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1. Answer any FIVE full questions, choosing ONE full question from @IMW"-

2. M : Marks , L: Bloom’s level , C: Course outcomes. ;
L )

Z Module - 1 : = [miLiC
' "a. Define, cardinality of a sct. singleton set and universal set with exaniple. 6 | L2 | CO1
|
b, Define union and intersection.of two sets with example. 4 (L2 CO1
\ ~ [7 3 10| L2 | CO1 |
| ¢. Find the Eigen values and Eigen vectors of the matrix A =[3 il
) OR
Q.2  a. Define matnx. Explain different types of matrices with example. 8 | L2 | CO1
; J
, 6}, B=16,7,8,9, 10} and f-A —B be a function | 4 | L1 Co1

{ l
I |b. Let A={1,2,3,4,5
'(6) and

defined'by f = {(1, X2, 7)3, 8)(4;:.6)(5, 9)(6, 9)}. Determine £
| £49). Also if B = {7, 8}, B2=18,9, 10} then find f"(B,?.-and f'(B,).
| 5
] . In aclass of 52 students, 30 are studying C++, 28 are studying pascal 6 | L2 | CO1
13 are studying both languages. How many in this class are studying’at
least one of these languages? How many are studying neither of these
! languages? ¢
| d. " State and explain Pigeon hole princip:ie. g 2 |L1|cCO1
e piek-2 . '
Q.3 |a. State the laws of logic. 8 | L2 | CO2
b, Write the contra positive, converse and the. inverse of the conditional | 6 | L1 | CO2
| statement. “If oxygen is a gas then Gold is compound”.
, c. Define 'I'autology.’Show that the compound proposition, 6 | L3 | CO2
' [Ps(g— r))-[p-q)=(p— r)] is a Tautology.
Py o OR
Q.4 |a. Provethe tollo;'i_n’gris valid argument : 8 | L2 | CO2
| q—s
' e

lof3



Give the direct proof of the following statement “If n is an odd-integer, then
2 H »
n”is odd™.

c.

What is a proposition? Let p and q be the propositions “Swimming in ths

New Jersy sea shore is allowed and sharks have been near the sea shorg.

Express each of the following compound propositions as an English
| sentence. =

@ p-o~q (i) ~p—-~q (i).peq Fo
Module =3 . ¥
Q5 [a. [LetA={1,2 3, 4}, R={(1,3)(1,7DG, 1)1, 2)3, 3)4, 4)} l?e a relation 6 | L2 | CO3
on A. Determine whether R is reflexive, symmetric, asymmetric .and write
matrix representation. ¥ a
b. | IfA={1,2,3,4} and R= {(1,2)(1, 3)(2,4)(4,4)}, 8 |L2|CO3
S = {(1, 1)(1, 2)(1, 3){,4)(2, 3)(2, 4)} be relations on A then find RoS,
SoR, R? and S*. Also write their matrices. Yy
c. T Discuss briefly on partitions and equivalence classes with example. 6 | L2 | CO3
L OR { .
Q.6 | a. | Show that the sct A={1,2,3,4,6,8, 12} isa POSET with respect to the | 8 | L3 | CO3
relatiqd;j_{ defined as {(a, b) : a divides b} and draw its Hasse diagram.
b, | DrwIhe directed graph of relation, = = 6 | L2 | CO3

R = {(1, 1)(1, 3)(2, 1)(2,3)(2, 4)(3, 1)(3, 2)(4, 1)}_on the sct {1, 2, 3, 4}.
Also find in-degree and out-degree of each vertex.~ ™ T

¢. | Define lattices. Detem;i:p_e whether the POSET+({1, 2, 3, 4, 5}, 1) is lattice | 6

12 | CO3
ornot. . " c%‘ém;m
e Module - 4 BAN e sadd

o

X [0]1 23 4[5 6
P(X) .K | 3K | 5K [ 7K 9K} 11K | 13K £ !
(i) “Find K. 3
(if),_*Evaluate P(X<4), P(X > 5), P(3< X <6).

