The secret to using the sums table is to arrange the function being summed in the format
f(i) = b® i log® i and determine b?, d, and e.

The following table outlines the few easy rules with which you will be able to compute
(YL, f) for functions with the basic form f(n) = @(b*" - n - log® n). (We consider
more general functions at the end of this section.)

b* | d e | Typeof Sum i J(0) | Examples
>1|Any |Any || Geometric Increase | ©(f(n)) iy 2.zf A~ ].22"
l(d(:::linai):ed by Z;_U =@
ast term S ey
=1|> —1| Any || Arithmetic-like On. fn) | YL =0(n-nf) =6(nith)
{half()f.terlrsl E::-l i =On- n_2] 8{”3]
approximately s Bl =i
equal)
| =0(n-1) =0(n
Y aw =0l g%)=06m""
= -1 |=0 | Harmonic O(n n) L1y =log,(n) + ©(1)
< —1| Any || Bounded tail o) Yo mer =90
(dominated by A1 _
first term) Lim i =2y
=1|Any |Any Y 3Y =6
T =e)

(table from Jeff Edmonds, How to Think About Algorithms)

For example -

ZI—lezlog thusb*=1,d=1,e=0
241—24111053 thusb*=1,d=2,e=0
223'10g 21 "“i’log’(i) thusb®=8,d=0,e=2

Also keep in mind that when the 5 column in the table (showing the solution) references n,
the “n” refers to the upper end of the sum - the column is showing the result for the sum
from 1 to n. If you have a sum with a different upper range, it can be less confusing to first
rewrite the pattern from the table with another symbol.

Forexample, ».i isofthe ©(n-f(n)) pattern, but the upper bound of the sum is n2
1

rather than n. So, rewrite the table pattern with a new symbol (such as s):

> i=0(sf(s)) . Then substitute n2 for s to get the answer: Y, i=0(n"f (n*))=0(n’®)
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