
M
idterm
E
xam

C
S
410,
Fall
1998

O
ctob
er
22,
1998

T
here
are
8
problem
s
on
the
exam
,
w
ith
75
p
oints
total
available.
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
b
efore
b
eginning.
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
b
ols

�
non-term
inals
are
represented
by
upp
er-case
letters

value

grade

P
roblem
1

5
pts.

P
roblem
2

2
pts.

P
roblem
3

8
pts.

P
roblem
4

12
pts.

P
roblem
5

10
pts.

P
roblem
6

8
pts.

P
roblem
7

15
pts.

P
roblem
8

15
pts.

T
O
T
A
L
:

75
pts.

1

P
ro
b
lem
1
[5
p
ts]

W
rite
a
regular
expression
for
non-negative
even
integers.
T
he
integers
m
ay
have
leading
zeroes

(e.g.,
0
0
3
4).
Y
ou
m
ay
use
the
follow
ing
regular
de�nition
in
your
regular
expression:

d
i
g
i
t
:
:
=
0
|
1
|
2
|
3
|
4
|
5
|
6
|
7
|
8
|
9

P
ro
b
lem
2
[2
p
ts]

F
ill
in
the
blank:

F
or
a
recursive-descent
parser,
w
e
create
one
function
for
each

in

the
gram
m
ar.

P
ro
b
lem
3
[8
p
ts]

F
or
each
of
the
follow
ing
statem
ents,
�ll
in
the
blank
w
ith
the
w
ord
�
rst
or
follow
.

1.

sets
of
a
right
hand
side
of
a
production
tell
us
for
w
hat
inputs
to
choose

that
R
H
S
in
a
L
L
(1)
derivation.

2.
T
he

set
of
a
nonterm
inal
tells
us
for
w
hat
inputs
to
reduce
to
that
nonter-

m
inal
in
SL
R
parsing.

3.
T
he

set
of
a
nonterm
inal
tells
us
for
w
hat
inputs
to
choose
the
epsilon

production
of
that
non-term
inal
(if
there
is
one)
in
L
L
(1)
parsing.

4.
[N
ote:
an
sw
er
on
e
of
each.]

sets
are
used
in
com
puting

sets.

2



P
ro
b
lem
4
[1
2
p
ts]

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

a

b

�

1

f2,5
g

f1,3
g

f
g

2

f2
g

f3
g

f4
g

3

f5
g

f
g

f
g

4

f
g

f4
g

f3
g

5

f
g

f
g

f
g

3

P
ro
b
lem
5
[1
0
p
ts]

E
lim
inate
left
recursion
from
the
follow
ing
gram
m
ar:

A

!

A
B
A

j

B

j

x

B

!

B
y
A

j

y

j

zB

j

B
w
z

4



P
ro
b
lem
6
[8
p
ts]

F
or
the
gram
m
ar
b
elow
,
w
rite
sem
antic
rules
for
com
puting
the
sem
antic
attribute
S
.
l
e
n,
w
hich
is

the
num
b
er
of
tokens
in
the
sentence
generated
from
S.N
ote:
the
subscripts
b
elow
just
di�
erentiate

m
ultiple
instances
of
the
sam
e
nonterm
inal
in
one
production.

T
he
gram
m
ar:

S
!

m
S
1 m

S
!

B

B
!

x
B
1

B
!

�

5

P
ro
b
lem
7
[1
5
p
ts]

Show
that
the
follow
ing
gram
m
ar
is
not
L
L
(1).
H
int:
attem
pt
to
create
an
L
L
(1)
parse
table
for

it.
B
e
sp
eci�c
ab
out
how
it
fails.
Show
your
w
ork.

S

!

m
S
m

j

B

B

!

x
B

j

�

6



P
ro
b
lem
8
[1
5
p
ts]

Show
the
canonical
collection
of
sets
of
L
R
(0)
item
s
and
the
goto
function
for
the
gram
m
ar
given

b
elow
.
Y
ou
m
ay
show
the
states
and
transitions
separately,
or
you
m
ay
show
it
as
a
state
transition

diagram
.
N
ote:
you
w
ill
need
to
augm
ent
the
gram
m
ar
�rst.

S

!

M
S

j

M

M

!

(M
)

j

()
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