USN 15CS36

Third Semester B.E. Degree Examination, Dec.2018/Jan.2019

Discrete Mathematical Structures
Time: 3 hrs, Y, Max. Marks: 80
Note: Answer any FIY full questmns, f:hl:lul.‘:smgél o
ONE full from each rm:nclulﬂ??‘ﬁ*;gg 5
_ , "
1 a. Define Tautology. Verify the cumpﬂund propositienis a tautology or not

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsonly draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248

b. Check whether the following

pv Q) =1} {~r—>~ {p“Eg v q)}. (04 Marks)
rgument is valid or not :
If 1 study, then I will not fail in exam.
IfT do not watch TV m The evenings, then I will study
I failed in exam. i
. I must have watched TV in the evenings... . (04 Marks)
C. Def’ ne ;1) open sentence 11) quantifiers; erte the following proposition in symbolic form

and fi nd lts negatmn “All integers are: rgtmnal numbers and some rational numbers are

integ (04 Marks)
d. Give,z - iréct proof of the statementy*For all integers Kﬁm L, if K and { are both even then
K + [ 1§%even and K{ is even”. %" (04 Marks)
ke
. W OR

a. Define converse, mverse and contra positive U;f an 1mplication. Henc@fﬁnd converse, 1verse

and contra positive fm' “‘v’x (x > 3) 9)“ where universal set is the set of real

numbers R. 5 ¢ (04 Marks)
b. Using the ‘a , prove the fol )
[(~p Vv ~Qq) ~dTh Y P) AP] < p Aseg. ¥ (04 Marks)

C. What are b%!—‘nﬁ variables and * anables ldeﬂﬁfy the same in each of the following
expmsm 18 e B -
D) Yy, 9z cns(x +y) =sin(z— x%}
11) jaf 3}’ {(K = yz) =z %ﬁ%;% & (04 Marks)
d. Vepi“fy the vahdlty of %ﬁx flﬂwmg argument. : If a triangle has two equal sides, then it is
osceles, then if s’ two equal angles. The triangle AABC does not

LAARC dnes nﬁgt Have two equal sides. (04 Marks)

a(n+1)(2n+7)

a. Prove by Hlﬂélﬂl’ﬂﬂtlﬂdi mdgctr()n 1 3+424+35+-++-++nn+2)=

%ﬁ%}‘g’;ﬁfgﬁ 6
(04 Marks)

b. Give a recursive defmlf’mn fm* each of the following integer sequence : .
1) ap = 7n 11) aq = 2 (—'1) forne z . (04 Marks)
¢. How many positive>integers can be formed by using the digits 3, 4, 4, 5, 5, 6, 7 to exceed
5,000,0007 (04 Marks)
d. In how man ﬁﬁys can we distribute seven apples and six oranges among four children so
that each Ch] d receives at least one apple? (04 Marks)
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If Fo, Fi, Fa, - - - - are Fibonacci numbers, then prove b; K -

A smme il 2

.

fy ~ (04 Marks)

A sequence {a,} is defined recursively as a; = -? - an = 2a,q + 1 forn 2 2. Find a, 1n
explicit form. & (04 Marks)

Find the number of arrangements of all the letters in the word “TALLAHASSEE“ How

many of these arrangements have no adjacent A’s? (04 Marks)
Find the coefficient of w’x’yz” in the expan&mn of 2w - x+ 3y - (04 Marks)
o o
{Module-3 #
Define Cartesian product of twnﬁﬁ%ﬁ ‘For any three non- emp,t? sets A, B and C. Prove that
AxB-C=AxB)-(Ax&r iﬁi (04 Marks)
Let fand g be two ﬁmctmn{;%g"?m R to R defined by f(x:) 2x + 5 and g(x) =
that fand g are mvert %gj% each other. S (04 Marks)
Define partition of a Set If R is a relation deﬁneﬁ‘ﬂﬂ A=1{1,23,4} by R={(1. 1), (1, 2),

(2, 1),(2,2), (3, 3. 3ﬁg 4), (4, 3), (4, 4)}, detrmﬁle the partition induced by R. (04 Marks)

Let A= {a, b, g}, B~ tha.power set of A. Let R be a subset relation on

A. Show th%(g R)i : '-f se diagram. (04 Marks
Ly, ) _ “OR

Let R be% equivalence relatmrf ﬂ;ﬁ& set A and a, b Q%o Then prove the following are

equivalent : i .

1) a € [a] g > P :

i) a R b iff [a] = [b] 3 o> %

iii) if [a] N [b] # ¢ then {a] = [b]. (04 Marks)

Prove that a function f “A — B is invertible ﬁ’f it 1S one — one 3 ndﬁ)ntn (04 Marks)

State Pigeonhole principle. Show that 1%11}{ seven numbe s.ftoem 1 to 12 are chosen, then

two of them will add to 13. = oy (04 Marks)

Show that th@}e{ of positive divisor 1S a POSET draw its Hasse diagram, Hence
find its 1) least element 11) ment.

sl S study hlstnry, g sﬁJd}r economics and 6 study geography. It

-----

(04 Marks)

these subjects.
b ‘Define derangement, Fmd the numbém’ﬁf derangements of 1, 2, 3, 4. List all these

éerangements fé;;.;g?% ¥ (04 Marks)
" Find the ruﬂk pﬂlymmlal for the fol

:-. . = .-: ----
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Fig. Q7(c) (04 Marks)
virus affected files in a system is 1000 (to start with) and this increases 250%
every two hours. Use a recurrence relation to determine the number of virus affected files in

the syste@@ﬁer one day. (04 Marks)
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Determine the number of integers between 1 and 300 (inclusive) which are

i) divisible by exactly two of 5, 6, 8 i) divisible by at l¢a¥ two of 5, 6, 8. (04 Marks)
In how many ways can be integers 1, 2, - - - -, 10 ‘be“arréinged in a line so that no even
integer is in its natural place. e, wf (04 Marks)
An apple, a banana, a mango and an ornage are t Be distributed to four boys By, B, Bs, Ba.

The boys B; and B, do not wish to have apple, ) he boy B does not want banana or mango,

B, refuses orange. In how many ways the ‘distribution can be made so that no boy 1s
displeased? L F R (04 Marks)
Solve the recurrence relation Fpiz = Foer + F‘iﬁur n =0 given that Fp,=0,F; = 1. (04 Marks)

e

o X

-:E.=g:=;.-. ! g : ﬁi%_::;_-;%&
=Module-5 W

‘ Wy '

s’

Define the following with a"i;::e:ple for each :

i) Complete graph i) regular graph iii) bipamte%qph iv) complete bipartite graph.
| A

b 4 (04 Marks)
Define isomorphism O£V

B4 fawing graphs are isomorphic or not :
[Refer Fig.Q9(b}}e. £ (04 Marks)

- G FigQIb) &
Show that a tree with n vertices has n— 1 edges. » "% (04 Marks)
with frequencies

(04 Marks)

Explain Konigsbérg bridge problem, . (04 Marks)

Define the following with an axampl%

ﬁ%"h
1) subg;gph 4t) spanning subgramﬁ
1ii) induged subgraph 4, 1v) edge—disjoint apdwertex — disjoint subgraphs. (04 Marks)
If 2 treeT has four vertices.ofdegree 2, one vertex of degree 3, two vertices of degree 4 and

Dne,v'eﬁﬁex of degree 5, .find.t e number of 1ve§s inT. (04 Marks)

(04 Marks)

! d
= &

ek
- e
aﬁ? o
T i S

30f3



