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uestion 1 CLO-1&2 Marks [7

1) Use quan}lﬁf‘:g 3n5! P es with more than one variable to express these statements (3)

3&%(13\! 3 =Y 3A0)

a) Some studefit ifthi s grew up in the same town as e‘{actly dne otl'ér student in this
class. ¢ .03 Sof Crvery

b) Every student in thls class has been in every building on cambil(‘?'ﬂf"y vy Y
c) There iSasstlident iff thls olass who owns a personal computer. | il
¢ &b .
2) For each of thesefirgumehtsf explain which rules of inference are used for each step. (4)
v Nw POL) 3¢ P ) _

a) “Everyone in New Jersey lives within 50 miles of the ocean. Someone in New Jersey
has never seen the ocean. Therefore, someone who lives within 50 miles of the ocean

has never seen the ocean.” Ay v ~ay
(7 N O/ b) “All movies produced by John Sayles are wonderful.John Sayles produced a movie Af
oy v X : about coal miners. Therefore, there is a wonderful movie about coal miners.” TD C\j :
N
uestion 2 CLO-3 Marks [14
I. Suppose that the universal setis U = {1,2, 3,4, 5,6, 7, 8,9, 10}. Find the set specified by
each of these bit strings. (1)
010111 1000
2. Given two functions: f= {(-2, 1), (0, 3), (4, 5)}and g = {(1, 1), (3, 3), (7, 9)}, find (g 0 f)
and determine its domain and range. (3)
P M \%a MUV O I

oy
?

{
¢




3. Decide whether the relation is a function. If it is a function, give the domain and range.

(1)
1. Input  Output 2.Input  Qutput | 3.Input  OQutput
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el s L 4. What is the closed-form definition for the sequence 1,3, 9, =27, ."..% (2) 3
QA § sl=A) 3 3=) S "V/
o A i A S. LetR] ={(1,2),(2,3), 3,49} and R2= {(1, 1), (1, 2), (2, 1), (2, 2), (2, 3), (3, 1), (3, 2), (3,
3), (3,¥)} be relations from {1, 2, 3} to {1, 2, 3, 4}. Find oi\e 3ﬂ (3)
( e
* R2-RI. ARl
L ¢ R2¢RI
” * (R1-R2)!
6. Determine whether the relations for the directed graphs shown in Figure are reflexive,
symmetric, antisymmetric, and/or transitive: : éz)
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b ) Uny A V7. Arelation R is defined on the set of positive integer as XRy if 2x+y <5 is reflexive,
&h ¢ transitive, symmetric? (1)
D =% " * -\ - 8 Compute the double summation. (1)
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AG:b A K  Questiond CLO-4 Marks [7]
Aa .
|) The harmonic numbers H;,j=1,2,3,..., are defined byH, = 1 + 1;-+ 11 LTI %
lJse mathematical induction to show that
H,» > 1 4 =, whenever n is a nonnegative integer (4)
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2) Prove that if x is irrational. then - 1S irrational. \ W+ (3)
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uestion 5 CLO-5 Marks [12

%:ﬂmbinalinn lock requires three selections of non repeating numbers, first from 1 through
30, second from 30 through 70 and third from 1 through 20. (3)

a. How many different combinations are possible? |
b. Suppose the locks are constructed in such a way that the repetition in numbers Is

allowed. How many different combinations are possible?

What is the coefficient of X’ in (2 = x)'"? (1)
Use the Binomial Theorem to expand (4x* + 3y%)*. (2)
\4/1How many ways are there to select 11 players from a 20 member hockey team to make a

\5/(.up to a match at another university. (2) :
/ What is the probability that a positive integer not exceeding 100 selected at random 18
(2)

diyisible by 5 or 7? |
Mm is the probability that when a coin is flipped six times in a row, it lands heads&;i) every
' D
time: ‘ ')- 3 “ S- 6 h < h ~ *\

Question 5 . CLO-6 Marks [10]

g O* |
\ . 8 a) Evaluate the followimgprefix expression.
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b) Evaluate the following given postfix expression.

O
521—314++x
@Cnnstmct the ordered rooted tree whose preorder traversal is a, b, f, ¢, g, 1, i, d, e, J, k.. l,
@ where a has four children, ¢ has three children, j has two children, & and e have one child

each, and all other vertices are leaves. (2)

E‘h 3) HOw many edges are there in an undirected graph with 10 vertices each of degree six? (2)
(3 1) Yo v
® ) etermine whether the given graphs have Hamilton circuit. If it does, find such a circuit. If
| no Hamilton circuit exists, determine whether the graph has an Hamilton path and
(2)

construct such a path if one exists.
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':ﬁ‘{clhc following graphs, U & V, isomorphic? Provide an explanation about their vertices,
edges, vertices connectivity and degree of vertices. (2)
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