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O
bjective

L
earn

how
to

use
basic

features
ofthe

Java
D

evelopm
entK

it,and
how

to
w

rite
sim

ple
program

s
that

perform
input,calculate

results,and
perform

output,using
variables,arithm

etic
operators,branches

and
loops.

1
Java

C
om

m
and

L
ine

C
om

pilation

In
this

part
of

the
lab

you
w

ill
learn

how
to

com
pile

and
run

a
Java

program
using

the
Java

D
e-

velopem
entK

it(JD
K

).U
nless

you
have

already
done

so,create
a

directory
called

aps105
in

your
hom

e
directory.

M
ake

aps105
your

w
orking

directory.
If

you’ve
forgotten

how
to

do
these

things,
look

atlab
#1

again.
U

se
the

follow
ing

com
m

and
to

m
ake

a
copy

of
the

Java
program

H
ello.java

w
hich

is
in

/share/copy/aps105:

spark12.ecf%
cp

/share/copy/aps105/H
ello.java

.

If
you

use
the

ls
com

m
and

you
should

see
a

copy
of

the
file

sitting
in

the
directory.

L
ook

at
the

file
using

a
texteditor.

T
he

program
w

rites
a

sim
ple

m
essage,“H

ello
w

orld!”.
Y

ou
can

change
the

m
essage

to
som

ething
m

ore
interesting

if
you

w
ish.

If
you

do,don’tforgetto
save

your
changes.

W
hen

you
w

rite
a

Java
program

itis
im

portantthat:

1.
the

filenam
e

is
the

sam
e

as
the

class
nam

e
(in

this
case,itis

H
ello),and

2.
the

file
ends

w
ith

the
.java

extension.

Y
ou

are
now

ready
to

com
pile

and
execute

the
H

ello
program

.
E

nter
the

follow
ing

com
m

and.

spark12.ecf%
javac

H
ello.java

U
se

ls
to

list
the

directory
contents.

Y
ou

should
see

a
new

file
H

ello.class.
T

his
is

the
com

piled
version

of
your

program
created

by
javac,the

java
com

piler.
T

he
program

can
now

be
executed

(run)
by

entering
the

follow
ing

com
m

and:

1

spark12.ecf%
java

H
ello

T
he

m
essage

should
be

outputon
the

screen.
N

ow
copy

the
file

A
verage.java

to
your

w
orking

directory
from

/share/copy/aps105.
T

his
file

is
a

java
program

that
takes

letter
grades

and
calculates

the
approxim

ate
num

eric
average

of
the

grades.
H

ave
a

look
atthe

program
using

the
texteditor,and

then
try

com
piling

it.
Y

ou
w

illnotice
thatthe

program
does

notcom
pile.Instead,severallines

of
error

m
essages

are
printed.T

here
are

severalsm
allm

istakes
in

the
program

,and
the

com
pilerhas

printed
the

m
essages

to
help

you
find

the
m

istakes.U
sing

the
texteditor,find

and
correctthe

m
istakes.R

em
em

berto
save

the
file

aftercorrecting
the

m
istakes.T

ry
com

piling
and

running
the

program
again.

T
ry

to
find

and
fix

allthe
errors

before
continuing

w
ith

this
lab.

2
A

Sim
ple

Java
P

rogram
W

ith
Inputand

O
utput

In
the

lectures
severalexam

ples
of

sim
ple

Java
program

s
w

ere
presented

and
discussed.

B
ased

on
this

discussion
and

on
the

exam
ples

above,w
rite

a
Java

program
thatfinds

the
roots

of
a

quadratic
equation

��
��

��
�

� �

� �

O
btain

the
values

for
the

floating-point
variables

a,
b,

and
c

from
the

user
and

call
the

program
Q

uad.java.
T

he
textbook

has
som

e
additional

inform
ation

about
the

quadratic
form

ula
used

to
solve

this
equation

on
pages

64–6.
Y

our
program

should
w

ork
(not

stop
w

ith
an

error)
for

any
reasonable

values
of

a,
b,

and
c.

Y
ourprogram

should
repeatedly

requestinputfora,b,and
c,and

solve
forthe

roots
ofthe

quadratic
equation.

W
hen

the
inputvalues

are
allzeroes,the

program
should

end.
T

here
are

a
num

berof“cornercases”
thatyou

m
ustconsiderw

hen
w

riting
yourprogram

.
Ifthe

roots
are

com
plex,you

m
ust

print
out

the
com

plex
conjugate

pair.
If

there
is

only
one

root,then
printitoutonly

once.
T

here
are

other
“corner

cases”
you

m
ustyou

m
ustfind

as
w

ell.
P

redicting
allofthe

“corner
cases”

thatm
ay

arise
and

handling
allofthem

gracefully
isa

very
im

portant
aspect

ofgood
program

m
ing.

