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Which of the following is a Tautology?
(A)  pv-p

(B) pA-p
©) p—o>gq
(D) —p—-p

Contrapositive of "If it rains, then the
ground is wet"?

(A) If it rains, then ground is not
wet

(B) If ground is not wet, then it
does not rain

(C) Ifground is wet, then it rains

(D) Ifitdoes notrain, then ground
1s wet

The statement 'All men are mortal' in
predicate logic is:

(A IxM(x)

(B) wvx[Man(x) —Mortal(x)]
©) v X [Mortal(x) — Man(x)]
(D) —3dxMan(x)

De Morgan’s law is:

(A ~(vad="pA7q

B) ~(Ard="pPvq

(C) Both(A) and (B)

(D) None of the above

A proposition that is always false is
called:

(A) Tautology

(B)  Contradiction
(C)  Contingency
(D)  Predicate

(3)
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(A) pv-p

(B) pA-p
(C©) p—o>gq
(D) —p—-p
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(A)  IxM(x)

(B) wvx[Man(x) — Mortal(x)]

©) v X [Mortal(x) — Man(x)]

(D) —dxMan(x)

S-AF 1 forem B

(A ~(vg9="pAaq

B) ~(r9d="pv—q

(C) 3 (A) &R (B)
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(&) geRR
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6. Truth value of (p — q) when p is True
and q is False:
(A) True
(B) False
(C)  Undefined
(D) Both(A)and (B)
7. The converse of p—q is:
(A)  q-p
B) “p->—q
© ~a->7p
(D)  peq
8. Which connective corresponds to
logical AND?
A) v
B) A
<€ -
O
9. A formula with truth values True and
False is:
(A) Tautology
(B) Contradiction
(C)  Contingency
(D) Negation
10.  Which of the following is equivalent
top— q?
(A)  —pvgq
B) pvq
© pnagq
M) qa-p
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o
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(p —>q) & I AN F BN, 99 p
TY & AR q 39 © ¢

(A) 9
(B) 319
(C)  oyuR«Na

(D) 3 (A) 3R (B)
p—>q N I T o

(A) q-p

B) ~p—>q

€ —q->7p

D) peq
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AT &7

A) v

B) A
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D)

T G e q A1 6 SR T
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(A) TR

(B) ™™

(C) @@

(D) Ty
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2

(A) ~pvgq

B) pvaq

©) pagq

D) q-p



11.  The power set of a set with n elements
has:
(A) n
B) 2"
(©) n!
D)
12. If A has 3 elements, number of
relations on A is:
@) 2}
®) 2°
© 2’
D) 6
13. A relation R on a set A is an
equivalence relation if it is:
(A) Reflexive only
(B)  Reflexive and Symmetric
(C) Reflexive, Symmetric,
Transitive
(D)  None ofthe above
14.  The number of onto functions from
{1,2} to {a,b} is:
Aa) 1
B) 2
< 3
(D) 4
15. IfAhas 5 elements, number of subsets
is:
(A 5
(B) 10
(C) 25
(D) 32
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(3)

11.

12.

13.

14.

15.
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(A) n

(B) 2"
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D) n’
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H GE& B

(A) 1
B) 2
<€ 3
(D) 4
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(A) 5

(B) 10
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(D) 32
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16.  Insettheory,(A—-B) J (B—A)="?
(A) ANB
(B) AUB
(C)  Symmetric difference
(D)  Universal set
17.  Range of function f: R — R, f(x) = X2
is:
(A) R
(B) R+
(C)  Non-negative reals
(D) Both(B)and (C)
18. A function isinjective if:
(A)  Everyelement of codomain has
preimage
(B) No two elements of domain
map to same codomain element
(C) Domain=Codomain
D)  fx)=1£y)
19. If A and B are disjoint sets, then
AN B=
A A
(B) B
< o
(D) AUB
20.  Cardinality of set of prime numbers
is:
(A) Finite
(B) Infinite
(C) Countable
(D) Both(B)and (C)
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(6)

18.

