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DETAILED EXPLANATIONS

1. (b)
G has 4 vertices

44-19)

Maximum # of edges = 5 =6 Edges
242+1+3 = 2|E]
= 4+1+3 = 2|E]
= |E| =4

G has 4 edges

G has*C,-4=6-4=2Edges
With 4 vertices and 2 edges, the graph is always disconnected.

2. (d)

~vax 3y Py, y) = 3x vy (~P(x, 1))

~Vx P(x) = 3x [~P(x)]

=3 vy [Px, y) v Qv ) = Vx 3y [~P(vy) A ~Qlx, y)]

All logical equivalents are correct.
3. (a)
d#c = d=*(a=b)[Given,c=a=b]l=(d=a)*b
[Associative holds in semigroup]
= bxb[Given, bxb=a]l=a

4. (d)
If graph contain Euler circuit, it need not contain Hamiltonian cycle and vice-versa.
b d
a-b-c-a-d-e-aisktuler circuit
1. no hamiltonian cycle.
C a e
a b
No Euler circuit (all vertices must even degree)
2. a—-b-d-c-ais hamiltonian cycle.
c d

(1) is Euler but not Hamiltonian graph.
(2) is Hamiltonian but not Euler graph.

5. (d)
a, = -4a, _,+12a, ,
a,+4a, ,-12a, , =0
¥ +4x-12 =0
x+6)(x-2) =0
x = -6,x=2
a, = A(-6)" + B - (2)"

© Copyright: MADE EASY www.madeeasy.in



8 | Computer Science & IT MADE ERSY

India's Best Instituts for IES, GATE & PSUs

6 (c)
Number of vertices = 11
In K, each vertex can contain degree 10.
In complement of G:
(10-1, 10-1,10-2, 10-2, 10-3, 10-3, 10-3, 10-3, 10-4, 10-5, 10-5) = (9,9, 8,8,7,7,7, 7, 6, 5, 5) is degree
sequence.
So option (c) is correct.

7. (a)
1. S={xy):y=x+1and0< x< 2}
e Check for Reflexive Relation:
(x,X):x=x+1butx#x+ 1
Hence cannot be reflexive S is not equivalence relation on R.
2. T={(x y) :x-yisaninteger}
e Check for Reflexive Relation:
(x, X) . x— xisinteger x— x =0 and 0 € integer
So, T is reflexive.
e Check for Symmetric Relation:
(x,y): x—yisinteger and (y, X) : y— x also an integer.
So, T is symmetric relation.
e Check for Transitive Relation:
(x,y): x—yisinteger and (y, 2) : y— zis integer then (x, 2) : x— zis also integer.
So, T is transitive.
Hence T is equivalence relation but S is not.

8. (b)
“No students are allowed to carry smartphone”
Can be written as: Not a student are allowed to carry smartphone
—[3x(student (x) A carry_smartphone (x))]
V x(— student (x) [ — carry_smartphone (x))
= Vx(student (x) — — carry_smartphone (x))
So, option (b) is correct representation only.

9. (d)
X
f) =~
( x ) x o x
x—-1 -1 -1
foflx) = x 1 - xfx+1 - x1
il
ie. fof(x) =x
2 times
So, fo(fofofo..f)x) = f)
20 times
X
Cox-1
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10. (d)
* If a graph is connected, then its complement may or may not be disconnected.
Example: cyclic graph on 5 vertices.
¢ Chromatic number of complete graph with n vertices is n.
e If two graph G, and G, are isomorphic, then their complements will always be isomorphic.
* If any simple graph with n nodes with nodes > 1, there are atleast two vertices of same
degree.

11.  (b)
Let p : GATE rank is needed
g : I will write the GATE exam
r : I'will join in MADEEASY.
Given arguments:
P,: If GATE rank is needed, i will not write GATE exam, if i do not join MADEEASY.
p—=(~r=~q=(pnar~r—-~q
P,: GATE rank is needed : p
P,: I will join MADEEASY : r
Q: I will write the GATE exam : g
Inference is: (p A —7) - = ¢q
o)
r

g

We can also write the above inference as following: (p A — 1)
([((ea=r—>=glapar)—>q
If above proposition is tautology then given inference is valid.
((pr) +q)y +p' +7+q
=prgrp Hrtg
=p’ + v + g which is consistency hence invalid.
12. (a)
Total number of terms = 8§ +1=9
The middle term is : 5% term
(x +y)" has (r + )" term as : "C x" " y"
[(4 + 1) term] 5t term is:

o) (3

50 y4-x2 34
- 4° 34 x4-y2
2
= 8¢g,. L

4 x2

Il
\I
o
7\
= I<
N—
N
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13.

14.

15.

16.

17.

(c)
VxeN [(x # 7 A Prime (x)) — — Divisibleby7(x)]

VxeN [x =7 v = Prime (x) v — Divisibleby7(x)]

—3Jx eN [x # 7 A Prime (x) A Divisibleby7(x)]
All represents that “no prime except 7 is divisible by 7”.

(a)

Put x = y and y = x at the and to get inverse function

y = 220+ 4
= x = 2.2V +4Y
= x o= 220+ ()2
= x+l = (292 + 2.2+ 1
= x+1 = (2V +1)2
= Jx+1 = 2V +1
= 2 = Jx+1-1
= log2¥ = |og(\/x+1—1)
ylog2 = Iog(\/x+1—1)
log(vx+1-1)
= y =
log2

e R={{x yl x=ymodm}whenx = ythen x=xmod mis always reflexive.

e R={x W x=ymodm}(x-y)mod mis always equal to (y — x) mod m. So relation is always
symmetric.

e R={{ Yl x=ymod m}if (x - y) mod mis always equal to (y — z) mod m. Which is equal to
(x—z) mod m so relation is always transitive.

