What 1s the effect in the time required to solve a prob-
lem when you double the size of the mput from n to 2n.
assuming that the number of milliseconds the algorithm
uses to solve the problem with input size n 1s each of these
function? [Express your answer in the simplest form pos-
sible. either as a ratio or a difference. Your answer may
be a function of n or a constant.]

a) loglogn h) logn c) 100n
d) nlogn e) n? f) »?

g] 2"



An algorithm is called optimal for the solution of a prob-
lem with respect to a specthied operation if there 1s no
algorithm for solving this problem using fewer opera-
tions.

a) Show that Algorithm 1 in Section 3.1 is an optimal
algorithm with respect to the number of comparisons
of integers. [ Note: Comparisons used for bookkeep-
ing in the loop are not of concern here. ]

b) Is the linear search algorithm optimal with respect to
the number of comparisons of integers (not including
comparisons used for bookkeeping in the loop)?

procedure max(a,, a,, ...., a,: integers)
max :=a,
fori:=2ton
if max < a;,then max := q;
return max{max is the largest element}