19.

20.

qy= ST |, (A-B) U (B-A)=
& qRomy 8T

(A) ANB

(B) AUB

(C) @HHd S
(D) TEHH HY=

BT £ R — R, f(x) = x> & B

T 77

(A) R

(B) R+

(C) oI a1 S AT ey

(D) &M (B) X (C)

e HAT THGs Hear 8, IR ¢

(A) DS & GA% o B AR
2l

(B) URW &  BE A a9 Th &
Hem T@ ) B | 8

(C)  Domain=Codomain

D) f(x)=1(y)

IR A AR B oEgHE T=d ©, A

AN B=

A) A

(B) B

<€ o

(D) AUB

Y HEATS & e i TEAd ©
(A)  difte

(B) et

(C) THE

(D) 3 (B) &R (C)



21.  Adjacency matrix of a simple graph is:
(A)  Symmetric
(B)  Skew-symmetric
(C) Diagonal
(D)  None ofthe above
22.  Atree with nvertices has:
(A) n-1edges
(B) nedges
(C) 2nedges
(D) n®edges
23. A graph with no cycles is:
(A)  Tree
(B)  Circuit
(C) Path
(D)  Euler graph
24. A complete graph with n vertices is
denoted as:
(A) Kn
(B) Cn
(C) Pn
D) Tn
25. Number of edges in K5:
(A) 10
B) 15
(S
(D) 20
B030502T-A/108

(7)

21.

22.

23.

24.

25.

foret T T @ T Afge at
B

(A) THRa

(B)  oraHHd

(C) ool

(D) IR F & FE

n Sihl AT O g8 | FER @ e
Bt & -

(A) n-1edges

(B) nedges

(C) 2nedges
(D) n? edges
U1 T TEH His =66 A 8, Heaw o

(A) &

(B)  uRuy

(C) U™

(D) FWX IS

n ST g Qo I 39 &9 F e
fopar e ®

(A)  Kn

(B) Cn

(C) Pn

D) Tn

K5 # R @ o ©
(A) 10

B) 15

<€ 5

(D) 20

[P.T.0.]



26.

27.

28.

29.

30.

A graph is Eulerian if: 26.
(A) Allvertices are odd degree

(B)  Allvertices are even degree

(C)  Contains Hamiltonian cycle

(D)  None of the above

Chromatic number of a cycle C5 is: 27,
A) 2

B) 3

<€ 4

(D) 5

A bipartite graph contains: 8.
(A) Oddcycles

(B) Evencycles

(C) Self loops

(D)  None ofthe above

Planar graphs are graphs that canbe 29
drawn without:

(A)  Vertices

(B)  Edges crossing

(C) Loops

(D)  None ofthe above

A spanning tree is: 30.
(A)  Treeincluding all vertices

(B)  Treeincluding some vertices

(C)  Graph without cycles

(D)  None of the above

B030502T-A/108 (8)
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(A) T v faww = & e
(B) @« v & &t & &
(C) Ia¥ i =% &l
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b C5 P qUIE ® :
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<€ 4
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31.  DFA stands for:
(A) Deterministic Finite
Automaton
(B)  Definite Function Automaton
(C) Deterministic  Function
Analysis
(D) None of the above
32.  NFAcan be converted to:
(A) DFA
(B) PDA
(C)  Turing Machine
(D) None of the above
33.  Regular expressions define:
(A)  Context-free languages
(B)  Regular languages
(C)  Context-sensitive languages
(D)  Recursive languages
34. Thelanguage {0”"n1”"n|n > 0} is:
(A) Regular
(B)  Context-free
(C)  Context-sensitive
(D) Recursive
35.  Pumping lemma is used to prove:
(A) Language is regular
(B) Language isnotregular
(C) Languageisrecursive
(D)  Grammaris ambiguous
B030502T-A/108
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31.