@iii) Find the minimuntvalue of K so that P(X £2)> 0.3

Q.7 |a. | Arandom variable X has the following probability distribution. ‘ 10
|

L2 | CO4

“b.%:The probability that a pen manufactured'.byAa company will be defective 1s | 10

] 0 If 12 such pc—:;? are manufactured, find the probability that, (i) Exactly
| S %

' two will be defective (i) at least tWo will be defective (iii) none will be
defective.™. .

L2 | CO4

OR

Q8 |a.

| Given that 2% of the fuses manufactured by a firm are defective. Find by | 8

using Poisson distribution, the probability that a box containing 200 fuses

has (i) no defective fuses (ii) 3 or more defective fuses (iii) at least one l
defective fuse. |

L2 | CO4 |

20f3
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b. Th ] 6 | L2 | ©O4
¢ length of a telephone conversation has an exponential dlstf' bution W!
a mean of 3 minutes. Find the probability that a call -
(1) Ends in less than 3 minutes. £\
(i) Takes between 3 and 5 minutes. N,
‘ s *s ___——T¢ [L2]|CO4
¢.  Find the constant C such that,
f(X)___IC>(‘, 0<x<3 _;,:'
-, 0, otherwise i
i1s a probability density function. Also compute P(1<X<2). ;J
Vigdule - . ‘i———-—ﬁ" 12 | CO5
Q.9 | a. Define the following with sultable.cxamples L.
(1) Simple graph - é
(1) Complete graph =~ 1
(iil)  Bipartite graph
CO5
b.  Verify the following graphs are isomorphic or not
b
aj;/’ /\\ c
/1 A
1]
i i~ FigQo(b) == £ 47
| ®. = o, —
c. ,’ Explain the Konigsberg.bl.'idge problem. ;—.- P 8 | L1 | COS
| 5 A
| 3 OR _ =
Q.10 | a. Determine M for the graph G = (V, E) if G has 10 edges with two vertices | 4 | L2 | CO6
of degree 4 and others of degree 3i 's
b. "Define the following wnlh suntable examples : 6 | L2 | CO6
, (i) Euler’s graph (ii) Hamilton graph
‘Usc Dijkstra’s algonlhm to find the length of a shortest path between the | 10 | L2 | CO6

c.

vertices a and z in the graph given below.
b

Fig. Q10 (¢)

L
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A ’)QVMZ only one. elaprund 15 called a/s&;?um
Akt ‘

&3:— The At OSZ atl irut\‘l%UM plw Q ond 3 thot ane ?U’%C(‘t/S?LLW.
Unt\}uvml At 2 S"u/)pcse tnac{fscwwt
o subacts o}a rentain AL Ue “This set

Ack o the unfuvense for- Ahat~ ciscrusion- :
nteguvs 18 Ha unfuose Lo Atudly WM

m,wm tnod (e, Ccond 2Ly

U, is colled Tl ) worsod

bl Cormidur 2 s A and B, TThen T At cons st ?atl eloements
70 G a"’ol B g)’ s

that b,ewnJ 4o Aov B TS catlool At D
A4 oy 'x(%Bg.

'cﬂnotﬁi b; AU B Thuws AVB = ioe_)'xéfi

| | . r\t-

[" Gver 1000 Yt Aand B ke A4 crsHiting a] all etement”s
p, s catted frdevsectton

4o both A and
Thus , ANB= g_x/mef! ard ¢ € BY -

A and B.
- e i

|
{

- P [7 £ 'cbmad-w{si?ceq" s/ /H~7\I/ =0
|

3 -
¢(1-2) 2 ]:o
3 C-—l”?)

oV A 18 =0
Ca+a) (A-8) =2
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Forp=—a
(A-PT) R =0

