Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

o

2y, :
ik, &

) Note: Answer any FIVE full questions.
Write all the logical connectives w1th truth table.

Prove that for any proposition p,.q, r the compound propos1t10n"\

[(pvq) =1l [-r—>—(pV q)] is logically equivalent.
Prove that for any proposmon p,)q, r the compound proposition
{p—(@Q—1}— {(p—*q)—>(p—>r)}1s tautology.

Prove the logical equ1valences using laws of logic
) [(PveAr(pv=glveepvg
i) (p—>QA[mgArv—q]e —'(qVP) v

Test the validity'of the following argument..

IfI study, I will not fail in the examination

If Idon t watch TV in the evemng,I w111 study L,

I falled in the examination

. Imust have watched TV in the evenings

Establish the validity ofthe’;fdllowing argument
vx, {p(x) v q(x)} :
V%, {{E=p(%) A (X)) 1(X)}

- VX, {—r(x) 5 p(x)}

Prove that;méthematical induction that
12+ 35452+ + Qn1)2= %n(Zn—l)v(2n+1)

For the Fibonacci seque’hce Fo; Fis B s« o pa % “Prove that

F’n'=ﬁ{(l+"-f) 4(1 fﬂ }

Find the coeﬁiclents of
1) x y in the expansmn of (2x 3y)12
ii) x'*in the expansion of X’ (1 2x)".
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(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

In how many ways can 10 1dent1ca1 pencils be distributed among 5 children in the following

cases?
1) There are no,xestrictions
ii) Each child.gets atleast one pencil
iti) The youngest child gets atleast two pencils.
Prove the following identities :
i) Coy;1—1)+C(n,r) =C(n+1,1)
i1) C(m 2)+C(n,2) = C(m +n,2)—mn
1of3

(06 Marks)

(08 Marks)
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In how many ways one can distribute eight 1dentlcal balls mto four distinct containers so that
i) No container is left empty EN

ii) The fourth container gets an odd number of balls (06 Marks)

Consrder the function fand g defined by f(x) —‘x and g(x) =x*+ 1, Vx eR Find gof, fog,

f2and g ) (06 Marks)
Let A ={1,2,3,4,6,12}. On A define the relation R by aRb if,and only if a divides b.
Prove R is partial order on A. Draw'the Hasse diagram for this, relatlon (07 Marks)

Let A= {1234} and fand g be: furictions from A to A glven by £={(1,4) 2, 1), (3, 2),
4,3)},g=1{(1,2),2,3), (3, 4), (4 1)} Prove that fand g are'inverse of each other.

(07 Marks)
Define an equivalence relation with example. - (08 Marks)
Draw the Hasse diagram'representing the pos1t1ve dlvrsors of 36. (06 Marks)
Let f: R —R be defined by ‘
3x -5 forix >0
f(x)=
—3x% 1 for x <0
i) Detérmine : f(O) f(-1), f(5/3) f( 5/ 3)

ii) Find'F(0), £'(1), £'3), £ ©)% & (06 Marks)

Out of 30 students in hostel, 15 study History, 8 study Economrcs and 6 study Geography. It
is known that 3 students study all these subjects Show that 7 or more students study none of

these subjects. (07 Marks)
Find the rook polynomial for the 3x3 board using expansron fonnula (07 Marks)
Solve the recurrence relatron ap+ap]— 6an =0 n>2 given ao .1 a;=8. (06 Marks)

An apple, a banana a mango and an orange are to be dlstnbuted among 4 boys B, B,, Bs,
By. The boys B, and B, do not wish to'have an apple:"The boy B; does not want banana or
mango, By refuses orange. In how many ways the drstnbutron can be made so that no boy is
drspleased ’ (08 Marks)
How many perrnutatrons of 1 2 3 4 56 7 8 are not: derangements‘7 (05 Marks)
The sumber of virus affected files in a system. is 1000 (to start with) and this increases

#250%, every two hours., Use recurrence rélation to determine the number of virus affected
~ files in the system after one day. g (07 Marks)

Define : 1) Graph | i1) Slmple graph ii1) Complete graph iv) Order of graph

v) Size of graph ) vi) Bipertite graph 'vii) General graph. (07 Marks)

Show that the following two graphs are isomorphic (Fig Q9(b))
Vo_

CMRIT ILI8

1 -

(06 Marks)

BANG/ Luwk (‘/J(U?
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c. Find the prefix codes for the letters B, E, I, K, L T P S if the coding scheme is as shown in

Fig Q9(c).
Y
UMRIT LIBRARY
TANGALORE - 560 037
Flg Q9(C)
1) Fmd’the codes for the words PIPE and BEST
2) Decode ‘the string i) 000011100001 i1) 11111111101 101011110 (07 Marks)
10 a. Obtam an opt1ma1 prefix code for the message LETTER RECEIVED Indicate the code.
) (08 Marks)
b. Apply the merge sort to followmg list of elements N y :
{-1,0,2,-2,3,6, 3514} ' ] (06 Marks)
c. Let Ty = (Vi Ey) and Ty = (V2 Ey) be twoy trees If [Eq] = 19 and. [Vo| = 3|V,| determine

Vi), [V2] & [E?. | (06 Marks)
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