Form
atthe

inputand
outputas

follow
s:

	

B
egin

the
program

outputw
ith

a
title

and
center

it.

	

G
ive

a
brief

description
of

w
hatthe

program
does.

	

Prom
ptfor

each
value

on
a

separate
line

w
ith

a
com

plete
sentence,and

have
the

user’s
input

appear
on

the
sam

e
line

as
the

prom
pt.

U
se

the
routine

Stdin.getD
ouble()

to
read

the
input

from
the

keyboard;be
sure

to
place

a
copy

of/share/copy/aps105/Stdin.class
in

yourw
ork-

ing
directory.

	

O
utputthe

solutions
on

tw
o

separate
lines.

T
he

program
should

outputsom
ething

like
w

hatis
show

n
below

:

2



Q
u
a
d
r
a
t
i
c
E
q
u
a
t
i
o
n
S
o
l
v
e
r

T
h
i
s
p
r
o
g
r
a
m
a
c
c
e
p
t
s
t
h
r
e
e
v
a
l
u
e
s
f
r
o
m
t
h
e
u
s
e
r
t
h
a
t

c
o
r
r
e
s
p
o
n
d
t
o
t
h
e
t
h
r
e
e
v
a
r
i
a
b
l
e
s
i
n

t
h
e
q
u
a
d
r
a
t
i
c
e
q
u
a
t
i
o
n
:

2
a
x

+
b
x
+

c
=
0

a
n
d
s
o
l
v
e
s
f
o
r
t
h
e
r
o
o
t
s
o
f

t
h
e
e
q
u
a
t
i
o
n
.

E
n
t
e
r
v
a
l
u
e
s
-
-
a
l
l

z
e
r
o
e
s
w
i
l
l
t
e
r
m
i
n
a
t
e
t
h
e
p
r
o
g
r
a
m
:

E
n
t
e
r
t
h
e
v
a
l
u
e
o
f

a
:

5
E
n
t
e
r
t
h
e
v
a
l
u
e
o
f

b
:

6
E
n
t
e
r
t
h
e
v
a
l
u
e
o
f

c
:
-
7

2
T
h
e
s
o
l
u
t
i
o
n
s
o
f
5
x

+
6
x
+

-
7
=

0
a
r
e

R
o
o
t
1
:
7
.
2
6
6
5
e
-
0
1

R
o
o
t
2
:
-
1
.
9
2
6
6
e
+
0
0

...function
repeats

untilallzeros
are

input

E
n
t
e
r
v
a
l
u
e
s
-
-
a
l
l

z
e
r
o
e
s
w
i
l
l
t
e
r
m
i
n
a
t
e
t
h
e
p
r
o
g
r
a
m
:

E
n
t
e
r
t
h
e
v
a
l
u
e
o
f

a
:

0
E
n
t
e
r
t
h
e
v
a
l
u
e
o
f

b
:

0
E
n
t
e
r
t
h
e
v
a
l
u
e
o
f

c
:

0

E
n
d
o
f
P
r
o
g
r
a
m

A
fter

you
have

this
program

w
orking,you

are
ready

to
have

your
lab

m
arked.

3
O

ptionalP
art

Som
etim

es
itis

nice
to

observe
how

the
roots

ofa
quadratic

equation
vary

as
one

ofthe
coefficients

is
varied.

M
odify

your
program

to
acceptthree

values
for

the
a

coefficient:
an

initialvalue
aInit,a

finalvalue
aF

inal,and
an

increm
entvalue

aIncrem
ent.

H
ave

your
program

printoutallthe
roots

for
the

equation
as

a
is

varied
from

aInitto
aF

inal.
To

do
this,startw

ith

� �

� 

��



and
printthe

roots.
T

hen
add

aIncrem
entto

a
and

printthe
roots

again.
B

e
sure

to
display

the
values

of
a

used
as

you
print

the
roots.

C
ontinue

adding
aIncrem

ent
to

a
and

com
puting

the
new

roots
until

until

�
�

� �
�
���

,then
prom

ptfor
new

input.
Q

uitthe
program

w
hen

allzeroes
are

entered.
Y

ou
can

also
try

varying
param

eterb
instead,or

varying
both

a
and

b
and

displaying
the

roots
in

table
form

(difficult).
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