50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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' Max. Marks: 80

Note: Answer any FIVE full questtons, ciwosmg ONE full questtan from each module.

a. Define Tautology and Contraehctlon Prove that [(pvq)/\(p—ér) (@qor1)]>r is a

tautology. (05 Marks)
Prove the following logleal equlvalences using Iaws of 10 gic :

@) (pvq)A[ paglep.

(i1) (pvq)/\ r}v ~ ]<:> qAT (05 Marks)

Let the un1verse cbmprlses all real numbers; The open statement P(x), Q(x), R(x), S(x) are
given by,
P(x) : x >0 7 RKX): x?-3x-4=07
Q(X) X > 0 S(X) : X2 -3> O‘:f‘“‘“ ¢
Evaluate: &
1) Bx[P(x) A R(x)]
@ vx[Px) > Q).
(i)  Vx[Q(x) - s(“xz]

(06 Marks)

converse, inverse and

Write - dual,

contrapositive 01’ the following statemen
“If a triangle is not isosceles, then it is.not equllateral” ‘ (06 Marks)
Simplify the following compoun ‘propositions by usmg Taws oflo gic :

p—(@=1)=(prq) (04 Marks)
Test the-validity of the followis
If I study, I will not failin the exam
V‘If Ldo not watch TV.in the ‘evenings, [ w11; study
1 I failed in the exam = *
(06 Marks)

“Module-2

uction that 12 +3> +5% +........ +(2n-1) = n@n-D@n+l) o

all integers n > 1. (05 Marks)
A sequence {a } is deﬁned recursively by a; =4, a, =a,_, +n for n>2.Find a,in explicit

form. ) (05 Marks)
How many arrangements are there for all letters in the word MASSASAUGA? In how many
of these arrangements all the vowels are adjacent? (06 Marks)
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OR

Prove by mathematical induction that, for every posmve integer n, 5 divides n’-n.
4 (06 Marks)

Evaluate the number of ways can 10 identical duﬂes ‘be distributed among five children if,
(i) there are no restrictions (ii) Each child getsj. at Jeast one dime. (iii) The oldest child

gets at least two dimes. ; (06 Marks)

Explain Binomial theorem. ‘ (04 Marks)
Modw e-3

List and explain types of functions Wlth examples. w (05 Marks)

Let A={1,2,3,4, 6} and R be a relation on A defined by aRb if and only iff “a is a
multiple of b”. Represent thewgel on R as a matrix, draw its digraph and find in-degrees,
out-degress of each vertex. (05 Marks)
If R be a relation on the setA = {1, 2, 3, 4, 6, 8, 12}‘“deﬁned by aRb if a divides b then
(i) prove that (A, R)is aVP OSET (ii) Draw the Hasse agram of the (A, R). (06 Marks)

‘J

(, OR
Let f:R Rb‘fi*dﬁ;ldb £(x) = 3XSM‘VX>ODt ine 0), f-1), f| =], £(3)
et f:R— e define % etermine , f-1), f| =1,
" d ~3%+1 ¥x<0 3

and f~ ([ —5]) (05 Marks)
If f:R ——) R and g:R—>R be” functlons defined by “f(x)=3x+7, g(x)=x(x"-1),
Vx € R, verify that fis one-to- one but g is not. (05 Marks)

Let N be the set of all natural numbers on N x N the I‘elatlon R is deﬁned as (a, b)R(c, d) if

T

.....

and only if a+d=b+c. Show that R is equivalenc relation. (06 Marks)

» Modulg—tl @
A student taking DMS: exammatlon is dlrected to answer 7
the possible ways: 1f
() Theré is no concern about the. ofﬂer /
(i)  Mustanswer 3 questions first 5 and four ﬁom last 5 questions. (08 Marks)

What do you mean by der::mgements"7 Evaluate ds, d6, dg - (08 Marks)

‘of 10 questions. Determine

|

2,30r5. (08 Marks)
Flnd the rook polynomlal for 3*3 board (place * at center) by using the expansion formula.
L (08 Marks)

‘Module-5 CMRIT LIBRARY
. BANGALORE - 560 037
, (i) Regular graph
(iii) Complement graph. (iv) Induced sub graph. (05 Marks)
Show that the following gz hs are isomorphic : '

m%
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(1 Mult1graph

(06 Marks)
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c. Define prefix codes. Explain how to construct an optlmal pre‘ﬁk code for the symbols a, o, q,
u, y, z that occur with a frequency of 20, 28, 4, 17, 12, '» respectlvely. (05 Marks)

OR

10 a. For the graph shown below determine,
) A walk from b to d that is not trail
(i)  Ab tod trail that is not a path; L
(iii) A path from b to d. ( ;
(iv) A circuit from b to b that is n ot cycle. (05 Marks)

Wl

s CMRIT LIBRARY
F1g Q10 (a) BANGALORE - 560 037
b. Define tree. Show that'a tree with n vertices has n~1 edges. (05 Marks)

c. What are preﬁx codes" Obtain the opt1mal prefix code for the message “ROAD IS GOOD”.
(06 Marks)




