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o7 B.Tech II Year 1 Semester Exammatlons December-2014

_ ‘MATHEMATICAL FOUNDATIONS OF COMPUTER bCIENCE

. (Common to CSE, IT) e

Time: 3 Hours' Max. Marks: 75

Note: This question paper contains two part's A and B.
Part' A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit.
- Each question carries 10 marks and may have a, b, ¢ as sub questions.

Part- A . _ {25 Marks)
L.a)  Represent the proposition “If all triangles are right angled, then no triangle is
_ Equiangular” into symbolic form and also its negation. [2M].
b)-  Provide a proof by contradiction of the following statement
. “For every integer n, if n is odd, then n is odd”. [3M]
¢) Let A= {1, 2, 3, 4}. Show that the relation ‘dmdes is'a partial ordering on A.
Draw the Hasse Diagram. .. ©[2M]
~d) Define Lattice and write its properhes - ' [3M]
"¢) Find out how many 5- dlgit numbers greater than 30,000 can be formed from the
digits't, 2, 3, 4 and 5. LR : [2M]
f)  Show that at least 2 peop[e out of 134 must have their bn‘thday in the same month
when they are assembied in theféame room. o [3M]
g) Find the recurrence relatton énd the “iritial condition for the sequence
2, 10,50, 250, Hence find, the genel a) term of the sequence. ' [ZM]
h) Solve the reourrexrce refation ‘\ T B
Apio Baﬂ‘i'l %“ 25{ A [3M]
i)  Define Complete, Eulér and Blparttte graph : e [2M}
) leferentlate DFS and BFS [ S C [3M]
. Part- B : S -~ (50 Marks)

- 2.a)  Test the validity of the following argument:
. IfI study, I will not fail in the examination.
If I do not watch TV in the evenings, I will study.
1 failed in‘the examination.
_ Therefore, T must be watched TV in the evenings
b) . Obtain the principal disjunctive normal forms of the following logu:al expressmn

p = = q) As (=g V=p)

OR
_Prove logical equwalence of'the expression:
lep AL A ?‘?] V. [{f}‘ faﬂ ‘v‘{gz f‘wﬂ =
~ Prove that :

{(p = r} /\ (q = ?«)]'-f [(p v q} — J] 13 Teuroioory
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' algorlthm

Show thal the re]atlon < defned on lhe power set P (A) of the.set A is paltla]

.order relation

LetA={1,2,3,4},B=1{a b,c,d}and C = {x, ¥y, z} Consider the functlon
f2A - Band g: B — C defined by = {(1, a), (2, ¢), (3, b), (4, a)} and g = {(a, x),
(b, x}, (¢, ¥), (d, ¥)}. Find the composition function {gof).

OR
On the set Q of all rational numbers, the operation * is define bya*b=at+tb- ab

-Show: that, under this operation, Q forms a commutative monoid.

Let <Sy, *;> and <8;, *> be two semi groups. Show that the product S; x S, and
S;; x §; are Isomorphic.

Out of 30 students in a hostel, 15 study History, 8 study Economics 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. :

- Prove the identity

Cnr).Clrk) = C(l’t EyCln—k, r—k), fm“n r =k
Deduce that, if n is a prime number then ¢ (n, )i is-divisible by n.
S ORT

Let X be the set of all, tﬁrée dlglt iritegérs; that is
X = {x is an integer | 100 <x.<999.1f A, is the-set of numbers in X whose i " digit

is 1, compute the cardmahty of ’Ehe sel Ayl AU As,

Find the non-negative mteger sélutions to the equation: Xph Xz + x5 X = ] 3
" with extra co,nd:tion that X <%, f01 all 1<i<4.

o

Solve the foiiow‘mg dlfference\equatmn by method of generatmg functlon ;'

a, = 7a,z: 1%10@_2— 3Nr=2

Wlth boundary condrtlons a{; 9 and aj = 1.

“OR
Usmg the generatmg functlon prove that the number of ways of choosmg, W1th

repetitions, T of n objects is C(n+r-1 r).
Solve the recurrence relatlon ap = 3au.; — 2a,3 for n = 2::, given that a; = 5 and
a2 = 3 '

Show that the sum of degreé of all vertices in G is twice the number of edges in
Explain the concept of chromatic numbers with suitable example.

- OR
Construct the minimum spannmg tree for the following graph usmg Prims

. 1-..__:0(.'.).0:0(‘)'__’_. . .




