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17. Analyze the worst-case time complexity of the algorithm
you devised in Exercise 29 of Section 3.1 for locating a
mode in a list of nondecreasing integers.

-"r%ﬂ- -Fbr Fxe 294 .

2%. procedure find @ mode(ay , a2,
integers)
maodecount =10
i=1

whilei <n
begin
value =
count =1
while i < » and a; —val‘ue
begin
count == count -+ 1
Fi=i+1
end
if connt > modecount then
begin

modecount 1= count
mode = vilue
end
end
{mode is ihe first value cccurring most oftent

t
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2 3333 4.

(= | . Vﬂllwra, = |
count =
= 2
MDc[QCa,,;[- -
. ]"'hﬂﬂl& = |
(=2 (= value )
Count =
I= 3
mode coynt = 3
Mede = |
1"3 (ﬁla" value .
Cant =4

r~ b

gt ! then we. go bact< +-
ou- laa?
Value = g~ 3
Count =1, '
I &S
. (@5 = valw,}
(ount = 3
(= &
Dok 2,
Value ~ 3
COLMT-'ﬁ &
I= T
= (ay~ 3>
%Cétuﬂ"--‘
=8
=8 (ag=3)
Coruit =~2h
= 4 f.LI?: '1 ~
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ALGORITHM ¢ The Bubble Sott.

procedure bubblesort(a, ..., a, © real numbers with n > 23
I forf:=1ton—-1 "~
for j:=1tor—i
ifa; > a;4, then interchange a; and a;41

{31, ..., @, is in increasing order)
First pass C3 . 2 2 Second pass ( 2 2 2

2 (3 3 3 3 (3 i

4 4 4 1 ] 1 3

1 LG (4 4 PR

5 5 E E (5]
Third pass (T L Fourth pass ( - an interchange

{ :pairin comect order

~
(R P

2
3 I(3
4 4
3 3

FIGURE 1 The Steps «f a Bubble Sort.

nuntbers in color
puaranteed g be in corzect order

Solution: The bubble sort (described in Example 4 in Section 3.1} sorts = list by performing
a sequence of passes through the list. During each pass the bubble sort successively compares °
adjacent elements, inferchanging them if necessary. When the 7th pass begins, the i — 1 largest -
elements are guaranteed to be in the correct positions. During this pass, » — i compatisons are
used. Consequently, the total number of comparisons used by the bubble sort to order a list of
1 elements is -

—D+E-24+---+2+1=

(r—In
2

using a summation formula that we will prove in Section 4.1. Note that the bubble sort always
uses this many comparisons, because it continues even if the list becomes completely sorted at
some intermediate step. Consequently, the bubble sort uses (# — 1)n/2 comparisons, so it has
@(n*) worst-case complexity in terms of the number of comparisons 125ed, 4
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ALGORITHM 2 The Linear Search Algorithm.

procedure ffnear search(x: integer, a1, a3, .- .. a,: distinct integers)
i=1
while (f < nand x # a;)
=i+
if i < n then location .= i
else focatfon =0 )
{{ocation is the subscript of the term that equals x, or is (if x is not found}

ALGORITHM 3 The Binaty Search Algorithm.

procedure binary segrch (x: integer, &y, g2, .., da! increasing integers)
i:=1 [{iisleft endpoint of search interval}

ji=n {jisright endpoint of search interval}

whilei < §

" begin

m = (i + /2]
ifx >a,theni =m+1
else j :=m
end
if x = g; then location == i
else focation == 0
{Iocation is the subscript of the term equal to x, or 0 if x is not found)

{ 2 I o 158 i 11 (x=%)

Lreorch . 11 X a,

g
3
I

=2 X4 &y
3 Xx= 0y loetiy =3

LY

=\,

rﬁs N j:4— 1 m‘ 3} ‘-:

+itad

<87, m=34 A< » 52
=}, 5=, m=8, ¥ ¢>a =

(=3
f=23; = lecation <2

3 steps.
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Solution
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3. Adapt e bubble Sodt tmgagh algorithn 5o 4t of

Stbfis whin o Mfubhﬁﬁq are neﬁ,tu‘mﬂ{
Dd%:mme_ belr  bubblset (- an: niaees)
(=1; done = ~alsz
while (2 <n pal  dong = :fa/sa 7
beg;‘n
dore = +rue

‘I‘w- J‘:[ +9 A-¢
tAS 7 e thay
Eejl\ﬂ

f‘q'f'ﬂrc‘uajne ) and a}“"“
dane = f&i.u.

(= 4

end .

l‘-tfui“ (Ac~- @ad a st nf hfecjep;

Gui-r-‘-\". A, - @, 1 i‘n-i‘ﬁcm;hvj ordan .