The given relation R = {(x, y)| x= ymod m} is equivalence relation (reflexive, symmetric and transitive).

(b)
Let (@) n

2 @@

#edge =1

(b) n=40 @ B @

Il
a1

# edges
So option (b) is correct.

(a)

Everybody loves India: Vx Loves (x, India)

Everybody loves somebody: Vx 3y Loves (x, y)

There is somebody whom everybody loves: 3y Vx Loves (x, y)
There is somebody whom no one loves: 3y Vx — Love (x, y)
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18. (b)
e SetAis countable. Since Q (set of rational numbers) is countable and every subset of countable set
is also countable.
e SetBisuncountable. Since every subset of real number is uncountable.
e Set Cis countable because it is Cartesian product of two countable setsi.e. N x Z.
e SetDis countable. Since one to one correspondence with set of natural number Cantor’s theorem.

19. (a)

Total children = 75
Total receipt = ¥ 70 (X 0.50/ride)
Total rides = 70 x 2 =140
20 children had taken all the 3 rides
55 had taken at least 2 rides (2 or 3 rides).
So, 55 - 20 = 35 had taken exactly 2 rides.

a
-

Children who had taken exactly one ride
Total single ride = 140 - (35 x 2 + 20 x 3)
= 140 - (70 + 60) = 10
So, total number of students who took exactly singe ride = 10
75 - (35 + 20 + 10)
75 - (65) =10

Children who took no ride

20. (b)

e Risnot reflexive since ¢ is an element of power, set of any subset of A and ¢ N ¢ = ¢ and belongs to R.

e [Ris symmetric because intersection (n) is commutative, thus anmn b= o the bna#o.

e Risnottransitive because anb#¢ and b c#¢ doesnotassureanmnc=¢.e.g.,a={1,2}, b
={2,8}and c={3, 4}
o,{1,2}n{2,3}#0
{2,3}n{3,4} ¢
ut {1, 2} N {3, 4} = ¢ so fail.

21. (b)
(a) Consider a graph:

n(G) z d() +d(v)
2+2

4 satisfied but u/v is not cut edge. So false

N
vV vV IV
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(b) Let, G be a graph such that |Ec| < |Vc| turther, suppose G,, G,, G, G, are connected
components of G, and if no connected component of G is a tree.

Hence, foreach 1 <i <k,

Ei|2|Vg| Thus,

k k
Es| = YIEa|2 X |Val2|Vs|
i=1 i=1

Which is a contradiction. Hence, there exists a component of G which is tree.
(c) Consider a graph:

e

Since graph is Eulerian graph but don’t have eulerian circuit. So false
(d) Consider a graph:

2e 2e
Average degree (G) = " Average degree (G) = "
20 16
Before removal of ‘v" = T 2.857 After removal of ‘v = 6 2.66
So false
22, (¢)
an = an—1+ 3n—1
n
a, = Y ax
i=0
= 1+ 2 a;x'
i=1
i=1

=

n

= 1+ (g, +x)+ Y, (37 x")
i=1

i=1

i=0

= 1+xa, +
¢ " 1-3x
X

a(l-x) = 14975,
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23. (a)
P, : xyz lw
Put y =
x(x ! wlz)z\w
wlz z7lw
wlw
1
P,: xyz
Assume, X
xyz
yxz
And XYz
24. (b)

1-3x+x 1-2x
(1-3x)(1-x)  (1-x)(1-3x)
1 1
A N B _ 2 .2
1-x 1-3x 1-x 1-3x

1 n

S(1+3")

1, theny =x1w'z
xtwlzinxyz lw =1
1

1

1

1 Hence true
1, then xyz =1

1 1] o 1] [0 1
0 1771 of* |1 4
10
0 1
1 -1
1 0

yxz Hence false

* Every cyclic group is Abelien group but every Abelien group is not cyclic group.

* Every group of prime order is cyclic group and we know that every cyclic group is Abelien

group hence, every group of prime order is Abelien group.

* If (G, *) be a cyclic group of even order, then there exist atleast one elements other than

identity element such that a! = a.

25.  (d)

e Onempty set ¢ is an equivalence relation therefore S, is false.
* In S, and relation is not transitive.

e.g.

(2,5)e Ras 10> 1

1
(5;—)6 R as E21
4 4

2
but (2&) £ Ras = < 1= Not transitive

So, both S, and S, are false.
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26. (¢)
a, = -8a,_,-15a, ,
k-2 =1
k-1=mn
and k = n?
Using characteristics equation
n>+8+15 = 0
n=-3
and n=-5
So, a4 = (-3)C, + (-5'C,
= (-3)°C, + (-5)°C, =0
cG+C =0 ...(d)
n = ()C, + (H)'C,
= -3C, +(-5)C,=2 ...(ii)
Solving equation (i) and (ii), we get,
C =1
and G =-1
then a, = (-3)k - (-5)
27.  (b)

e lisnotD,, because the divisor 7 is missing. So, there is no way for | to be isomorphic to (P{u,b,c}, g)

as it needs to have 8 divisors but right now it has only 7.

* Ilis Dy awell known boolean algebra and has 8 vertices and its masses diagram will be isomorphic
(P({a,b,c}),c).
e lllis notisomorphic even though it looks like D,, itis on the relation <, resulting in a chain, which won't

be boolean algebra.

28.  (¢)
* (G, has6items and G, has 5 cycles. Hence it can not be isomorphic.
* G,and G, are also isomorphic.
e Hence the option (c) is correct.

29. (d)
Each ambulance “covers” the adjacent roads, and all roads are covered in this way.

30. (d)
This says that there is a bound, m, such that any twin prime is below m. In other words, that there
only finitely many twin primes.
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