32.

33.

34.

35.

DFA®H 9 &9 & :

(A) Deterministic

Automaton

Finite

(B)  Definite Function Automaton

(C) Deterministic  Function
Analysis

(D) ST F G &g 7l

NFA @l gRtafda fear s e @ -

(A) DFA

(B) PDA

(C) TR melH

(D) ST ¥ § HE T

TR THRDE IR 3 © -

(A) HeEw-ga A

(B) Y ST

(C) Hew-wadt s

(D)  YFIRTeRi STd

T {0~nl”n|n>0}¥:

(A) TR

(B) HH-IH

(C)  Hast-wadt

(D) gt

qRdT T T ST R ST R, 98

e w1 & fom & -
(A) ¥ T ©

(B) W JER e B
(C) T QAR &

(D) T SO &
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36. ¢-moves are allowed in: 36.
(A) DFA
(B) NFA
(C) &-NFA
(D)  None ofthe above
37.  PDA accepts: 37,
(A)  Regular languages
(B)  Context-free languages
(C)  Context-sensitive languages
(D)  Recursive languages
38.  Turing machine was introduced by: 38.
(A)  Alonzo Church
(B)  AlanTuring
(C)  Johnvon Neumann
(D) Chomsky
39.  Halting problem is: 39,
(A) Decidable
(B)  Undecidable
(C)  Context-free
(D)  Regular
40. Chomsky hierarchy has how many 40.
types of grammars?
Aa) 2
B) 3
<€ 4
D) 5
B030502T-A/108 (10)

€-Yed %l AT Bl B
(A) DFA

(B) NFA
(C) &-NFA

(D) IR F § FE
PDA Wi®R HT ¢ :

(A)  E A

(B)  &as-gert o

(C) Tef-wad W

(D) GRS

T A B UREE HE A
(A) T e

(B) & g

(C) S A A

(D) IRl
e e © ¢

(A) FoE A

(B) fom swEM

(€) wH-IH

(D) TR
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41.

42.

43.

44,

45.

B030502T-A/108

Dual of (A +B) Cis:
(A) (AAB)vC
B) AvB)AC
(C) (AAB)AC
(D) (A+B)+C

Identity element of Boolean algebra
for AND is:

@A) 0
B) 1
© A
D) ~A
A+A'=?
@A) 1
B) 0
© A
D) ~A

Consensus theorem is:
(A) AB+A'C+BC=AB+A'C
(B) A+AB=A

(C) A+A=A
(D) AA'=0
Simplify A+AB :
A A

(B) B

(C) AB

(D) A+B

41.

43.

44,

45.

(11)

(A+B)CoH 30 2 :
(A) AABVC
B) AvVvB)AC
(©) (A AB)AC
(D) (A+B)+C

AND & [T S SIS 1 STRefee!
G

A) 0

B) 1

<© A

D) ~A
A+A'=?

A 1

B) 0

<© A

D) ~A
HTT T ®

(A) AB+A'C+BC=AB+A'C
(B) A+AB=A

(C) A+A=A

(D) AA'=0

A+AB & T HIT :
(A)

(B) B

(C) AB

(D) A+B
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46. A NAND gate is equivalent to:
(A) NOT+AND
(B) NOT+OR
(C) XOR
(D) XNOR

47.  InBooleanalgebra, absorption lawis: 47

(A) A+AB=A
(B) A(A+B)=A
(C) Both(A)and(B)

(D)  None ofthe above

48.  Logic gates are implemented using:

(A) Booleanalgebra
(B)  Set theory

(C)  Graph theory

(D)  None of the above

49, Canonical SOP form means:

46.

48.

49.

(A)  Each term contains all literals

(B)  Only minterms present
(C)  Only maxterms present
(D) Both(A) and (B)

50.  SimplifyA(A'+B):

(A) AB
(B) A
(C) B
(D) 0

B030502T-A/108

50.

