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Answer any FIVE Questions
All Questions carry Equal Marks

1. &) Provetheimplication: (P— (Q—>R))= (P—> Q) —» (P—R).
b) Prove that (@x) (P(X) A Q(X)) = (AX)P(X) A (X)Q(X)

2. a) What is the least common multiple of 2°3°7? and 2*3°?
b) Define relatively prime and pairwise relatively prime? Determine whether 17 and 22 are
relatively prime and whether 10, 17 and 21 are pairwise relatively prime?
c) Explain Division theorem?

3. aLetA={abcde} andLet P={{ab}, {c}, {d,e}}. Show that the partition P defines an
equivalence relation on A.
b) Let A,B,C be arbitrary sets. Show that
)(A-B)-C=(A-C)-(B-0C). ii)(A-B)-C=A-(BuC)

4. a) Which of the smple graphs shown in fig 1 have aHamiltonian Circuit or, if not, a
Hamiltonian path
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Figure 1
b) If a connected r-regular graph is Eulerian, What can you say about r?

5. @) Give the adjacency.matrix of the digraph G = ({ab,c,d} ,R), where R ={(a,b),(b,c),(d,c),(d,a)}.
b) Determine if bipartite graph K., is planar or not? Determine the number of edges in a
complete bipartite graph K, .

6. a) LetL bealattice. Then provethat the relation a< b defined by either anb=a (or) avbh =bis
apartial ordering relation on L.
b) Define a group, giving atleast two examples. If G isagroup, then show that the identity
element of Gisunique and every ae G hasauniqueinversein G.

7. @) If x>2, y>0, z>0 then find the number of solutions of x+y+z+w=21
b) Using the binomial theorem to prove that3" = Zloc(n, r)2".

8. @) Solve the recurrence relation yn.3 — 6yn+2 + 11yn+1 — 6yn = O With yo=2, y1=0 and y,=-2.
b) Using generating function solVe Yns2 — 2Yne + Yn = 2", n>0 with yo=2 and y;=1.
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1. &) Show that (x) (P(X) v Q(X)) = (X)P(X) v (3X)Q(X)
b) Using normal forms, show that the formula Qv(P IQ)v(IPA Q) is atautology.

2. &) Use mathematical induction to prove that 1+2+2%+...+2" = 21 for all nonnegative integers n.

b) State Fermat’s Theorem and Euler’s Theorem and explain with examples?

3. @) Letf:R—> R& g: R— R. Where Risaset of real numbersfind fog and gof, where f(x) = x>-2,
g(x) = x+4. State whether these functions are injective, surjective or bijective.
b) Draw the Hasse diagram of < x, < > where x ={2,3,6,12,24,36} and the relation < be such that

X<y if x dividesy.

4. a) Find an Eulerian cycle in the graph (Figure2).
b) Determine whether the directed graphs-shown in Figure 3 are isomorphic?

N/
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5. a) Use depth-first search and breadth-first search to find the spanning tree for the graph shown

in Figure 4. 3 b c I
f
€
d g
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k
Figure 4

b) Explain Binary search trees? Construct a binary search tree for the words mathematics,
physics, geography, zoology, meteorology, geology, psychology and chemistry (using
alphabetical order).

6. If (G, *)and (H, A) are two groups and f: G—H is homorphism, then prove that the kernel of “f'is

anormal subgroup.

7. a) State Pigeonhole principle, Give any one application?
b) How many numbers greater than 1000 but not greater than 4000 can be formed with the digits
0,123 4?

c) Determine the coefficient of x°y*°z°w® in (x-7y+3z-w)®

8. a) Solve the recurrence relation using generating functiona, - 6a,, =0forn>1anda =1
b) Write a generating function of &, where & is the number of integers between 0 and 999 whose

sum of digitsisr
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1. a) Show that from
1) @X)(FX) A S(X)) — (Y)(M(y) = W(y))
i) Gy) (M(y) A W(y))
the conclusion (x)(F(x) — 1S(x)) follows.

b) Show that the proposition: ~ P — (P — Q) isauniversally valid formula

2. @) Using Euclidean agorithm determine GCD (1970,1066)
b) How many integers between 10° and 10° have no digits other than 2, 5 or 8?

3. @) What isapartial order relation? Let S={ x,y,z} and consider the power set P(S) with relation
R given by set inclusion. Is R apartial order?
b) Let A ={0,1,2,3,4}. Show that the relation R={(0,0), (0,4), (1,1), (1,3), (2,2), (3,2), (3,3),
(4,0, (4,4,)} isan equivaence relation, Find the distinct equivalence classes of R.

4. a) Determine whether the directed graph shown in Figure 2 has an Euler circuit. Construct an
Euler circuit if it exists.
b) Find al the cut edges in the graph (Figure 3).
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Figure 2

c) Define awalk, distance between two vertices eccentricity, radius of a graph.
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5. a) Givethe Kruskal’s algorithm and apply it to the following graph in Figure 4.
a b5 b 4 C
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Figure 4

b) Find the minimum number of edges that must be removed from the compl ete graph K6, so
that the resulting graph is planar.

6. a) Discuss various properties of binary operations*/and + on anon empty set ‘S with a suitable
example.
b) Consider the group G ={1,2,4,7,8,11,13,14} -under multiplication modulo 15. Construct the
multiplication table of G and verify whether G is cycle or not.

7. @) How many different 8-digit.numbers can be formed by arranging the digits 1, 1, 1, 1, 1, 2, 3,
3,3
b) Find the coefficient of x*y?Z® in the expansion of (x+y+2)°.

8. Find the solution for the Fibonacci sequence F1, F2, .... satisfying the recurrence relation K =
Fr-1+Fx-2, for al integers K > 2 with initial conditions Fo = F; = 1.
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1. Solvetherecurrencereation a, -9 a,.1+ 26 a.o—24 a,3=0forn>3, a9=0.

2. &) Use Pascal'sidentity to prove that C(n,1)+2C(n,2)+...+nC(n,n) = n2™*
b) Find the number of integers between 1 and 250 both inclusive that are
i) Divisibleby 2, 3,5 ii) Not divisible by 2,3,5

3. a)IF<S], *>and <S2, *> are monoids having el and €2 as the respective identity elements.
Prove that the direct product S1 x S2 isamonoid with (el, €2) asthe identity element.
b) Prove that H = {0,2,4} formsasub group of <Zs, +¢>.

4. a) Write Prim’s algorithm? Find the minimum spanning tree for the following graph using
prim’s algorithm (Figure 1).
$2000
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Figure
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5. @) Determine whether the directed graphsin Figure 3 are isomorphic?
Vi V3
- 7
/
— /\.; V3

Ve Vg

B 1254 bz

[,
Lig

b) Which graphs shown in Figure 4 has an Euler path?
u h u ¥ f £
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Figure 3
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Figure 4

G

6. a) A function f(ZxZ) — Zisdefined by f(x,y) = 4x + 5y. Prove that f is not one-to-one, but onto
b) If A,B,C arethree setssuch that A < B. Show that (A x C) c (B x C)
c) If A={1,23}, B ={4,5}. Find: i) AxB i) BXA

7. @) Find the number of positive integers less than are equal to 2076 and divisible by 3 or 4.
b) Use mathematical induction to prove that the sum of the first n odd positive integersis n.

8. a) Provethat (AX)P(X)AQ(X) = (IX)P(X)A(IX)Q(x). Does the converse hold?
b) Obtain the principal conjunctive normal form of the formula (IP—R) A (Q<P).
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