
A
PS
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C
om

puter
Fundam

entals

L
ab

#8:
Sorting

Fall1999

(To
be

com
pleted

before
your

lab
period,w

eek
of

N
ovem

ber
1.)

O
bjective:

To
experim

entw
ith

severalsearching
and

sorting
algorithm

s
and

m
easure

theirrunning
tim

e
on

differentdata
setsizes.

1
Sorting

A
rrays

For
this

partof
the

assignm
entyou

w
illbe

running
tw

o
differentsorting

algorithm
s

on
the

sam
e

sets
of

data
and

m
easuring

how
m

uch
w

ork
each

algorithm
does.To

m
easure

the
am

ountofw
ork

perform
ed,you

should
“instrum

ent”
yourcode

so
thata

countofthe
num

berofcom
parisonsbetw

een
tw

o
array

elem
ents

is
obtained.

T
his

countw
illbe

the
m

easure
of

the
w

ork
perform

ed.
(Y

ou
are

notto
countall

com
parisons

–
only

those
betw

een
m

em
bers

of
the

array
are

considered
as

partof
the

w
ork.)

To
com

pare
the

efficiency
of

the
sorts,your

program
w

ill
sort

arrays
of

length
1000,2000,

�
�
� ,

10000
(i.e.

all
m

ultiples
of

1000
betw

een
1000

and
10000

inclusive).
If

you
w

ish,you
m

ay
try

other
array

sizes.
For

each
array,you

are
to

perform
the

follow
ing

sequence
of

steps:

1.
G

enerate
an

array
ofrandom

num
bers:

d
o
u
b
l
e

valuesin
the

range

� �
� �
� .

U
se

the
m

ethod
M
a
t
h
.
r
a
n
d
o
m
(
)

to
give

you
a

random
num

ber.

2.
M

ake
a

copy
of

the
array

and
sortitusing

the
selection

sortalgorithm
.

3.
M

ake
a

copy
of

the
array

and
sortitusing

the
quick

sortalgorithm
.

4.
O

utputthe
size

of
the

array
and

the
am

ountof
w

ork
each

algorithm
perform

ed.

Plotthe
results

of
your

experim
ent.

Y
ou

m
ay

plotyour
results

by
hand

on
a

piece
of

paper,or
you

m
ay

use
a

plotting
package

such
as
x
g
r
a
p
h

.To
learn

how
to

use
x
g
r
a
p
h

,type
m
a
n
x
g
r
a
p
h

in
a

U
nix

w
indow

.
N

ote
1:

it
is

very
im

portant
that

you
m

ake
a

copy
of

the
array

before
sorting;

you
w

ant
both

sorting
m

ethods
to

sortthe
sam

e
initialdata.

N
ote

2:
your

program
m

ake
take

a
long

tim
e

to
run

on
skule.ecf,so

you
m

ay
geta

m
essage

aboutyour
C

PU
tim

e
lim

itexceeded.
If

this
happens,change

your
program

to
sortonly

one
array

size
ata

tim
e.

2
A

Sim
ple

P
hone

B
ook

For
this

partof
the

lab,you
are

to
create

a
sim

ple
telephone

book
program

.
T

he
book

w
illbe

represented
by

an
array

of50
E
n
t
r
y

objects,w
ith

each
objecthaving

a
surnam

e,a
firstnam

e,and
a

telephone
num

ber.
T

he
E
n
t
r
y

class
m

ust
provide

a
constructor

of
the

follow
ing

form
at:

E
n
t
r
y
(
S
t
r
i
n
g
s
u
r
n
a
m
e
,
S
t
r
i
n
g
f
i
r
s
t
n
a
m
e
,
S
t
r
i
n
g
p
h
o
n
e
n
u
m
b
e
r
)

1

Since
you

w
illbe

sorting
them

,the
class

w
illalso

need
to

provide
m

ethods
to

determ
ine

the
ordering

of
tw

o
E
n
t
r
y

objects.
For

sim
plicity,you

m
ay

assum
e

thatsurnam
es

are
alw

ays
unique

(thatis,no
tw

o
instances

of
E
n
t
r
y

w
illhave

the
sam

e
surnam

e).
To

m
ake

iteasier
to

m
ark

your
lab,and

save
you

tim
e

entering
data,you

w
illneed

to
copy

tw
o

files:

