USN

Fourth Semester _B.E./B.

BCS405A

Exam/matlon, June/July 2025

Discrete cal <Structures
Time: 3 hrs. \(1) ‘ Max. Marks: 100
Note: 1. Answer any FIVE full qu /z'ngLONE Jfull question from/e'ach module.
2. M : Marks , L: Bloom’s level , C: gau\r\sg outcomes. 4, }/f,
2
Mogdyle —1 i M|L | C
Q.1 | a. | Define Tautology, show that [(p Zf%) /\X(p —=>1)A(Q—> r)}]—>/1‘3 6 | L1 | CO1
. /~
b. | Prove the following using t I“aw}) of logic : N/ 7 | L2 | CO1
- [{(pvq)Ar}-eﬂc?@(—-] -ﬁ[(pvq)/\r]v —|q]<§>qé/\r
'\
c. | Give i) adirect pI‘O‘{f}l)‘ an Indirect proof for t}& lowmg statement “If | 7 | L2 | CO1
n is an odd integg thg + 9 is an even mteger”
/\\
R OR A
Q.2 |a. | Define i) a\)gp@'n statement i) quantiﬁgr; 6 | L2 | CO1
b. | Test %ﬁ\\ia\lrdlty of the following a uments 7 | L2 | CO1
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c. | For the follow g;hstatements the universe gvfnprlses all nm{?zz}ro integers. [ 7 | L2 | CO1
Determine t value of each statement.
i) Hx, Jy [x < 1] if) ‘g{y [xy =1] ¢
i) Vx 3dy[xy=1] 1v<)\ 3x, Iy [2x+y /53(2 (x- 3y =-8)]
v) ,;:ly [(Bx-y=17) Q’(Zxd‘ 4y =3)]. *
& /‘7/ \)
s \;\/ Module — 2.
Q3 |34 Deﬁne the well orderﬁ/}g]p?mmple By M/a&ﬁergatlca] induction, prove that 6 | L2 | CO2
42"f'1+2+3+ Q%% n(n+1), nez{f \/
i o /
é‘-?: : 7 |12 | CO2
b. | Prove that Fn = = 1+‘/_ ?/> ’l J— . For Fo , Fi, Fo, .... are the
JE 2 4 | 2
Fibonacci numbers. ¢ ’ ,
c. | Find the number ,of permutations of the letters of the word| 7 | L3 | CO2
‘MASSASAUGA’ l/n how many of these all four A’s are together? How
many of thel}ybegm with S’s?
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Q.4 | a. | Prove that 4n <1’ — 7 for all positive integers n > 6. , %7 6 | L2 | CO3
(\./‘\ -“‘«'
b. | Find the co-efficients of x° y® in the expansion of (2x %%y,)la. 7 | L3:| CO3
¢ Ve
C |Letag=1,2a,=2 s@3=3and a,=a,; +a,4 f(% ﬁ%ﬁ, prove that a, < 3" for L2 | CO3
all +ve integers n, MRS
t! € ¢ v & Y
Module< 3™/ 650
Q.5 |a. | State Pigeon hole principle. Prove that:3f 30 dictionaries in a library L2 | CO3
contains a total of 61,327 pages theé;::gﬂeast one of dictionaries mufst have
atleast 2045 pages. &N > Vv LY
é < L/ t\//}/b' : )7
b. | Define power set. For any sgts A, B, C < U, prove that 7 L2 [ CO3
Ax(BUC)=(AxB)y (AXE) _ &
| Oy ¢ 'S
¢. |Let fand g be funffions' from R to R deﬁnedi?y?(x) =ax + b and L3 | CcO3
gx)=1-x+ xzi(gﬁ Y(X)=9x*-9x +3, dete?piné a&b.
[ OR AL,
Q.6 [a. |Letf:R —*#Repedefined by & ;/V L2 | CO3
% 5,if x > 0 Lrd oo
20 Find £ (-6, 5) and (- 6, 5).
Wr3x,ifx <0 », Ao
b. | Let N be the set of Natural numbers. Let a relation bégéfmed by , L2 | CO3
R={@ab/aeN,b N ( a—bis divisiblf by5¥. Prove that %één
equivalence relation. /}:\ ’ A \\'/ i \: 7
Y £5,9 &
ForA={a, b, ¢, d, ¢}, the Hasse diagrqﬁi‘-gfo[,/'t‘he poset(A, RYSs as shown | 7 | L3 C03
below : e ¢ OH.%
i) Deteﬂnip\éﬁ;ﬂ}ifelation matrix forfR; ¢ ‘\/7
ii) Construct thé diagraph for R. C‘”\S ? P
& - e y.°
/("‘:; <’,
b & L
4\); )¢ A( [/
‘ 2 C\\ S
Vs, . i ¥
‘/5‘)\]2‘ <\ 3
ks wy Modulé — 4
Q.7 |a. Determine the fumber of intege;s‘b@tween I and 250 that are divisible by 3 L3 | CO4
and not ?ivﬁ@@ie by 5and 7. /\’ P
b. | Solve the recurrence re}ati)onVsz = Fn+1 + F,, where n > 0 and Fy = (, L2 | CO4
F] =1. 3‘\/
)y
Define Derangement(/ Find the number of derangement of 1,2, 3, and 4. L3 | CO4
«{"\
< -
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Q.8 | a. | Find the Rook polynomial for the chess board contam/4/squares as shown L3 | CO4
in the Fig.Q8(a). 5 &
12 Pl
() \
314 £ o
14
Fig. Q8(a), L S /._}
b. | Solve the recurrence relation a,=5a,; + 6a,,2?n 22,a=1,a =3. / 4 L2 | CO4
€ &)
¢. | Find the distinct numbers which ar{lmultlples of at least one of 15, 40 and L3 | CO4
35 not exceeding 1000. ( / )
l) l/f 4
Module -5 h
Q.9 | a. | Define group and subgToup(w\%t,h example each. P ’ L1 | CO5
/ 4 Pa 1
b. | State and prove Lagr@n%a S theorem / > L2 | CO5
¢. | Define Klein 4 g{?uﬁ Verify A= {e, a, b, c} is a/K]em 4 group. L2 | CO5
£
\ Y’ OR / %
Q.10 | a. | Prove thgtﬁ]s 1ntersect10n of two subgroupf a group is a subgroup of the L2 | CO5
group,/* ¢
/“V \ 2 if ¥
b. | Préviethat the cube roots of unlt@fgm a group under the:eui’tlphcatlon L2 | CO5
o Ky
€ T
; 72 3 4 L3 | CO5
€. | Let G = S, the symm/etrr/c)group of order 4, fdr. o /—2{2 3 4 ,ff\;
¢
the subgroup H=<a >, déermme the numberlpf]eﬁ cosets of H indG.
¢ &4 " //
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