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f P
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C
S

P
C

-5
1

2
 (T

h
eo

ry o
f C

o
m

p
u

tatio
n

) 

• Tech. S
th (C
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S
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E
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S
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D
S
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S
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M

L
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T
im

e : 3 H
o

u
rs 

M
ax. M

a
rk

s
: 60 

T
h

e
 ca

n
d

id
a

te
s sh

a
ll lim

it th
e

ir answ
ers precisely w

ithin the answ
~r­

b
o

o
k ( 4

0
 p

a
g

e
s) issu

e
d

 to them
 a

n
d

 no supplem
entary/continuatJO

n 

s
h

e
e

t w
ill b

e
 issued. 

N
o

te : 
A

ttem
pt five questions in all, selecting one question each 

from
 section A

, 8, C
 and D

. S
ection E

 is com
pulsory. 

S
E

C
T

IO
N

 -A
 

1. 
(a) 

(i) 
C

onstruct a D
FA

 for binary strings ending w
ith ~101 '. 

(3) 

(ii) 
C

onstruct a D
FA

 for binary strings divisible b
y 5. (3) 

(b) 
(i) 

P
rove equivalence o

f D
FA

 ~nd N
FA

. 
(3) 

(ii) 
S

how
 that tw

o-w
ay finite autom

ata are equivalent in 

pow
er to one-w

ay F
inite autom

ata. 
(3) 

2, 
(a) 

(i) 
D

esign a M
ealy m

achine that outputs 1 w
henever 

substring "110" appears. 
(3) 

(H) 
C

onstruct a M
oore m

achine that outputs 1 for odd 

parity o
f 1 's. 

(3) 

(b) 
(i) 

M
inim

ize the given D
FA

 (provide sam
ple table). 

(3} 

b 

I 

j 

) 
2 

C
S

P
C

-512 

(ii) 
Justify w

ith reasoning w
hy D

F
A

 m
inim

ization alw
ays 

produces a unique m
inim

al D
FA

. 
(3

) 

S
E

C
T

IO
N

 -
B

 

3. 
(a) 

P
rove or disprove, L

1 =
 {anbm

 I m
:;t;n} and L

2 =
 {w

tw
 I w

,t 

E{O
, 1}*} are regular. 

(3+
3=

6) 

(b) 
(i) 

C
onstruct a regular expression for binary strings w

ith 

no tw
o consecutive 1 's. 

(3) 

(ii) 
C

onstruct a regular expression for binary strin
g

s 

w
here num

ber o
f O

's is divisible by 3. 
(3) 

4. 
(a) 

(i) 
S

how
 closure o

f regular languages under union. (3) 

(ii) 
S

how
 closure o

f regular languages under reversal. 

5. 

6. 

(b) 

(a) 

(b) 

(a) 

(3) 

D
efine regular expression. E

xplain the applications o
f 

regular expression. S
tate the pum

ping lem
m

a fo
r th

e
 

regular languages. 
(6) 

S
E

C
TIO

N
 -

C
 

C
onvert the gram

m
ar S
➔
a
S
b
 I ab into C

N
F. 

(6) 

C
onvert the gram

m
ar S

➔
a
S
a
 I bS

b lal b into G
N

F
. 

(6) 
. 

. 

(i) 
S

im
plify gram

m
ar S
➔
A
B
 I a,A➔

a
A
 I c ,B➔

b
B
 I C

, 

C
➔
c
 by rem

oving null/unit productions. 
(3) 

(ii) 
R

em
ove useless sym

bols fro
m

 S
➔
A
B
,
A
➔
a
A
 I a, 

B
➔

b. 
(3) 

(b) 
(i) 

D
ifferentiate betw

een am
biguous and unam

biguous 

gram
m

ars w
ith exam

ples. 
(3) 

(ii) 
C

o
n

stru
ct a C

F
G

 in G
re

ib
a

ch
 N

o
rm

a
l F

o
rm

 fo
r 

L =
 {a"b"ln>

1}. 
(3) 

[P.T.O
.] 



7. 

{ 
8. 

9. 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(c) 

(d
) 

(e) 

---
-
-

3 
CSPC-512 

SEC
TIO

N
 -

D
 

(i) 
D

esign a T
uring M

achine to accept L =
 {0 2"fn>O

}. (3) 
(ii) 

C
onstruct a PDA_ for L =

 {Q
m

1"2P
lm

,n,p >
 0,m

 =
 n

o
r 

m
 =

 p}. 
(3) 

(i) 
D

efine U
niversal Turing M

achine w
ith proper notations. 

(3
) 

(ii) 
S

how
 th

a
t H

alting P
ro

b
le

m
 ~
 undecidable. 

(3
) 

(i) 
D

esign a T
uring M

achine to
 a

cce
p

t L={O
m

 1 m
2m

Im
>O

}. 
(3

) 

(ii) 
C

onstruct a P
D

A
 fo

r th
e

 L
a

n
g

u
a

g
e

 L th
a

t a
cce

p
ts th

e
 

set o
f strings o

ve
r th

e
 a

lp
h

a
b

e
t {a, b

} w
ith m

o
re

 a
's 

th
a

n
 b's. 

(3
) 

(i) 
D

ifferentiate betw
een acceptance b

y e
m

p
ty sta

ck ~
n

d
 

acceptance b
y fin

a
l sta

te
 in P

D
A

. 
(3

) 

(ii) 
W

rite short notes o
n

 co
m

p
o

site
 a

n
d

 ite
ra

te
d

 T
u

rin
g

 
M

achines. 
(3

) 

S
E

C
T

IO
N

 -
E

 (C
o

m
p

u
lso

ry) 

D
efine e-N

FA
 w

ith an e
xa

m
p

le
. 

List tw
o differences betw

een classification and regression. 

E
xp

la
in

 the te
rm

in
a

l a
n

d
 n

o
n

-te
rm

in
a

l sym
b

o
ls o

f a 
gram

m
ar. 

S
tate a

n
y tw

o properties o
f C

F
L's. 

E
xp

la
in

 th
e

 m
a

th
e

m
a

tica
l re

p
re

se
n

ta
tio

n
 o

f T
u

rin
g

 
M

achine w
ith a suitable exam

ple • 

. ____ state the differences betw
een PD

A and D
IA

 •
•
 x2=12) 

~
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