(12)

ANAND I & THHE & :
(A) NOT+AND
(B) NOT+OR

(C) XOR
(D) XNOR
T o § srEeier e E

(A) A+AB=A

(B) AA+B)=A

(C) & (A) &R (B)
(D) SWEd ¥ § HE &

S e a9 S 2

(A) g SISTIOE ® ST FlD
(B) "= for q

(C) I R 4

(D) STE | | B Tl
PefiterRa TSN W, &9 & o7 ©
(A) 9% TT § 9 foiga &
(B) %o fAeed &

(C) %aq Hawed ol

(D) & (A) & (B)

A (A'+B) F T HIOT :

(A) AB
(B)

€ B
D) 0



51.  Chromatic number of bipartite graph
is:
Aa) 1
B) 2
<€ 3
(D)  Depends on vertices
52.  Euler formula for planar graph is:
(A) V-E+F=2
(B) V+E=F
(C) V—-E-F=0
(D) V+E+F=2
53.  Dijkstra algorithm is used for:
(A)  Shortest path
(B)  Minimum spanning tree
(C) Maximum flow
(D)  Eulerpath
54.  Kruskal’s algorithm finds:
(A)  Minimum spanning tree
(B)  Shortest path
(C)  Longestpath
(D) Cycle
55. Number of Hamiltonian cycles in Kn
is:
A m-D!2
(B) n
© 20D
(D) n-1
B030502T-A/108
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52.

53.

54.

55.

(13)

feiorT e &t e der @ o7
Aa) 1

(B) 2

<© 3

(D) ot W FelR & @

A A% & [ S G a9 57
(A) V-E+F=2

(B) V+E=F

(C) V-E-F=0
(D) V+E+F=2

fevheT TN fhes fow sam fe
ST 87

(A) GS9 BeT 9F

(B) gAH AT &

(C) oIEpaH Sare

(D) IR 9

R 1 UNREH 347 et &7
(A)  IAH AT §

(B) GS9 BleT 7R

(C) U9 T °A

(D) T

Kn¥ Efeafee =l & den e
87

A (-2
(B) n

© 20D
(D) n-1
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56.  Which traversal is DFS?
(A)  Stack-based
(B)  Queue-based
(C) Both(A)and(B)
(D)  None of the above
57.  Which traversal is BFS?
(A)  Stack-based
(B)  Queue-based
(C) Both(A)and(B)
(D)  None of the above
58. Which graph problem is NP-
complete?
(A)  Graph coloring
(B)  Minimum spanning tree
(C)  Shortest path
(D) Bipartite test
59. Max flow - Min cut theorem is used
in:
(A)  Graph coloring
(B) Network flow
(C)  Hamiltonian cycles
(D)  Automata
60. Inlogic circuits, XOR is true when:
(A) Inputsequal
(B)  Inputs different
(C) Both0
(D) Bothl
B030502T-A/108
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57.

58.

59.

60.
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H-91 gEgd DES & ?
(A) VH-amamRd

(B)  F-md

(C) 3 (A) ¥R (B)
(D) ST 7 § HE ol

BT gagd BFS ®7
(A) BVH-MERT
(B)  F-TIRG

(C) 3R (A) 3R (B)
(D) IR F A FE T8

BI-8 A% T NP-qeqef 57
(A) % T

(B) e AT @

(C) §ad Bier AR

(D) faufm =

AR BT he T fohad
ST B &7

(A) 76 T8

(B) s HAE

(C) R =%

(D)  SffemrE

diore @fthe § XOR e @& &xr 27
(A)  FYE TIF §

(B) YT ST &

(C) a0

(D) a1



61. A simple graph is a graph that :
(A) Hasno loops or multiple edges
(B) Hasloops only
(C) Hasmultiple edges
(D)  None ofthe above
62.  The degree of a vertex in graph is:
(A)  Number of vertices
(B)  Number of edges incident to it
(C)  Number of loops only
(D)  None ofthe above
63.  Sum ofdegrees of all vertices equals:
(A)  Number of vertices
(B) 2 xNumber of edges
(C)  Number of edges
(D)  None of the above
64.  Handshaking lemma is about:
(A)  Vertices
(B) Edges
(C) Degree sum
(D) Both(B)and (C)
65. A complete graph with 4 vertices has
how many edges?
A) 4
B) 5
C o6
(b)) 7
B030502T-A/108

61.

