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i Ifthe tree in the front yard is an ¢

Q.P. Code : 750401

(2¥2 Hours)

{Total Marks: 75

(1) All questions are compulsory.
(2) Make suitable assumptions wherever necess
(3} Answers to the same quest 1estion mu

) st be written to{*uiw
y Numbers to the right indicate marks.
( ) Draw neat labeled diagrams wherever necessary.

4
)
(6) Use of Non-programmable calculators is allowed.

Attempt gny three of the following:
Define the following:
. Universal statement
. Existental universal statement
1. Subset
iv.  Cartesian produc

v.  Relation
i, Which ()fth@ following sets are equal? Justify your answer.

e in each of

7 Fnd Ay

H Find:
o oo
U A and A

i=1

Explain Russell’s Paradox with an exampie.

Write the fxiiowmv statements using ﬂ* esymbols ~, A,V and the indicated letters to

rcpxcqcm the component stdtumnfs 4, %Raj is healthy™, w: “Raj is wealthy”, s: “Raj is

wise”

i, Raj is healthy and wealthy but not wise,
Raj is not wealthy Lu; he is healthy and wise

iii.  Raj is neither healzhy, wealthy nor wise.

iv. Raj 15 neither :‘A‘MW\ nor wise but he is healthy,
Raj i

s wealth i he is not both healthy and wise.

In the back of
sense of hunid

rold cupboard there is mu signed by a pi irate famous for his bizarre
and love of I¢ *mMﬁ puzzles. In the note he wrote that he had hidden

;
treasure samewhere on the property. He h\md five true statements listed below and

ed the reader to use them (o f'\g re out the location of the treasure. Write the
iznce of steps and locate the lmm
i, Ifthis house is next o a lake, € is not in the kitchen.

casure 15 in the kitchen.

iiil.  This house is next 1o a lake.

iv.  The tree in the front yard is an elm or the freasure 15 ’c,xm { under the flagpole.

v, If %iﬂ ¢ tree in tim ack vard is an oak, then the treasure is in the garage.
Where is the treasure

TURN OVER

v and state the assnmptions made.




Q.P. Code : 750401

3. Attempt any three of the fotlowing: 15
a.  Define a predicate and its truth set. Let P(x) be apre d*utc x> x7 with domain the
set R of all real numbers. Write P, P("2) and P(-%2 ) and indicate, which of these
st‘ummntx are true and which are false.

b. . Using the laws for neg ating universal ar v existential statements. derive the L0
following rules: oy
~(¥x ED(VY € B(P(x. yN)=3XE D(B v € j;(\~ (x.v))) and <

B(~P(x, ¥)))
i, ¢ true and which
o Wy Aiand ¥yt i, suchthat 3 =X .
¢’ Indicate wi nether the following argun nents are valid o invalid
diagrams
i A\ | human beings are mortal.
Raju smmm ‘
- Raju is human being.
i All polynomial functions are differer wtiable.
All differentiable fune “tions are continuous.
- All polynomial functions are continuous.
d. Define prime m gmbers and composiie nunimu Expres ke definition using sy mbols.

Prove that every integer greater than | is either *m*ne oF. Vompos ite. Write first six prime
qumbets and composite nut imbers.
<. ¢ State the quotient ¥ remainder mmx
i Today is Friday (1 11/11/2016). 24 @7 s ;u,t a leap year. Tind t the day of week, 1
vear from today.
it \unposa m isan mteﬁu (fmmed 11 = 6. what is 4m mod 117
i State the Euclidian al gorithm. ‘rmd be ged of (330, 156) i\' ising Puclidean algorithm,

3. Attempt any three of the foilm"mw 15
A & sing the method of induction p\on that:

1 . w) {3 i M) (1.— 7-»\; - ntl cor gl integersn 2 2.

dicate is true before entering the loop, 1t is true after exiting

the l@@p.

loop:  while (n.z 3 and n £ 100)
Cpa=oat
w(* W hile

isfies t“m recurTence relation
sers h 2 2w ith injtial conditions ho=1 and b; = 3. Find

(1it) Logarithmic fgnction {iv) Boolean function

TURN OVER
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.

Define surjective function and inverse function. Find the inverse of the following
functions: :

i.  Define f1Z - Z by the rule f(n) = 2n forall integers »

ii.  Define G:R - Rby the rule G(x) = 4x ~ 5 for all real numbers x.

L

Let ': £, — Z be the successor function and let g: Z — Z be the squaring function. Then
fy=n+1foralln€ Zand g(n) =’ forall n € 2.

i !“ind the compositions g ¢ f and /=g,
i blsgef=fep? E:\‘pmm

&ticm; any three of the following:

A Relation R from R to R is defined as follows; For all x, s) ER >R,
YRyey=2

Draw the graphs of R and B! in the Cartesian p iam Is R a function?

The congruence modulo 3 relation T on Z is detined as follows: For all integers

H

mIge 3im-—n.
i ls Treflexive? it Is 7 symmeteic? il Is 7 transitive?
A relation R on A is defined as follows: 0,
Forall(a, b). te. di € A ta. b) Rie. dy & gd =k
i.  Prove that R is transitive. '
. Describe the distinct equivalence classes of R, e
Define graph, digraph, simple graph and subgraph, i raw s g1 aph with the specitied

’{
&
properties or show that no such graph exists. k
1. A graph with four vertices of degrees 1. 1. 2, and

de
i A graph with four vertices of de 8 1
i, A simple graph with four verti ces of degrees 1, 1.3, and 3
In the graph hciux determine which of the {of «swmf{ walks are trails, paths, circuits, or
simple circuits, Justify your answer,
. vlelvZedv3edviesvd
it.  ele3edeseb
lii.  v2yv3vdvse3ves2
iv.  v2u3vhvive2 ¢
v,  vlehv2elvl f vie

Explain rooted tress and Ui ary trees. Draw binary trees to represent the following

TURN OVER
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