
M
idterm
E
xam

C
S
410,
Fall
1997

O
ctob
er
16,
1997

T
here
are
7
problem
s
on
the
exam
,
w
ith
100
points
totalavailable.
T
here
are
7
pages
to
the
exam
,

including
this
one,
m
ake
sure
you
have
all
of
them
.
D
on't
forget
to
put
your
nam
e
at
the
top
of

the
exam
.
P
lease
read
over
the
w
hole
test
before
beginning.
G
ood
luck!!!

W
e
use
the
follow
ing
conventions
for
gram
m
ars
on
the
exam
,
except
w
here
noted:

�
epsilon,
the
em
pty
string
is
represented
by
�

�
term
inals
are
represented
by
low
er-case
letters
and
punctuation
sym
bols

�
non-term
inals
are
represented
by
upper-case
letters

value

grade

P
roblem
1

10
pts.

P
roblem
2

15
pts.

P
roblem
3

15
pts.

P
roblem
4

15
pts.

P
roblem
5

18
pts.

P
roblem
6

15
pts.

P
roblem
7

12
pts.

T
O
T
A
L
:

100
pts.

1

P
ro
b
lem
1
[1
0
p
ts]

W
rite
a
regular
expression
for
non-parenthesized
arithm
etic
expressions
that
have
only
+
(plus)
as

an
operator,
and
a
as
an
operand.
Som
e
exam
ple
strings
in
the
language:

a
+
a

a

a
+
a
+
a
+
a

P
ro
b
lem
2
[1
5
p
ts]

A

!

A
A

j

a

j

�

P
a
rt
A
[5
p
ts].
W
hat
is
the
language
generated
by
the
above
gram
m
ar?

P
a
rt
B
[1
0
p
ts].
Show
that
the
gram
m
ar
is
am
biguous.

2



P
ro
b
lem
3
[1
5
p
ts]

U
sing
subset
construction,
create
a
D
FA
equivalent
to
the
follow
ing
N
FA
.
Show
your
w
ork.

a

b

�

1

f2
g

f3
g

f
g

2

f2
g

f
g

f3
g

3

f2,4
g

f3
g

f
g

4

f
g

f
g

f
g

3

P
ro
b
lem
4
[1
5
p
ts]

A
shift-reduce
con
ict
arises
w
hen
attem
pting
to
create
a
SL
R
parser
for
the
follow
ing
gram
m
ar.

Show
w
hat
it
is.
I.e.,
explain
exactly
the
situation
w
here
the
parser
w
ouldn't
be
able
to
decide

betw
een
shift
and
reduce.
T
he
set
of
term
inals
is:
f
id
,
+
,
(,
)
g.

P

!

E
(E
)

j

E

E

!

id
+
E

j

id
(E
)

j

id

4



P
ro
b
lem
5
[1
8
p
ts]

L

!

L
+
O

j

O

O

!

(E
)

j

a

E

!

E
+
a

j

a

P
a
rt
A
[3
p
ts.]
W
hat
is
the
m
axim
um
num
ber
of
levels
of
parentheses
in
a
sentence
generated

by
the
gram
m
ar
above?

P
a
rt
B
[1
5
p
ts.]
M
ake
a
L
L
(1)
parse
table
for
the
gram
m
ar.
Show
your
w
ork.

5

P
ro
b
lem
6
[1
5
p
ts
to
ta
l]

For
the
gram
m
ar
below
,
w
rite
sem
antic
rules
for
com
puting
the
sem
antic
attribute
S
.
m
o
r
e
I
n
s
i
d
e

w
hose
value
can
only
be
true
or
false.
S
.
m
o
r
e
I
n
s
i
d
e
is
true
for
a
sentence
generated
from
S
if
that

sentence
has
m
ore
a's
inside
parentheses
than
outside,
false
otherw
ise.

H
ere
are
som
e
exam
ples
of
sentences
and
values
for
m
o
r
e
I
n
s
i
d
e:

sentence

S.m
oreInside

a
+
a

false

a
+
(a
+
a)

true

a
+
a
+
(a)

false

a
+
(a)

false

(a
+
a
+
a)
+
a
+
(a
+
a)

true

H
int:
C
reate
additional
sem
antic
attributes
(besides
m
o
r
e
I
n
s
i
d
e)
to
help
you
com
pute
the
value

of
m
o
r
e
I
n
s
i
d
e.
In
particular
you
are
allow
ed
to
have
m
ore
than
one
sem
antic
attribute
per
non-

term
inal.

T
he
gram
m
ar:

S
!

L

L
!

L
1

+
O

L
!

O

O
!

(
E
)

O
!

a

E
!

E
1

+
a

E
!

a
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P
ro
b
lem
7
[1
2
p
ts
to
ta
l]

C
onsider
the
follow
ing
partial
C
ool
program
:

c
l
a
s
s
C
i
s

x
:
A
;

y
:
B
;

f
o
o
(
y
:
D
,
z
:
E
)
:
F
i
s

l
e
t
x
:
G
,
y
:
H
<
-
<
e
x
p
r
1
>
i
n

<
e
x
p
r
2
>

e
n
d
;
-
-
e
n
d
m
e
t
h
o
d
f
o
o

e
n
d
;
-
-
e
n
d
c
l
a
s
s
C

N
otes:
<
e
x
p
r
1
>
and
<
e
x
p
r
2
>
are
placeholders
for
speci�c
expressions.
A
ssum
e
that
classes
A
-B

and
D
-H
are
de�ned
elsew
here
in
the
program
.

P
a
rt
A
[5
p
ts.]
W
hen
the
sem
antic
analyzer
processes
<
e
x
p
r
1
>
w
hat
ob
ject
identi�ers
are
visible

(i.e.,
valid
to
use
in
the
expression)?
In
answ
ering
the
question
give
the
nam
e
of
each
such
ob
ject

identi�er
and
its
type.
(N
ote:
this
question
concerns
only
ob
ject
identi�ers,not
classes
or
m
ethods.)

P
a
rt
B
[5
p
ts.]
A
nsw
er
the
sam
e
question
for
<
e
x
p
r
2
>.

P
a
rt
C
[2
p
ts.]
A
t
the
point
that
the
sem
antic
analyzer
processes
<
e
x
p
r
2
>
how
m
any
levels
of

scope
are
on
the
sym
bol
table?
P
ut
another
w
ay,
how
m
any
tim
es
have
w
e
called
e
n
t
e
r
s
c
o
p
e

w
ithout
a
corresponding
call
to
e
x
i
t
s
c
o
p
e.

H
int:
the
top-level
scope
is
the
global
scope,
w
here
all
the
class
identi�ers
are
de�ned
(this
w
ill

count
as
the
�rst
one).
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