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be

com
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before
your

lab
period,w

eek
of

Septem
ber

27)

O
bjectives

D
evelop

basic
debugging

skills
and

learn
how

to
w

rite
a

robustprogram
,using

if
and

w
hile

statem
ents.

1
D

ebugging

W
hen

testing
a

program
reveals

a
“bug”

(som
ething

w
rong

w
ith

the
program

),you
w

ill
need

to
be

able
to

find
the

problem
and

correctit.
In

this
partofthe

lab,you
w

illdebug
an

existing
program

in
orderto

develop
and

practice
yourdebugging

skills.
O

nce
you

have
debugged

the
provided

program
,you

m
ay

use
itas

a
basis

for
the

second
partof

the
lab.

First,you
m

ustcopy
the

program
to

be
debugged,A

verage.java,from
/share/copy/aps105/A

verage.java
into

yourw
orking

directory.
Ifyou

have
notalready

done
so,also

place
a

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

in
your

w
orking

directory.
A

verage.java
contains

severalsyntax
errors,and

so
you

w
illnotbe

able
to

successfully
com

pile
ituntil

you
have

fully
debugged

it.
T

he
only

errors
are

syntactic,so
once

it
successfully

com
piles

you
have

com
-

pleted
this

partof
the

lab.

2
R

obust
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

dis-
cussion

and
building

upon
the

program
you

have
justdebugged,w

rite
a

Java
program

thatfinds
the

roots
of

a
quadratic

equation

��
��

��
�

� �

� �

O
btain

the
values

for
the

floating-pointvariables
a,b,and

c
from

the
user

and
callthe

program
Q

uad.java.
Y

ou
can

begin
by

m
aking

a
copy

of
A

verage.java,butdon’t
m

odify
A

verage.java
any

m
ore

since
you

m
ust

be
able

to
show

both
program

s
to

the
m

arker.
Y

ourprogram
should

w
ork

(notstop
w

ith
an

error)forany
reasonable

values
ofa,b,and

c.
Y

ourprogram
should

repeatedly
requestinputfor

a,b,and
c,and

solve
for

the
roots

of
the

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

ustprintoutthe
com

plex
conjugate

pair.
Ifthere

is
only

one
root,then

printitoutonly
once.

1

T
here

are
other

“corner
cases”

you
m

ustyou
m

ustfind
as

w
ell.

P
redicting

allof
the

“corner
cases”

that
m

ay
arise

and
handling

allof
them

gracefully
is

a
very

im
portantaspect

ofgood
program

m
ing.

Form
atthe

inputand
outputas

follow
s:

	

B
egin

the
program

outputw
ith

a
title,and

roughly
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
inputappear

on
the

sam
e

line
as

the
prom

pt.
U

se
the

routine
S
t
d
i
n
.
g
e
t
D
o
u
b
l
e
(
)

to
read

the
inputfrom

the
keyboard.

	

O
utputeach

possible
solution

on
a

separate
line.

T
he

program
should

outputsom
ething

like
w

hatis
show

n
below

:

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
:

a
x
ˆ
2
+
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

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

both
program

s
w

orking,you
are

ready
to

have
your

lab
m

arked.
E

nsure
thatyou

have
thor-

oughly
tested

and
debugged

Q
u
a
d

before
having

itm
arked

so
thatitdoes

not“crash”
during

testing.
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