C]V?\ j—?)(g> (o>

67"79‘1* 7 =0
BiL= C|+>§y~o

vohen ﬂ =—9

Qo + 3y =0

=~3
o
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Mahix ¢ A ajasvay of YAxn nUMbeLs ( acal ov complex)

mduxgmmg] v hevizondal Lines and n weufeal Lng 05 colled

Tva.-
| . Row Moy AmahﬁxTﬂvaMjmz neco £8 called @ 7184
mod X - |
&%: [l 3 -‘ﬂ

o coluun

| 3 i o 6
gt ts eodlad G EEIR 9 [o 0]
o

G. 5["23(_0,(01[ Mafrix! A rmodn x ham;;lj’—arg,‘z;\( e [emont -

5 Squane pmadvx ¢ A anatrix tn which Tthe numbeo 79105,35 and
- 3 7
columns aow equal- gg [’3 6]
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| 5 ¢6) =

;’4(‘?): [

BI= 27;%_} ﬁa—"‘ ?‘8,9,10}

4
> =712,38 flgy= §3.5 ¢}

L Ube tha s of alt students inpaclods. IU/:«S‘Q-
et Aand 3 be B /»dofa,u,s*rud.mﬂ /Sfudﬁmj ctt &

Pos cal mpccﬁ\,aa. A) = 30 [B]=ag. [AoB] =13

Wkt 1 yyg| = 4]+ 8]~ 1408

= 304+28~— I3
= 9
ys Atuoclends At—u.dj al Leost -ont q{ {hese .Zanﬁuaﬁu
JpoB) = < JAUB ) = lul— [A0B)
= 58— U8 =7

7 studon) /amc!j ML uZ e 1“"5“"‘3“'

@ Mo Prgeon- hole principle ; |
‘I Sunt-ane T plgeons and N P‘ﬁ‘”””)‘?f&‘ wth M2,

thory adleodt one -pfg,em~bolc wtll @ntadn p+] gy move
ysigx.am.ir) it whow P= ZZL’%‘L
&a-]}j}uﬂa}w 8 people #MMMgpfgew

&4 1 da a week as Pigeon-
e l)azz %mm o ,samﬁﬂ:g;bo;l% m%tm* - %W
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@3'11) Lowos 7 Lwﬁi’c:
kd P oxﬁm tsagad 4 %old is cormpound -

(pvess. Pesty
Comsone i 9 —P

Ty 9old ts a compound piN3g oﬂggmi‘sa?ax.
Trrsewe ;. TP —7779 :

IL Okgg,enz’s nofagcw Haeh) g»(ol rsm{-atwnpwd~

COner-fé-s?f-?ve ¢ 19 —%—?p '
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( @ ® -
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COM»POUM P’mpos%l'&m s a taujo[%,

|
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|
i
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A Matement  which ts eltho) Aaue ov Jau,(/bu}—nd hoth
In a 81\9:.’1) condext, 15 colled a poposition g

(1> p—og

T4 /)wow\mtm} in Ut \New Temg Hea phm,?Sa.w)u’Qd

+hen shonks have not been neaq Jhe 1o shore.

(i) vp—>c9
Ti Awwumg rn the New j’vwdq Aeo Ahore €5 not allousd
Han Ahankt have hot boor N Lo 7dea Aoye .

Cii) P <71
seo Aot 5§ el Lousecl

Gwowwm g 0 poN) N_w:)‘uw?
H and owlg ‘zg Ahoatka howe beon neogy e sea Shore.

S A=31,2.3.4)
R=50.3.0.0. (5.1, 0.2, (2.3 (W4T

R 1S 10t quflexive oA (2,2 4 R.

R s not eAymwz@}%t an @& (1
18 wsamme:h*ia oA 1t s not bﬁmrm)‘ﬁc.

