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COs CO Statements
CO1 | Leam proof techniqﬁies and concepts of inference theory.
co2 Use algebraic structures in applications.
co3 Counting techniques in engineering problems.
€04 | Use lattice and Boolean algebra properties in Digital circuits.
~ cos

Solve Science and Engineering problems using Graph theory

BL - Blooms Taxonomy Level (1 - Remember, 2 — Understand, 3 — Apply, 4 — Analyse, 5 — Evaluate, 6 - Create)

w

Answer ALL Questions
(10 X 10 = 100 Marks)

Obtain the principal disjunctive normal form and the principal conjunctive
normal form for the following statement: pV (—up — (qV(~q — r))).

Use predicate calculus to prove the following agreement.

(i) All mammals are animals. Some mammals are two-legged. Therefore, some

animals are two-legged.

(if) No human being are quadrupeds. All women are human beings. Therefore,

no women are quadrupeds.

Check whether the set {5, 15, 25, 35} is a group or not with respect to

multiplication module 40. If so,

(i) form the Cayley’s table,

(ii) find the identity element of the group,

{#11) find the order of each element in a group,
[iv) find the inverse of each element in a group.

An encoding function e: B® — B® is given by the generator matrix
P 8 5 1.0

(0 a3 Y ]).
e 0 1 ¢

(i) Determine all code words generated by the matrix.

(i) Find the associated parity check matrix H.

(ili) Use H to decode the following received words 101100, 010100.

CO1 BlL1

CO1 BL2

CO2 BL3

C02 BL2
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5.a)

5.b)

'\1

9.b)

10.

A man has 7 relatives, 4 of them are ladies and 3 gentlemen, his wife has
7 relatives and 3 of them are ladies and 4 gentlemen. In how many ways can
they invite a dinner party of 3 ladies and 3 gentlemen so that there are 3 of
man's relatives and 3 of wife's relatives?

OR
Use generating functions to solve the recurrence relation
4a,- — 4an-1 + @y = 4™, n > 2 with initial conditions ap = 2 and a; = 8.

Show that every chain is a distributive lattice. Also discuss about the converse
of this statement with justification.

Obtain the product of sums canonical form in three variables of the Boolean
expression x; * x,. Simplify the following on Boolean algebra.

" f(a,b,c) =a.b.c' +a.b'.c+a.b'.c' +a.b.c+a’.b'.c

Obtain a graph G for the following adjacency matrix.
10 0

A(G) =

Slob onte
B S
R RO OO
S @) () [ [
R OR 1R
S rORrRR O

Also find (i) the number of vertices in G.
(ii) the number of edges in G.
(iii) the degree of each vertex of G.
(iv) the number of loops in G and
(vJ the number of components in G.

Justify the statement: "Every tree has either one or two centers." Provide a
suitable example to support your explanation.

OR

Use Prim’s algorithm to find a minimum-cost spanning tree for the weighted
graph shown below, starting from vertex e. Use alphabetical order to break
any ties.

Your solution must how the final tree and its cost.

Explain Chromatic number and Chromatic Polynomial with an example.

Prove that the chromatic polynomial of a complete graph with n vertices is
BA)=AA-1)A=-2).. A=n+1).
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