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BCA (2007 to 2010 Batch) (Sem.–2nd)
MATHEMATICS-I (DISCRETE)

Subject Code : BC-203
Paper ID : [B0207]

Time : 3 Hrs. Max. Marks : 60

INSTRUCTION TO CANDIDATES :
1. SECTION-A is COMPULSORY consisting of TEN questions carrying

TWO marks each.
2. SECTION-B contains SIX questions carrying TEN marks each and students

has to attempt any FOUR questions.

SECTION-A

l. Answer the following :

(a) Let A, B, C be non empty sets such that A  B, B  C and C  A.
What can be deduced about these sets ?

(b) Show that the following argument is valid :

S1 : No student is lazy.

S2 : John is an artist.

S3 : All artists are lazy.

S : John is not a student.

(c) Let R and S be the relation from A = {1, 2, 3} to B = {a, b} defined
by

R = {(1, a), (3, a), (2, b), (3, b)}

S = {(1, b), (2, b)}

Find R  S and R  S

(d) Construct the truth tables of

(p  q)  ( q   p)

(e) Define universal quantifier.
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(f) Find the first five terms of a sequence a0, a1, a2, ..., na , ... satisfying
the given recurrence relation and initial conditions :

an = an – 1 + n if n  1, a0 = 5.

(g) Define Hamiltonian graph.

(h) Draw the multigraph G whose adjacency matrix A = (aij) is

             A = 

1 3 0 0
3 0 1 1
0 1 2 2
0 1 2 0

 
 
 
 
 
 

(i) Explain what is meant by a source and a sink in a digraph G.

(j) What do you mean by rooted trees ?

SECTION-B

2. Suppose 100 of the 120 mathematics students at a college take at least
one of the languages French (F), German (G) and Russian (R). Also
suppose 65 study French, 20 study French and German, 45 study German,
25 study French and Russian, 42 study Russian, 15 study German and
Russian.

(a) Find the number of students who study all three languages.

(b) Fill in the correct of number of students in each of the eight regions of
the following Venn diagrams.

(c) Determine the number k of students who study
(i) exactly one language
(ii) exactly two languages.

G

R

F

Venn diagram for part (b)
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3. (a) Prove (BC  U)  (AC  ) = (A  B)C

(where AC stands for complement of A and U is an Universal set).

(b) Let S be the relation on the set N of positive integers defined by
equation x + 3y = 13. Write S as ordered pair. Also draw the
directed graph of S (if possible).

4. (a) Find the truth value of

[p  ((q  (~ r))  s]  [(~ t)  (S  r)

where t is false and p, q, r and s are true.

(b) Find domain and inverse of the following fn.

             f(x) = 281 x

5. (a) Discuss Prim’s algorithm used to find the minimal spanning tree.

(b) Apply above discussed algorithm on the following graph.

6. What is graph traversal ? Discuss depth first search. Give example to
support your answer.

7. By taking example, explain the following :

(a) generating functions

(b) graph optimization

(c) permutations.
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