
Undergraduate Exam
C
S
E
-3
0
4
C
o
m
p
ile
r
D
e
sig

n

F
a
ll
'9
7

M
i
d
-
t
e
r
m

E
x
a
m

O
ct

2
8
,
1
9
9
7
.

D
u
ra
tio

n
:
1
h
o
u
rs,

1
5
m
in
u
te
s.

IN
S
T
R
U
C
T
IO
N
S

R
ea

d
th
e
fo
llo

w
in
g
carefu

lly
b
efo

re
a
n
sw

erin
g
a
n
y
q
u
estio

n
.

�
T
h
e
ex
a
m

fo
r
g
ra
d
u
a
te

stu
d
en
ts

is
d
i�
eren

t
fro

m
th
e
ex
a
m

fo
r
th
e
u
n
d
erg

ra
d
u
a
te

stu
d
en
ts.

M
a
k
e
su
re

y
o
u
a
re

rea
d
in
g
th
e
co
rrect

q
u
estio

n
p
a
p
er.

�
D
o
u
b
ts

a
b
o
u
t
th
e
q
u
estio

n
s
w
ill

b
e
a
n
sw
ered

o
n
ly

in
th
e
�
rst

1
5
m
in
u
tes

o
f
th
e
ex
a
m
.
S
o
,
rea

d
th
e

q
u
estio

n
s
ca
refu

lly
a
t
th
e
b
eg
in
n
in
g
o
f
th
e
ex
a
m
.

�
K
eep

y
o
u
r
a
n
sw
ers

b
rief

a
n
d
p
recise.

�
A
n
sw
er

ea
ch

q
u
estio

n
o
n
a
sep

a
ra
te

sh
eet

o
f
p
a
p
er.

W
rite

y
o
u
r
n
a
m
e
a
n
d
y
o
u
r
id

n
u
m
b
er

o
n
th
e
�
rst

sh
eet.

W
rite

y
o
u
r
id

n
u
m
b
er

o
n
th
e
to
p
rig

h
t
h
a
n
d
co
rn
er

o
f
ea
ch

a
d
d
itio

n
a
l
sh
eet.

�
T
h
e
ex
a
m

co
n
sists

o
f
2
p
a
g
es

a
n
d
6
q
u
estio

n
s,
fo
r
a
to
ta
l
o
f
1
0
0
p
o
in
ts.

G
O
O
D
L
U
C
K
!

1
.
[T

o
ta
l:

5
p
o
in
ts]

O
f
th
e
d
i�
eren

t
p
h
a
ses

o
f
la
n
g
u
a
g
e
tra

n
sla

tio
n
,
list

a
ll
p
h
a
ses

th
a
t
a
re

co
m
m
o
n
b
etw

een
co
m
p
ilers

a
n
d
in
terp

reters.

2
.
[T

o
ta
l:

1
0
p
o
in
ts]

L
et

L
2
b
e
th
e
set

o
f
a
ll
b
it
strin

g
s
(
i.e,

strin
g
s
o
v
er

a
lp
h
a
b
et

�
=
f
0
;1
g
)

th
a
t
a
re

d
iv
isib

le
b
y
4
.

a
.
[5

p
o
in
ts]

G
iv
e
a
reg

u
la
r
ex
p
ressio

n
th
a
t
d
escrib

es
L
2 .

b
.
[5

p
o
in
ts]

G
iv
e
a
n
N
F
A
th
a
t
reco

g
n
izes

strin
g
s
in

L
2 .

3
.
[T

o
ta
l:

2
0
p
o
in
ts]

W
e
w
a
n
t
to

w
rite

a
�
lter

C
a
p
ita

lize
th
a
t
co
p
ies

a
tex

t
�
le
fro

m
s
t
d
i
n
to

s
t
d
o
u
t
,
rep

la
cin

g
ev
ery

lo
w
erca

se
letter

a
t
th
e
b
eg
in
n
in
g
o
f
a
sen

ten
ce

to
th
e
co
rresp

o
n
d
in
g

u
p
p
erca

se
letter.

