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emb.2 Asymptotic Equivalence ofMax+Sum

f(x) =0(g(n) +h(n))(=) f(n) =0(max(g(n),h(n))
ef(n) =n2 +n =0(n2 +n)

By Lemma 6.2, f(n) =0 (max (n2, n))
so f(n):0 (n2).

This lemma is what allows us todop
lower-order terms!
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f(x) =c . (g(n) +h(n)]
=c. [max(g(n),h(n)) +h(n)]
=C. [max ig(n), n(n)+max(g(n),h(n))]
=2c -max(g(n),h(n))

so Oncno: f(n)=2c.max(g(n),h(n)).
which means thatf(n)=0(max (g(n), h(n))
by choosing no:no and c

=
2c.

1) We will do in small groups.

Lem6.3 Transitivityof0C.)

If f(x) =0(g(n)) and g(n) =0(h (n)), men
f(n) =0(h(n)).

exf(n) =3n
I (n

=2n +2 g??- f(n)-0(h(n)
h(n) =4n2

b.Additionand multiplication
Iff(n) =0 (h, (n)) and g(n) =0Chz(n)) c



thenf(n)+g(n) =0(h,(n) +n(n)) and
f(n).g(n) =0(n,(n) -hz(n) C

Note:nottrue for /

fin) =n3 f(n)-g(n)
=n3 - n2
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q(n)
=n ~zero

f(n) =0(3) is n3-n =0(0)?
g(n)

=0(n3)

ma6.5let pani: ain:
=an +ac - in...a,n +ao

be a polynomial. Then p(n):O(n").

proof of6.3 in Aw; pfs of 6.4,6.5exercise.
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Distinct Functions

name n 0(.7
-

O
constant =R 0(1)

109 logb, be" O(logn)
linear cin, CER*O 0(n)

nlogin a logo o(ucogn)



quadratic deg-2 o(n2)

polynomialCin2 + cin +Co

cubiz deg-3 poly 0(n2)

:

deg-k o(n")
poly

exponential 2 0(2)
3 0(3)

i :

Take away
.0 is an upper band un

functions.
Note:we won'tcover other types of

asmptote,analysis 2h, 0, w, 0), bute