Der b, ¢R

i

M(R) =
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| ParktHorm: | |
%m a ak A i) we have ® HubsUS °{ A /Mj A//A&“"Ak

guth that () AUARU-- - UA, = A
Cit) A,'ﬂ/ljssb o ISE,J'SK 5?5741/‘

s ?=§A,,A&,-~.Akj vs collod Hha pdiHoN Y A

Equuvalane ctOME
/
AR oulatfon R ona vk AL

Groen o equivadente
equivalence clows al aE A ts Jwen 67
(a] = S x éA/ Ca,'x)éR_?,

89,‘- >H: %/12133
& R= $0.1, 0.2, 2,1 €22, 333 b equi el
onA-
Tan (0] 11423
[2d = § 2]

[3] =33}
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A = 11384, 6.5,13}

R= 3(,1, N_ QA Ci, 8y -0 Emny (R @Gy, €2.,6),
CR8), 09,12y, (3.5, €3.60. (3,123, CLbd, LY. CY512)

C6.6), Ce,/z)., 3.3y, (12, )2)/?

Gkt a dividts a | A aé/\ ;
R s nelexive

Buppose. (@..b) ER

= o divides b :
=S, bdeant diide & > a F 4, .

= (bad &% Jor a Fb-
R 33 anff- symww(-n‘c,

o~

Suppose. €a,bd> €R & Cb-cdER
= a diviaus b & b dividtr C

=>  a didy c. Hasse, Dbagaaus.,

=> da,c)ep. 3 1 1o

s ROo1s andi- %b'mnm‘c.

R fs a POSER
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3 2

L (CA,R) B o poset- This POSET I8 colled a {attiece

hwo- elemend subset o] A has a (east fEzenoct UPPUTL
A.

Cl@\/ Th povp At st 13 valid Y

=> K+3K+5’K+7H+'91$+HK+I3’S =)
= K =Yg

fiyP( 7 5s) = P(5D7 PCE) = Y Jyq

P(ray) = %/q+3/94+5/97+7/¢,7-=‘ ‘6/97

Pl3exse)s PLYY +PIS)TP)= 33/97

(i) PCxs3)= POY+PO) = K+3K = 4k

P(xs2) >0:3 = 4k > 0:3

= b
K>qo
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5| b %ad.a{ pen = Y5 =00/
w— non-dyf pen=q= |—P = plel-l =%
=0 N ,N—XK . N2
We have pPOt) €, ] 2
() Plrzd) = A, Co-1DC0-9)10
= 0-330)
Citd Pargy = |- P(AL2): S | —[peod + PUd]
= ' NPiarusad «Oanu\[2 0 10 a0 N 2p.ay\!
I [QCOCOD (09) "+ cl[o 1) [M)J
(101 Prob(nody) = A(A=0)
= ’aco Co-1)° (71_9)’2
= 0-238Y
(@3 0: szb(dﬂ.ﬁjuﬁt} -
m =Np = 800x 0.02 =y
Py = MTE™ ¢ gY
e x
G pob (x=0) = 0! _
ol
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b7

(i1) poob (3 ormove dti gw»e)
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[ L e
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>
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o
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Ak
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-5 J, 0

— X/
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3
"5/ -~/ = E)I'T
s wr iy 200



Q9.
a>

S y

CMR

FOO 2o ?g Cz0
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- I
&3 \»B‘(C \/ = %A,_B,C,D,‘Ej
| V, = fA:B,C] .

V) = $D.ER

d H havwe & puUffces -

4

Both The %’zafh/s %i an
gy y have Ged?m’
But, gaaph H has a ventex a

A . Tt
Wh?hw&ﬂovf}u‘-&x 7@7\110

OVFUC'tO each Othen -

b ‘and

4

yo ? ancl # orL Not 1som

i

)

Lot
(g ]ajin=18. /IVI=h"

From hand—/shaﬁfng propoty , Z g (vi)
alyy + (n-3)3 = &(10)

g 4 3n-6 = RO
an/?
n==6

O ({) culwn's Fraph - Eulin's Graph 15 Q- Gaaph tho
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Hm’l}dmowtammogj & Fo.

denotes ContreadicHax

:.' Lawm% cioubl?;ne_iai*m

For any pj\,mpOSiHO"\ -] 6 PB <=>P
:Q, Tdompotent [ows | | .
R T v —
Forv any pooposition p
oy (PVP) < P = SRt



