n)?, (log, n)3, ..., n,

nlog,n, n(log,n)?, ...,n% n*log,n, n, ..., 2" 3" ... nl, n"
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Theorem 1: Let f(x) be a polynomial of degree n—that is,

1

f(x) = anx" + 21" 4+ -+ + a1x + ag,

with a,, # 0. Then

e f(x)is O(x°) for all integers s > n.

e f(x)isnot O(x") for all integers r < n.

x) is not Q(x°) for all integers s > n.
x) is ©(x").

f(x)
f(x)
f(x)is Q(x") for all integers r < n.
f(x)
f(x)




