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n, June/July 2025

L 3
Time: 3 hrs. % , Max. Marks: 100

Note: 1. Answer any FIVE full questions, ch

INE full question from @module.

2. M : Marks , L: Bloom’s level , C: % utcomes. G

e

M| L C
2
Q.1 | a. | Define Tautology, show that [(p % Pp-o0A(@—> r)}] —)% 6 | L1 | CO1
b. | Prove the following using tQ@ of logic : :5 7 | L2 | CO1 |
-[{pvqar} —>—;q}{\?—-. [(pvq)/\r]v.—|q]§q¢\r.
c. | Give i) a direct progfji)* an Indirect proof for tl%%wmg statement “If | 7 | L2 | CO1
n is an odd integer thetr + 9 is an even integer”
A,
‘§ OR @
Q.2 | a. | Define i) &{l\@p statement  ii) quant%‘?’ 6 | L2 | CoO1
b. | Test of the following ar; gnts. 7 | L2 | CO1
PAq % P
T -
B ,
% (’5 & s
o ¥ A
c. | For the followiggstatements the univ, r30g rises all non%}b integers. | 7 | L2 | CO1
Determine thEgaith value of each s t.
i) 3x 3y [xy=1] ii) [xy=1] '
i) v 3Y[xy=1] iv,ax, 3y [(2x + y = Syaek - 3y =-8)]
V) % [Bx —y=17) pe@x 3 4y = 3)].
&
. é Module -2 A,
Q.3 | aA Define the well orderi%hnciple. By Mathegiatical induction, prove that | 6 | L2 | CO2
%'1+2+3+ A—n(n+l) nez’. v
62 o
1445 7 | L2 | CO2
b. | Prove th% ( l J .ForFy, Fi, Fo, .... are the
Fibonacci numbers. h
c. | Find the number of’ permutations of the letters of the word | 7 | L3 | CO2
‘MASSASAUG n how many of these all four A’s are together? How
many of the w1th S s?
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: 6 | L2 | CO3

a. | Prove that 4n < n® — 7 for all positive integers n > 6.

b. | Find the co-efficients of X’ y° in the expansion of (2x 7 | L3 | CO3

c. |Letag=1,a;=2,a;=3and a, =ay; + a,3 fopn = ,provethatan§3 for| 7 | L2 | CO3
all +ve integers n.

Modul
a. | State Pigeon hole principle. Prove t f 30 dictionaries in a Ii 6 | L2 | CO3
contains a total of 61,327 pages th@least one of dlctlonarle: must have

atleast 2045 pages.
b. | Define power set. For any s %, C <, prove that % 7 | L2 | CO3
A><(BuC)=(A><B)u(A>< ¢
c. |Let fand g be ‘ from R to R define i ™(x) = ax + band | 7 | L3 | CO3
g(x)—l—x+x éf X)=9x*—9x +3, detey a&b.
—OoR ‘
a. | Let f: R % Rgbe‘defined by (0" 6 | L2 | CO3

,ﬁ-ﬂx>0

; :"ibf:.,,. 4 : 1 4 1_
A Fmdg (-8, 5)and f'(- 6,

b. | Let Nbe the set of Natural numbers. Let a relatlon r{

ed by 7 | L2 | CO3
={(a,b)/aeN,b @'a -bis d1v151bl Prove that @
equivalence relation. %

b &
c. |ForA={a,b,c,d, e}, the Hasse diagr@he poset(A, sshown | 7 | L3 | CO3
below : : ? ® %

i) Determipe the relation matrix for&,’
ii) Constru diagraph for R. Q
&

s QA

A 4 %
@m"ﬁ “

v Modulé - 4

a. Detenmne mber of mteger@een 1 and 250 that are divisible by3 | 6 | L3 | CO4
and not by S and 7.

b. | Solve the recurrence rela%nﬁ’.ﬁz = Fp1 + Fo, where n>0and Fo =0,| 7 | L2 | CO4
F1 =1.

c. | Define Derangement,F ind the number of derangement of 1, 2, 3, and 4. 7 | L3 | CO4
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Q.8 Find the Rook polynomial for the chess board contain ! es as shown L3 | CO4
in the Fig.Q8(a).
12 4@5 e
4
FigQ3(a), ® ,
Solve the recurrence relation a, = 5a,.; fanpn=2,a=1,a;=3. cb L2 | CO4
Find the distinct numbers which ar: Itiples of at least one of 15,40 and L3 | CO4
35 not exceeding 1000.
A
| dule - 5 ol
Q.9 Define group and subgroup*witlrexample each. & L1 | CO5
4
State and prove Lagrange’s theorem. % L2 | CO5
Define Klein 4 - Verify A = {e, a, b, ¢} js aKlein 4 group. L2 | CO5
. v OR §
Q.10 Prove th@'intersection of two subgroup-of a group is a subgroup of the L2 | CO5
i o
PréVesthat the cube roots of um%‘bm a group under t a&plicatbn L2 | CO5
‘ %Y 2 3 4 L3 | CO5
Let G = S4, the symmetgigagroup of order 4, fe =
o 2 3 41
the subgroup H=<a >,%etermine the numﬁajﬂeﬁ cosets of E in6.
&
A