62.

63.

64.

65.

(15)

RO T% g8 T% 2 forad :

(A) FE T A Tg-DrEd IR T
g

(B) ¥ad 9 &

(C) Tg-akd W 8

(D) SR H § HiE &

e ¥ R oS @ fesht @7

(A) ot @ g

(B) 9 W MW a b}l bl ge

(C) e YU &l Ge

(D) SR H § HiE &

g it & feft @0 A @ B 87

(A) 9Nt & g

(B) 2x fHRI &I e
(C) FFRE &t g

(D) ST ¥ § HE T
2% A fpEd SR | RY
(A) o

(B) MR

(C) T &1 9w

(D) @ (B) @R (C)
St et ot I F fea R g
A) 4

B) 5

€ 6

D) 7

[P.T.0.]



66. A graph with n vertices and (n—1) edges
and no cycles is:
(A) Cycle
(B)  Tree
(C) Complete graph
(D)  Planar graph
67. In a bipartite graph, vertices can be
divided into:
(A) 1 set
(B) 2 disjoint sets
(C) 3 sets
(D) 4 sets
68.  Which graph is both Eulerian and
Hamiltonian?
(A) K2
(B) K3
(C) K4
(D)  Cn(cycle graph)
69.  Which of the following is a connected
graph?
(A)  Graph withno edges
(B)  Graph with at least one path
between every pair of vertices
(C)  Graph with loops only
(D) Isolated vertices
70.  Number of edges in K6 is:
(A) 15
(B) 10
<) 12
(D) 20
B030502T-A/108
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68.

69.

70.
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(A) =%

B) &
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(D) HHIOE %
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A) 1%
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(C) 39c
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(A) K2

