aining blank pages.

compulsorily draw diagonal cross lines on the rem

1. On completing your answers,

Important Note :

50, will be treated as malpractice.

appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification,
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§ M’_'lﬁ“hiwi’i{;i_:Semester B.E. Degree Examina§16

Time: 3 hrs. ‘

‘Note: Answer any FIVE full questions, chogglng ONE full questioh

Prove the following logical‘equi

Dec.2023/Jan.2024
Discrete Mathematical S’tructures

- Max. Marks: 80

AN
rom each module.

Module-1 -
1 the compound proposition :

Prove that for any propositions p, q ,
po@-on}=>{o>9=@—0} isa tautology. © ‘ ’ (06 Marks)
‘‘‘‘ ence using the laws of logic: | ST

(p=q) A[TQACV I T (@ VD) © (05 Marks)
Prove the following logical equivalence using the laws of logic:
(@Anv(PAD ST (05 Marks)
Sl : OR’"’{ 4
Prove the validity of the arguments using rule of inference :
S (1n9)
i 4 #
e ! X 5 ¢ : (05 Marks)
Test the validity of the arggménts using rule of infere
(Tipvg)—>r :
r—>(svt)
IsATIu F 4
Tu— Tt '
b ¢ / (05 Marks)
Find whether the following argument is valid : <
.. No Engineering stude:nt of 1% or 2™ semeé%e‘f studies logic
~Anil is an Engineering student who studi
(06 Marks) |
-~y Module-2 T
Prove by mathematical induction, for évery positive integer 8 divides 5" + 2- GRS
/ 4 Ty ' B (06 Marks)

Assumingf;@l?/ﬁ@SCAL language is case insensitive, an identifier consists of a single letter -
followed by upto seven symbols which may be letters or digits (26 letters, 10 digits). There =
are 36 reserved words.. How many distinct identifiers are possible in this version of

PASCAL? e ¢ (05 MarkS)
Find the coefficient of a’b°c’d’ in the expansion of B : SR A
(a+2b-3c+2d+ 5)'6. (05 Marks)

OR
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Ii, 4 i a 2 Prove that 4n.< (n — 7) for all positive integers n>6. ‘ ks (05 Marks)
<3 b Lucas numbers are defined recursively as Lo =2, L Ln Ln 17+ Ly for n>2.1If Fi’
are fibonacci numbers and Li® are the Lucas number ﬁrove that Ly = Fny + Fn+] for all

positive integers . ; * (05 Marks)
mhcH ~ Find the number of distinct terms in the expansion:of (W + X +y + z)"%. . (06 Marks)

-t Let, i R — R be defined by ’
f(x) = dete (o8 Marks)

{3){ 5 for x>0

‘rrte the partlal order relat;ton for the positive drvrsors of
RS L (08 Marks)

(03 Marks)

sy g T O ‘ ‘
% DL State Plgeonhol ﬁrlnmple Let ABC 1s an equllateral trrangle whose s1des are of length lem
fee Lo each. If wggy lect 5 points inside the trrangle prove that atleast two of their points are such
. it that the, dlst ce between them is less than ¥z cm. - (05 Marks)
e IA —‘"‘{1 23,4}, Rand S are relations on A defined byft {(1 2) (1, 3), (2,4), (4, 4)}
* —{fﬁ*’ 1),(1,2),(1,3),(1,4), (2; 3) (2, 4)} find RoS, SoR R?, §? and write down their -
- matrices. (08 Marks)

ey Module-4 i | o
7 a. In'a survey of 260 cdllege students, the:. followmg data were obtarned 64 had taken
* . mathematics course, 94 had taken CS cour: e, 58 had taken EC course, 28 had taken both
. Mathematics and: rEC course, 26 had taken both Mathematics and CS course, 22 had taken
both CS and ECn;course and 14 had taken all three types of course. Determine how many of
 these students had taken none of the three subjects. A (05 Marks)
“Find the, rook polyn0m1a1 for the 3 x ‘3 board usmg expan51on formula. (06 Marks)

(05 Marks)

boy is dlspleasqd. TN ; . (06 Marks)

.. How. mny%grmutatron of 1 2 34,5, 6 7, 8 are not derangements? (04 Marks)

C:. The number of virus affected ﬁles in a system is 1000 (to start with) and this reases 250%

every two hours Usea ~éurrenee relatron to detenrune the number of vrrus affected files in
' ((]6 Marks) »‘

A ‘Module-5

/ ‘ O 1% Regular graph s 'iii) Subgraph Taruy
S vy’ Maxrmal*ﬁubgraph | v) Induced subgraph = Sl (05 Marks)

20f3
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i) 2 3 3 4,5, 6
;}1V)2246 A . Bk S ‘
Lt T=(V; B) be a complete m-ary tree with jV\ n If T has}lleavesﬁ; ‘"dlmternal vertlces 3 o
" then prove the following : = W
1) n=m-i+l
i) L=(m-1i+1
NG Ul
s (mrl) SUm

(07 Marks)

%

OR
10 a. Inthe graph shown inF ig. Q10(a). Determine
i) awalk from b to d that is not a trail P
i) b-dtrail that is'not a path
iii) apath from b'to d 4
iv) a closed walk fromb to b that is not aﬁ,cxrcult

v)
vi) a - (06 Marks)
b. Determine the order lVi @f the graph G = (V,
i) Gis cubic graph with 9 edges &
i) Gis regular with 15 edges :
iii) G has 10 edges with 2 vertices (06 Marks)

c. Obtam the optlmal prefix code forthe strmg ROAD‘IS @OOD (04 Marks)

it
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