3% ;'Idj_nﬁby Lawg R
i

For-any pyoposition p

@5 (pvR,) < p > (PATL) & p

. Inveovie L aws

Fer any poroposiiony

5 Domination LowsS

Fcrw—an\zj PPN P,

cod CPV ‘ro> =S T CbY (PN Fo) & By

& Commudative kaws

For any 2 propm P & Q.
oy (pv®d & (avpd (B (prp) & (@AP

<. Pbecrption haws
i i i

For any poopns £ L 4.
- (o [pv CP/\q')] =S p 0B [’p/\(‘pvq_}J = p

LK TDemetaan’/s {ouos
(0> =(pvg)<= T PATI9 b A (pnyYE) 7PV TIT

q. Assotiakive Law(

pv (QVY) =

- Coug) vy -0 PALQAY) = pnedny



. Digtrbutive Laws

Foy ary peoposition P-q, 7.
coy pvanm & (PYg) A ¢ pwr)

e PACQVyYY & (LA V (PAY)

A
(
Prove with the aid e% Futh taslen

Lows 3or M.’N&ﬁaﬁm g @ Cmdiﬁ%v\cu,
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First, let ws swname “the vetices as frdicated beloew:
as1, bia, ci3, diy, ets, £i6, G:7

Ftost Tteoodion: v
Now Lk P={1} and ¥ = qu. for =2,3,4.5.6.7

- = =17
P?ON\/ ng.) ’ta:_: ’L!,'tazéo/ ’tq::'GO/ '{'_‘5__00) "t6 10, 't_T /

Stepl: 4y 1s motnimuwn fov j= 6, Ahe et um betng g =10

. we,lo.bdmcma(b@ s P+ PO, we adjoin g' 40 P a0 that

p= 1,6} Far rext tepe
1;6_} and. -&-6 =10.

Stepat wehave P =1

nuw g = ain -E—ta)—té—f—qga] = m‘[ngm ,IU+3] = |3

nuoty = 10tn {45 4e+ays) = min § oo lo+0} =0

Wfr(’ smmgxq, :ts"'%q}'; ‘Thﬂﬂ%oo)m—f—w& = to

N xyg = amin {45, k49,0 % = min e 104 ] = 1y
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e ' CMR
ety = i fir, &t 0o ) = mwin {17, 1o+6] =16

Second. Tteaadion:
For this ttegation, P={1,¢} and X, =10. fiso t=13, tB:w,tqzm,

{‘szlb,t’-’—‘lG

I3 Rmmg nuo—tj’,s st is mintmum For j= & B 0IIMWn
beina t, =13. ﬂmona the aoes om 1R verices 0 P o e verthex Q
the ase (C6.Q) har The Aeast weﬁa‘\‘h Lot ws Cabel this anc. (6.R)04 fye
Also, e adjotn & o P sothat P= §1.6,8] for the naxt step.
Stepa: wehave P= J1.6:2], =10, tg =13
Nwis = TN {ta,'t&—*-qaa} = N -gbo, 134'9] =
New 'tq = 9Nin {‘f:u ,fta-‘r q/&u'} = qMin é‘ﬁo, l3+663 = 0
nuw tg = antn ‘{'t.S/ta"_qas} = M f\q L3+ =y
ww £ = enin {t;, o+ Clm} = anin {16, 13+64 =16
Thiad Ttenatfon:
| i vt

forthis topdion, P= d6.23. te =Py a5

Also ., ’t3 =32, {’q:w/ ’té =14, f‘7=16
5&?1 2 ﬂmona naw tj/s, {5 s TN Nbmum —FO‘rJ‘z:s .‘ﬁrnm’g'iho_
ancs foom B wodices in P oto the vouex s, the anc (6,5) has
the Loost w{:iai\t. lokeL Ahis anc (6.5) ab Py Also, toe adjoin

5o P oot P={1,63.5} .
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We choese nuwo 5 = et ft, | t5+9,7] = min faa 1y-+e] a2
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