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1.a)

b)

Write the converse
rectangle".

PART. A
i"1"..i.."".i i':",1.."': :, , : ,(25"Marks)

and contrapositive of the statement: "If P is a square, then P is a

l2l

:"". ,"'. i"". ,""

ii) fred 6nbSound varia,Uleb."i
ir') Resolution.

Rewrite the following staternenl infornally, without quantifiers or variables.

Vr e R, ,f -r ,2 tlrcrt .r' :, 4 tl]
pi; i,''X-., t = {o,i;;Iliid d.tlr. t"lr.*tg.ar f'and g q;S;iit" r as tblldw"'s!"{or all, m +;,. i,::,

f(x):(rt+x+1)mod3 and g(:r): (x+2)2mod3
State whetherfg.

d) Compute the transitive closure of the relation R:{(1,1),(1,2),(1,3),(2,3),(3,1)}
over a set S:{1,2,31

e):, ;'::State princ$le'of inclusion.l"..' i'.;: i..., l'.:i
f).' ".'Give any tliree'airplications bf Pigeonhole pririciple.
g) What is a non-homogeneous recurrence relation? Give an example.
h) Give any three applications of generating functions.
i) What do you rrean by isomorphism? Give examples of isomorphic graphs.

ll,: i;, 
P-""'iill graph /''ll,i,*':' 

:'j,;11, u 

"u "" o'i:i:::i"'"'
PART-B' ""

(50 Marks)
2.a) Assume x is a particular real number. Determine whether the following two statements

are logically equivalent.

,..., ....i) x <2 or !t.""i1.ryot the case."tfia!...1< x < 3 :.... ..... i.... ...." : . ... "

;'':. i:."ii) x <l or;biihrit x <2 ctr i.>"2";".i ,-'..i.'.'.' i'''.,'.'"i :.

b) Translate the given statements into propositional logic using the propositions provided:
P: "The message is scanned for viruses"

Q:"The message was sent from an unknown system"
i) "The lnessage is scanned for viruses whenever the message \ /as sent from an unknown

,:".isystem.,,:",'.".,...,',"ii"".'.,:.,..|,'...','."l:.:,'
' '""ii) "It is neceSsaiy to scan tlie'itiOssage for virus'es"uvhenever it waS sent from an uflknown

tzl
defined

t3l
L2)

t3l
12)

t3l
l2l

,l:'

system."
OR

3.a) Using automatic theorem proving show that (-Q n(P --+ QD --> --P

h),,":Fxplain the'fql|-o.l'ing:
i"':" ;:".i) Nonnal Filnds

iii) Logical Equivalence

[5+s]

Ntiic:'i:rnls questi{if*fi6per contain$,iw,eiiparts A an{p;..:; 1..' :"":: l:,,'l.:;l
' "'"""Part e is ccirriliiiisory which c'arilbs 25 markd. Aiidwer all questicini in Part A.: " """

Part B consists of 5 Units" Answer any one fulI question from each unit. Each
question carries 10 marks and may have a, b, c as sub questions.

Is+5]



4.ii), :'":Detertttitte :wlrei.lrer lhe ftrllLrrvifig firnctionr..aril;injective,
' " ""'describe the inverses of the bijective functions: ""'

QfrnT+t
i) The functionfN)N with/(a):9 and f (n) : I I.r. 

i)'ftn)tf
,.... ."..1i) A function" l4)A satisfyingfr(x)):/(x) {of pll.r.A
b1-i."Find all hoqii6fuiirphisms. i"':" i."'i i',: i..'.i

i) f :2. )Zo
11) f : Z, --> Z,

OR
5.9). *.LetA, B be"finite sets with I,Al:^ntand I Bl- n. Detennine r

i',:'i"i; punction$"A)b i",:'i-""i ,',.'.i,..i.

ii) Injective functiots A)B (provided that ru < n)

iii; Surjective functions A)B (provided that m> n)

io., Brjective functions A) B (provided m: n)

,.... ".".y) Symmetgiq relations on 4.... ...".
b). i:."betermine h{ itibgroups of seeti.brtne

ii) The multiplicative group Zj.

,"*...'''.,
i',;'i"fs+sl

: :",: ; i I :''::",:

folloWin€.Eroups: i) Thb additive group.Tt'.

[5+s]

in the same month?
at different restaurants be distributed

receive? [5+5]

$ruje.fttive or

tf f (n) is odd

f(n) is even

bij,fitivCI. Also

ii) If there is no restriction on the number of coupons that each student can
OR

7.a) A student council consists of 15 students.

How many groups of seven can be chosen to work on a project?
b) Count the bit-strings of length ten that:

6.a) In a group of 30 people, at least how many are born
b) In how many ways can six coupons for free lunches
;..., ;".:among 10 diiiddirts: i",,' :""t1 ::,,,:..,i' ' "'i) If none iS to ibceive more"thaii"one coupori? ' "'

i) Start with 01 and end with 10.

" ..".ii) Start with.0l.pnd do not end..with 10. :.."".....' i"':iii) Neitheristhlt.iwitrr Ot nod'eiri{"ivirh 10. i'':' l""i

8.a) Find the generating function for the following sequence:
I 1x3 1x3x5 1x3x5x...x (2n+1)
i'z*'z**{"'@'"'

p), g. : 
: 

!-ls e generailir g, fi rncti on to d1i l.yg ;15" fol owiriq,te.eurrenc e

ao : Z,er :3,;; : 5a,-, -6a)-i'+'7" for n22."'
OR

:',:.:.'15+5]

. {3\
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;"-::


