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Third Semester B.E. Degreec Examination, Julv/August 2022

Discrete Mathematical Structures
Time: 3 hrs. Max,

Nate: Answer any FIVE full questions, choosing ONE full guestion from cach s
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i Module-1
o -] s w' i !
£ 1 a  Define Tautology. Prove that for any propositions p. q. r the ¢ d p:‘.usuum .
g ip—=(g—=r)i = p—>q)—=(p—rk s ataulology. (e Narlks)
; b. Test the validity of the arguments using rules of inference.
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& c 2 a. Prove the following logical equivalences us
£z [pal=gam)]vgar)vipar)]er 6 Marks)
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g 4 b. Consider the [bllowing open statements w Fall real numbers as the universe:
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k4 E ${x):x" —=3>0. Determine the tr vl the following statements.
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= Module-2
- . . ; - . e i
= 3 a. _Prove by mathematical induction 4n < (n° = 7) for all positive integers n > 6. (06 Marks)
E certaig question paper comtains two parts A and B cach containing 4 gquestions. How many

ererff®vays a student can answer 3 questions by selecting atleast 2 guestions from cach
16 Maurks)
mine the coetlicient of]
Wl ns + ' [ y . " 1.
Xyz~ in (2x -y —z)’ (1) x'v" in the expanston of (2x —3v) ~. (% Marks)
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I8CS3
OR

—-— : 5 e nin+132n+7)
4 o Prove by mathematical mduction, 1.3+ 23=-35+ . ~nln+2)= A

b, Find the number of permutations of the letters of the word MASSASAUGA. In h

ol these all four A's are together? How many of them begin wih 87

<. I how many wavs can we distribute cight identical white balls imo four dig
sor that.

(1} no cotamer 1s lefi empiy?

(11 the fourth comtaimer has an odd number ol balls i a? AMarks)

Module-3
a Stae preconhole prmaple. ABC 15 an equilateral wriangle whos
cach, I we select 3 points mside the wangle. prove that atleast t

of length 1 oem
points are such

h

. |
that the distance between them is less than —em. (08 Marks)

W AEA oA where A, ® L3 As= 1203 cline a relation R on

A by sy and v oare inthe same subsct A, lor 131 ivalence relation.

(06 Marks)
Il (2orHx)=9x" —9x~3
(06 Marks)

odlet tLe:R =R where Jliny = an-b and
determine a. b,

OR

6 « Provethat i r-A—=B. g B--C are | ns. then gol s A =>C in mvertible

and (2ot ‘=10 . (06 Marks)
h. For A =la.b.c.d. ¢ the Hasse diagra sel (AL R) s shown in Fig. Q6 (b).
(n Determme the relation i
(i Construct the divee tg@ 2raphs@s that 15 associated with R, (06 Marks)

N4
Fig. Qo6 (b

MR s anequing monaset Aand xove A then prove

=g then [x] =|v]. (08 Marks)
Module-4

7 umber of permutations ol a. b ¢ .. x. v 2 m which none of the patlerns spin.
u O TIe OCCurs (U8 Marks)
b Por the positive mitegers 1 2.0 3 0 i there are 116060 derangements where 1. 2.0 3, 4 and 3
appear in the lirst five posttions, What 15 the value ol'n”? 146 Marks)

Sol®Pthe reeurrence relation a, +a,  =6a, . =0 where nz2 and a, ==1. a, =8,
tihe Nharks)
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IRCS36
OR
Determine the number of integers between [ and 300 ginclusive) whach are. () divis
exactly two of 3.6, 8 L (i) divisible by atlcast two of §. 6. 8. i

Describe the expansion formula for Rook polyvnomials. Find the Rook polvionial i
board using expansion formula.

The number of bacteria in a culture i< JOOO approximatelv) and this numbey n
Svery two hours, Use a recurrence relation o deternune the number ol baclori
one day

Module-5
Detine with examples. (1) Subgraph, 00 Spanmng subziaph  (n
(v Induced subgraph  (v) Complement of a graph (v path.
Merge sort the hist,
—1. T & ¥lL.5 =8, 3 =3, =3 & W3 (06 Viarks)
Define somorphism of two araphs. Determine whether the o phs O el G- e
somorphic or not,
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et G=(V.E)be the undirs . e, QD ar Flow many paths are there m Gotroon
d to h? How many ol these h 57 IR FTERY
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Prove th (I [~ T o R P L (06 Mark )

Construct
MY

aptimal pretix code for the svmbols a o0 oo v 2 that occor wih Freguencies
7 orespectively (N Markg
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