B) K3

(C) K4

(D)  Cn (3% =)
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(C) e YU A%
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71.  Eulerian path is a path that:
(A) Visits every vertex once
(B) Visitsevery edge once
(C)  Forms Hamilton cycle
(D)  None of the above
72.  Euler’s theorem says: A connected
graph has an Euler circuit if:
(A)  Allvertices are even degree
(B)  Allvertices are odd degree
(C)  Exactly 2 odd degree vertices
(D) Atleast 1 odd degree vertex
73.  Hamiltonian cycle is a cycle that:
(A) Visitsall edges
(B)  Visitsall vertices exactly once
(C)  Visits only even vertices
(D)  None of the above
74.  Apathoflengthn has:
(A) nvertices
(B) n+1 vertices
(C) nedges
(D) None of the above
75.  KSis:
(A) Planar
(B) Non-planar
(C)  Tree
(D) Cycle
B030502T-A/108
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(A) G
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76. A complete bipartite graph K3,3 is:
(A) Planar
(B)  Non-planar
(C)  Tree
(D) Cycle
77.  The number of Hamiltonian cycles in
K5 is:
A) 12
(B) 10
(© 15
(D) 24
78.  Ifagraph has exactly 2 vertices of odd
degree, then:
(A) Eulerian circuit exists
(B)  Eulerian path exists but not
circuit
(C) No Euler path
(D)  None of the above
79.  Inanundirected graph with 5 vertices,
maximum edges possible:
(A) 10
B) 15
(©) 20
(D) 25
80. A Hamiltonian path exists in:
(A) Tree
(B)  Complete graph
(C) Disconnected graph
(D) Allgraphs
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81. A spanning tree of a graph G is:
(A)  Subgraph containing cycles
(B)  Subgraph that is a tree and
contains all vertices
(C)  Graph withno edges
(D)  None ofthe above
82. A tree with n vertices has:
(A) n-1edges
(B) nedges
(C) n+l edges
(D) 2nedges
83.  Number of labeled trees with n vertices
is:
(A) n®?
B) 2"
©
D)  (@-1)!
84.  Abinary tree of height h has maximum:
(A) 2" hodes
B) 2 G+ 11 nodes
(C) hnodes
(D) h+1nodes
85.  Depth-first search (DFS) uses:
(A) Stack
(B)  Queue
(C)  Array
(D) Heap
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86.  Breadth-first search (BFS) uses: 86.
(A) Stack
(B)  Queue
(C) Array
(D)  Tree
87.  Inarooted tree, number of edges is: 87.
(A)  Equal to number of vertices
(B) One less than number of
vertices
(C) Double vertices
(D) None of the above
88. A minimum spanning tree canbe found ~ 88.
using:
(A)  Kruskal’s algorithm
(B)  Prim’s algorithm
(C) Both(A)and(B)
(D)  None of the above
89.  Time complexity of BFS is: 89.
(A) O(V+E)
(B)  O(VE)
© oM
(D)  O(E?)
90. Inatree, number of leaf nodes is: 90.
(A) Alwaysl
(B) Always2
(C)  Depends on structure
(D) n-1
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91. Chromatic number of a cycle
Cn(n odd) is:
A) 2
B) 3
<€ 4
D) n
92.  Chromatic number of bipartite graph
is:
A4 1
B) 2
<€ 3
(D)  Depends
93.  Four color theorem states:
(A) Every planar graph is 4-
colorable
(B)  Every graph is 4-colorable
(C) Every tree is 4-colorable
(D)  None ofthe above
94.  Planar graphs satisty Euler’s formula:
(A) V—-E+F=2
B) V+E-F=2
(C) V+E+F=2
(D)  None of the above
95.  Aplanar graph cannot contain:
(A) K5
(B) K4
< 3
(D) P4
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96. A graph with chromatic number=1 is:
(A) Complete
(B)  Null graph
(C)  Tree
(D) Cycle
97.  Graph coloring is used in:
(A)  Scheduling problems
(B)  Shortest path
(C) DFS
(D) BEFS
98.  Edge coloring assigns:
(A) Colors to vertices
(B) Colors to edges
(C) Colors to cycles
(D)  None ofthe above
99.  Chromatic polynomial counts:
(A)  Number of colors
(B)  Waysto colora graph
(C)  Vertices in graph
(D)  Edgesin graph
100. Petersen graph is:
(A) Planar
(B) Non-planar
(C)  Tree
(D) Cycle
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Example :

Question :

Q1 ® @ © ©
Q2 ® ® @ ©

Q3 ® @ © ©

5. Each question carries equal marks.
Marks will be awarded according to the
number of correct answers you have.

6. All answers are to be given on OMR
Answer Sheet only. Answers given
anywhere other than the place specified
in the answer sheet will not be
considered valid.

7. Before writing anything on the OMR
Answer Sheet, all the instructions given
in it should be read carefully.

8. After the completion of the examination,
candidates should leave the examination
hall only after providing their OMR
Answer Sheet to the invigilator.
Candidate can carry their Question

Booklet.
9. There will be no negative marking.
10. Rough work, if any, should be done on

the blank pages provided for the purpose
in the booklet.

11. To bring and use of log-book, calculator,
pager & cellular phone in examination
hall is prohibited.

12. In case of any difference found in English
and Hindi version of the question, the
English version of the question will be
held authentic.

Impt. On opening the question booklet,
first check that all the pages of the question
booklet are printed properly. If there is any
discrepancy in the question Booklet, then
after showing it to the invigilator, get another
question Booklet of the same series.
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