USN 15CS36

Time: 3 hrs.

Note: Answer any FIVE full questions, ‘ _;s“ing ONE full questionﬁ";foﬁ’réach module.

1 a. Define tautology and contradiction. Prove that the compound proposmon

[(p > q)v(p = e [p— (q . r)] is tautology. (05 Marks)
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~ (05 Marks)
¢. Give (i) dIrect proof (ii) indirect proof and (iii) Proof by contradiction, for the statement
“Square of an odd integer, is an odd mteger oy (06 Marks)

OR '

2 a. Prove the following logical equlvalence without usmg truth table.
(P> D A[=q A vamg)] < —(pva)
b. Establish the validity of: th‘, argument using the r rules of inferences.
No engineering student of first or second semester studies Lo c ’
Anil is an engineering student who studles lgg&

". Anil is not in'second semester. 4.
foit p(x) : X —’7x+ 10 =0; q(x) = =¢ 2 k‘2x—3 =0; r(x)=x<0
V s, if universe contains only the integers

(0S Marks)

(05 Marks)

2and 5.
() VXep(x) = —r(x)
(il)) 3xp(x) > ()

'(ii> Vx, 400 = 10
(iv)-3x; qu() —'1(x) (06 Marks)

- ¥ le

3 s ~,Prove by mathematlcaj induction for any ifiteger n > 1.
1 1 ...... ",;__;"\" i ¢ . (05 Marks)

25 58 . (3n—1)(3n+2) 6n+4

b. How many positive integers n can‘be formed using the digits 3, 4, 4, 5, 5, 6, 7 if we want n

to exceed 50,00,000? P (05 Marks)

c¢. Find the coefficient of

(i) x'?inthe expans1on of ( - 2x)10 ?

(ii) x“ * in the expan51on of 2x* - 3xy i )

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 /ot equations written eg, 42+8
o

15
£ 3 2
(iii) the constant term in the expansion of (3){ - —) (06 Marks)
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OR
Letag=1, a;=2, aa=3 and a,=a,_1 +an- 2+an

positive integer n. (05 Marks)
Wl Tasios., are Lucas numbers, then pr
= e i 43;1

L= [1 +2\/§] + (1 zﬁJ h (05 Marks)

In how many ways can one distribut

&

so that (i) no container is left emp!
balls?

ght identical bulls mto four distinct containers
(ii) the fourth contairier contains an odd number of
g (06 Marks)

Module-3

to R defined by f(x)"{w X, g(X) =x+ 5, h(x) =vx* +2, verify

Let f, g, h be functions from

that (ho g)o f=ho (g¢ fy, (05 Marks)
Let f:R — R be defined by
) { 3 for x>0 then fin
3x +1 for x<0 §
() f=1),4. Gi) f5/3) (i) £553) (V) f'6)  (iv) £S5, 5)). (05 Marks)
Deﬁne‘;partlally ordered set. Draw the Hasse diagram representmg the positive divisors
of 36. ' (06 Marks)

¢ OR
i i ction, find its range

(05 Marks)

(05 Marks)

=2. (06 Marks)

4 OR
Find the number Qf permutations of the digits 1 through 9 in which the blocks 36, 78, 672 do
not appear.

(06 Marks)

20f3




10

Find the rook polynomial for the board in the Flg Q (b)"Using expansion formula and

product formula. (06 Marks)
1]2
314 5
6 |78
Fig.Q8(b)
Ifap=0,a;,=1,a =4 and a3 = 37, sat
an+2 + bane; +cay =0 for n 200 N 4
determine the constants b and ¢ andfhen solve the relation fQ ¢ (04 Marks)
. Module-5
Define complete graph and eo mplete bipartite graph Hence draw
(i) Kuratowaski’s first graph Ks,
(ii) Kuratowaski’s second graph K3
(iii) 3-regular graph with'8 vertices. (05 Marks)
Discuss the solution of Kongsberg bridge problem (05 Marks)
Obtain an optlmal prefix code for the message LETTER RECEIVED. Indicate the code.
é (06 Marks)

) hs have, if they contain
(i) 16 edges and all vertices of dégree 4? #
(ii) 21 edges, 3 vertices of degree 4 and other vertlces of degree 3? 4.

(iii) 12 edges, 6 vertices of degree 3 and other Vertgces of degree less than 3. (05 Marks)

Define isomorphism of- twb graphs. Show, ha followmg pa1r of graphs are isomorphic.
[Refer Fig. QlO(b)]

~ Fig.Q10(b) (05 Marks)
vertices has n— 1 edges. (06 Marks)

k %k %k ok %k
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