R R

\NW,.‘
& ey e
LA |-

A2
BRAINWARE UNIVERSITY

Term End Examination 2023
Programme — BCA-2018
Course Name — Discrete Structures
Course Code - BCA202
(Semester 1)
Time : 3:0 Hours
s are required to give their answers in their own words as far as

Full Marks : 70
[The figure in the margin indicates full marks. Candidate
practicable.]

Group-A
1x15=15

(Multiple Choice Type Question)

Choose the correct alternative from the following :

_1,0,1,2}and f : A = R.f is defined as f(x) = x2 + 1. Then which

1.

(i)

For A = {—2,
of the folfowing is true, wheref (4) = {f (x) : x € A}. Select the correct option
a £(4) = {5,2,1} b £(4) = {5,2,10}
9 f(4) = {5,8,10} 9 £(4) = {7,810}
il The domain of the function f(x) = log (x — 1) is, Write the correct option
2) b) x=1
x>1
) x>0 d) Any real x
(i) The number of three digits number that can be formed from the digits 1,3,5,7s, Select the correct one
B Honeigtiness

a) 24

c) 4
(2,1), (2,2), (2,3), (2,9), (3,1), (3,2)} on the set {1, 2, 3} is, Write the correct option

(iv) The binary relation {(1,1),
a) reflexive, symmetric and transitive b) irreflexive, symmetric and transitive
c) neither reflexive, nor irreflexive but transitive d) irreflexive and antisymmetric
me birthday of the week is, Select the correct option

(v) The least number of people 4 of whom will have sa
a) 18 b) 42
c) 28 d) 22
vl Select the correct one, let p and q be two propositions if truth value of p is F and
truth value of q is T then p — g be
aT b) F
c) BothTandF d) None of these
) =, Select the correct option

vid If p(x —2) = 2x2 + 3x — 5 then ¢p(x
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.2 =
a) 2.21 + 11x —!99 ng of these )
& : orrect option
— Write the €
(viii) Iff(x — 2) ] 2x2 -4- 3x — 5 tl]en f(-—'Z) —_'wr
by 1
"3 d) 2
(ix) T::: c;cgrcc of an isolated vertex is, Write the correct option 53
) 0 of these
0 ; be two grgf;c;sitions. If p and q are both false

) Select the correct one, let p and q

then p < q 1s
b) F

y ne of these
¢) BothTand F d) No

(xi) A complete graph must be a, Write the correct option
b) regular graph

} circuit
p A d) null-graph

¢) non-simple graph ‘4 is fal dqgist
1s false and q rue
i) Select the correct one, let p and q be two propositions. Ifp
thenp © q 1s
b) F
a)T
d) None of these
c) BothTandF ; i vounneen nUMber of rows.
(xiii) Select the correct one, The truth table of the propositional formula of n variables will be ..... n
2 4 b) 271-—1

o 27 d None of these

xiv) The function f : R > R defined by f(x) = x4, where R is the set of all real
numbers. Then fis, Select the correct option
a) surjective b) injective
c) bijective d) None o.f t'hese ] ]
) Select the correct one, let p and q be two propositions if truth value of p 1s T and

truth value of q is T then ~ p A q be

a)T
¢) BothTandF

b) F
d) None of these

Group-B
(Short Answer Type Questions) 3 x5=15
2. Establish that the function f: R = R, f(x) = 3x — 1 is sugjective. (3)
3. Let H= {(a, b) €G: b>0}. Show that His a subgroup of G. (3)
4. Examine q = p and «~ pV q are logical equivalence (3)
5. Describe Tautology, with an example (3)
6. Hllustrate that the left identity is also right identity (3)
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OR

Illustrate that for an associative algebraic structure, the inverse of every invertible element is unique.  (3)
Group-C
(Long Answer Type Questions) 5 x 8=40
7. Illustrate that (5)
Let (G,°) be a group. Anon —
empty subset H of G forms a subgroup of (G.°) iff
abeEH=>acb*€EH
8. There are 12 bulbs in a room each of which is operated independently by 12 different switches. (5)
Observe how many ways the room can be illuminated?
9. Examine whether the following two graphs are isomorphic or not: (5)
10. Describe De Morgan’s theorem in Boolean Algebra. (5)
11. What is Tautology and visualize that ~(pVq) is not a tautology (5)
12. \What is Contradiction and visualize that ~ p V q is not a contradiction 5)
13. fe—2——p (5)
(ii)
c b
C
Examine these two graphs are bipartite or not
(S)

14. Tilustrate that in a group (G, °), for all a,b in G,each ofequations a®x =
b and y°a = b has a unique solution in G.

OR



Let (G,°) and (G',*) be two groups and ¢:G - G'be a homomorpism.Then
Deduce that: (i) ¢(ec) = eg,

(ie(a™) = {@(a)) *foralla€ G

(m)if a € G and o(a) is finite then o(¢p(a)) is a divisor of o(a)
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