/
s
h
a
r
e
/
c
o
p
y
/
a
p
s
1
0
5
/
L
a
b
8
.
j
a
v
a

/
s
h
a
r
e
/
c
o
p
y
/
a
p
s
1
0
5
/
p
h
o
n
e
d
a
t
a

U
se

L
ab8.java

as
the

starting
point

for
your

program
,w

hich
supplies

an
E
n
t
r
y

class
and

a
P
h
o
n
e
B
o
o
k

class.
In

the
P
h
o
n
e
B
o
o
k

class,
you

w
ill

find
the

m
a
i
n
(
)

m
ethod

as
w

ell
as

the
m

ethod
g
e
t
D
a
t
a
(
)

,
w

hich
returns

an
array

of50
fully

initialized
E
n
t
r
y

objects.T
he

provided
m

ethod
w

orks
by

reading
its

input
from

the
p
h
o
n
e
d
a
t
a

file.
D

o
notbe

concerned
if

you
do

notunderstand
the

code
contained

in
g
e
t
D
a
t
a

since
it

uses
Java

m
ethods

w
hich

w
ill

not
be

covered
in

the
course.

Y
ou

w
ill

have
to

com
plete

the
m
a
i
n

m
ethod,and

supply
new

m
ethods

in
the

P
h
o
n
e
B
o
o
k

and
E
n
t
r
y

classes.D
o

notm
odify

these
classes

other
than

adding
new

m
ethods

(i.e.,do
notadd

or
change

the
visibility

of
any

instance
variables,or

add
any

new
class

variables).
O

nce
you

have
used

g
e
t
D
a
t
a

to
build

an
array

ofE
n
t
r
y

objects,you
w

illhave
to

sortthe
array.

M
odify

a
copy

of
the

quicksortalgorithm
thatyou

w
rote

for
part1

to
do

this.
Y

ou
w

illneed
to

provide
a

very
sim

ple
user

interface
thatlets

the
user

enter
a

surnam
e

and
then

looks
up

thatsurnam
e

in
the

array.
Since

the
array

has
been

sorted,you
are

to
use

a
binary

search.
To

illustrate
the

operation
of

the
binary

search,itis
to

print
out

the
surnam

e
of

each
E
n
t
r
y

,
as

it
searches

the
array.

T
he

follow
ing

exam
ple

illustrates
the

required
behaviour

w
hen

applied
to

an
abbreviated

phone
book

of
50

entries.
T

he
specialsurnam

e
E
x
i
t

is
used

to
end

the
program

.

*
*
*
P
h
o
n
e
N
u
m
b
e
r
L
o
c
a
t
o
r
*
*
*

S
u
r
n
a
m
e
t
o
l
o
o
k
u
p
?
D
h
a
l
i
w
a
l

C
h
e
c
k
i
n
g
L
u
l
a
t

C
h
e
c
k
i
n
g
G
o
g
u
e
n

C
h
e
c
k
i
n
g
D
a
v
i
s

C
h
e
c
k
i
n
g
F
i
s
h
e
r

C
h
e
c
k
i
n
g
D
h
a
l
i
w
a
l

D
h
a
l
i
w
a
l
,
A
m
r
i
t
:
8
7
6
-
9
9
6
5

S
u
r
n
a
m
e
t
o
l
o
o
k
u
p
?
L
e
b
e
a
u

C
h
e
c
k
i
n
g
L
u
l
a
t

C
h
e
c
k
i
n
g
G
o
g
u
e
n

C
h
e
c
k
i
n
g
K
h
a
n

C
h
e
c
k
i
n
g
L
o
n
g
r
i
d
g
e

C
h
e
c
k
i
n
g
K
i
n
g

C
h
e
c
k
i
n
g
L
e

N
o
t
f
o
u
n
d
.

S
u
r
n
a
m
e
t
o
l
o
o
k
u
p
?
E
x
i
t

P
r
o
g
r
a
m
t
e
r
m
i
n
a
t
i
n
g
.

3
O

ptionalP
art

Y
ou

m
ay

extend
part1

by
im

plem
enting

additionalsorting
algorithm

s.T
here

are
m

any
algorithm

textbooks
available

in
the

library
w

hich
contain

sorting
algorithm

s.
Som

e
suggested

algorithm
s

you
m

ay
look

up
and

im
plem

entare:
B

ubble
sort,Shakersort,M

erge
sort,and

Insertion
sort.

Y
ou

could
also

investigate
the

effec-
tiveness

sorting
algorithm

s
on

already
sorted

data,alm
ostsorted

data,and
data

sorted
in

reverse
order(som

e
of

the
results

m
ay

surprise
you).

2