W
rite

(
f
)
l
e
x
sp
eci�

ca
tio

n
s
to

im
p
lem

en
t
C
a
p
ita

lize.
D
O
N
O
T
W
R
IT
E
A

C
P
R
O
G
R
A
M
!

A
ssu

m
e
th
a
t
ev
ery

sen
ten

ce
en
d
s
w
ith

a
p
erio

d
(\
."
)
a
n
d
sen

ten
ces

m
a
y
b
e
sep

era
ted

b
y

o
n
e
o
r
m
o
re

w
h
ite

sp
a
ces

(b
la
n
k
s,
ta
b
s
o
r
n
ew

lin
es).

A
lso

a
ssu

m
e
th
a
t
th
ere

is
a
lib
ra
ry

fu
n
ctio

n
\
c
h
a
r
u
c
a
s
e
(
c
h
a
r
)
"
th
a
t
tra

n
sla

tes
lo
w
erca

se
ch
a
ra
cters

to
u
p
p
erca

se
(a
n
d
retu

rn
s

th
e
o
th
er

ch
a
ra
cters

u
n
ch
a
n
g
ed
).

Y
o
u
n
eed

n
o
t
tra

n
sla

te
th
e
�
rst

sen
ten

ce
in

th
e
�
le.

4
.
[T

o
ta
l:

2
0
p
o
in
ts]

C
o
n
sid

er
th
e
fo
llo
w
in
g
g
ra
m
m
a
r
G

4 :

S
�
!

a
a
S
a
b

�
!

a
b
S
a
a

�
!

�

a
.
[5

p
o
in
ts]

C
o
m
p
u
te

F
IR
S
T
o
f
S
.

b
.
[5

p
o
in
ts]

C
o
m
p
u
te

F
O
L
L
O
W

o
f
S
.

c
.
[1
0
p
o
in
ts]

Is
G
4
a
n
L
L
(1
)
g
ra
m
m
a
r?

J
u
stify.

1



Undergraduate Exam
5
.
[T

o
ta
l:

1
5
p
o
in
ts]

C
o
n
sid

er
th
e
fo
llo
w
in
g
g
ra
m
m
a
r
G

5 :

S
�
!

i
f
E
x
p
r
t
h
e
n
S
e
l
s
e
S

S
�
!

i
f
E
x
p
r
t
h
e
n
S

S
�
!

o
t
h
e
r

a
.
[1
0
p
o
in
ts]

Is
G
5
S
L
R
(1
)?

J
u
stify.

b
.
[5

p
o
in
ts]

C
a
n
o
n
e
b
u
ild

a
recu

rsiv
e
d
escen

t
p
a
rser

fo
r
G
5 ?

J
u
stify.

6
.
[T

o
ta
l:

3
0
p
o
in
ts]

C
o
n
sid

er
th
e
fo
llo
w
in
g
g
ra
m
m
a
r
G

6 :

E
�
!

E
+

E

E
�
!

E
�

E

E
�
!

id

a
.
[1
0
p
o
in
ts]

C
o
m
p
u
te

th
e
co
llectio

n
o
f
L
R
(0
)
sets

o
f
item

s
fo
r
G

6 .

b
.
[1
0
p
o
in
ts]

C
o
n
stru

ct
th
e
S
L
R
(1
)
a
ctio

n
ta
b
le
fo
r
G

0 .

c
.
[1
0

p
o
in
ts]

Is
G
6
S
L
R
(1
)?

If
n
o
t,

h
o
w

ca
n
y
o
u
m
o
d
ify

G
6
to

g
et

a
g
ra
m
m
a
r
S
L
R
(1
)

g
ra
m
m
a
r
G

06
su
ch

th
a
t
G
6
a
n
d
G

06
rep

resen
t
th
e
sa
m
e
la
n
g
u
a
g
e?

E
N
D
O
F
E
X
A
M

2


