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(2 Hours) . [Total Marks: 75]
N.B. (1) All questions are compulsory. )
(2) Figures to the right indicate marks.
1. Answer the following questions (15 M)
(a) Choosc the best choice for the following guestions: _ (5 M)

(y I fi and > are two functions from R to R such that fi(x) = X’ and
f(x) = x — X7, then (£1.12)(x) is given by
(a) -+ x () X% f 2 i
() x'+ % (d) None of these

(iiy  Which of the following is true about the poset (Z55 D7
(a) Zero 1s the Teast element (b) One is the least element
(¢) There is no least element (&) None of these

(ii) A class contains 10 students with 6 men and 4 women. Number of ways to
select a 4-member committee with 2 men and 2 women is given by
(a) 60 (b)70 {c) 80 o (d)90

(iv) Suppose a bookease shelf has 5 FHistory texts, 3 Sociology texts. 6
Anthropology texts, and 4 Psychology texts. Number of ways a student can
choose ong text of each type is given by :

(a) 360 (b) 460 (¢) 360 (d) 660

vy A loop is an edge connecting
(a)a vertex with itself . {b) two distinet vertices
(¢) no vertices (d) three distinct vertices

(h) Fillin the blanks ft’t‘yf*-tlie-following questions: (5M)

(i) A function fis said to be strietly if f{x) > f(y) for any x and
v in the domain of £ '

(iiy A relationR on aset A iscalled if (a, a) € R for every element
ag.A.

(iiy  The Godel number of aword w = ayaoyazagis_

(iv) Suppose that a procedure can be broken down into two tasks. It there are ny
ways to-do-the first task and n; ways to do the second task after the first task
has bﬁe_lﬁ..dl}ﬂ(;‘, then there are ways to do the procedure.

(v) lLet GG be a directed graph and v be a vertex ot G. The number of edges
beginning at v-is called —

(¢) Asnswer the following questions: (5M)

Q.P. Code : 781300

(1) Whyis [, defined by [(x)=
(ii)  Let {a,} be a sequence that satisfies the recurrence relation a, = ap,— + 2 for
n=1,2,3,... and suppose that a; = 2. What are a; and a,?

{x+1), not a function from R to R?
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Q.P. Code : 781300

(iif) State inclusion exclusion principle. A e e A GV B S

(iv) Define a regular grammar. T OO N ) SO

(v) Define a directed graph, Y ] ; &6
2. Answer any three of the following: P Oy (15 M)

(a) Find the domain and range of the following functions;

‘ i) the function that assigns to each nonnegative integer its last dlgrt
i) the function that assigns to% bit string the nymber of bits in the string. ?

(b) Determine whether the function f from R to R déefined by f (x) = x - 2 is bijective.

(¢) Suppose that R is the relation on the set of strings of English letters such that aRb
if and only if l(a) = I(b),. whe:re I{x} is the len;_,th of the stnng x. Is R an
equivalence relation? lumfy your answer, - -

() Define Lattice. Determine whether the pmem ({1, 2 2 4 5} |) and (fl, 2, 4,8,
16}, |) are lattices _ _

(¢) Solve the recurrence relation a, = 54, ; — ba, 2 forn=2,ay =1, a;=10.

() Define Fibonacei numbers. Formulate a recurrence relation for Fibonace

numbers.

3. Answer any thiree of the following: (15 M)
(a) How many ways are 1hue for eight men and’ five wonier o stand in a line so that
no two women stand nuxl {0 each nth_r” :
(b) Stateand p;ov«, Vandermonde's identity.
{¢) State Pigeonhole pnnmph From any set of 13 integers, prove that thers will be at

least one pair which leaves the sante remainder when divisible by 12,

(d) How many integers bLt\w_Ln Iand 600 (both inclusive) are not divisible by both 3
and 57

(¢) Define a language L overan clfpha het A, Let A= {a, b, ¢}. Find L™ where language
L= {b7}. g

(f)  Determine whether or not the automaton M in the following figure accepts the
words wy = ababba; Wy baab iy = A the empty word.

4. Answer any three of the following: (15 M)
(a) Consider the graph G in the following. Find (1) diam(G), the diameter of G , (ii)
(4, F). the distance from A to F,
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(b) Consider the graph G in the following figure (where the vertices are ordered
aiphabetically). (1) Find the adjacency structure of (. (ii) Find the order in which
the vertices of (G are processed using a depth-first search algorithi beginning at
vertex 4. :

i

(¢) Draw the graph G corrésponding to cach adjacency matrix:

{'1300}
|
13<0.1.14

0122

Dol 200

(d) Consider the binary tree 7 i the following figure. (i) I'ind the depth J of 7"
(i1} Traverse T using the post-order algorithm.,

#

(¢) Suppose a graph G contains two distinet paths from a vertex u to a vertex v. Show
that (7 has a cycle.

(f) Censider the binary tree T in the following figure. Describe the tree T after (i) the
fode 3 and (i) the node D are deleted.
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Answer any three of the following: - 3 (I5M)
{(2) Draw the Hasse diagram for dﬂ’ibiblll[} ontheset 11,2,3.8, '? ll ]3}
{b) How many solutions does the eqtmtzc}n x+tytz=11 have, where x, y and z are non-
ative integers with'x € 3. y <4 and z < 6?
(¢y Draw all possible non similar binar y trees 7' with four external nodes.
{d) Show that a, = n.2" is a solution of the non-homogencous linear recurrence
relation a, = 20,, 2"
{e) Whatisthe lan‘g,uagc be:nt:r'wd by phase. SHTUCiUre grammiay fx?
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