UNIT-V
10| a) |Explain Depth First Search algorithm | L4 (CO4| 5M
with an example.
b) [Show that the following graph is not| L4 |CO4| 5 M
Hamiltonian.
11| Define minimal spanning tree. Find the|L4 [CO4[ 10 M

minimal spanning tree for the following
weighted graph using Krushkal’s algorithm:
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Note: 1. This question paper contains two Parts A and B,
2. Part-A contains 10 short answer questions. Each Question carries 2

BL - Blooms Level

Marks.

3. Part-B contains 5 essay questions with an internal choice from each unit.

Each Question carries 10 marks.
4. All parts of Question paper must be answered in one place.

CO — Course Outcome

PART - A
BL | CO
1.2) | Find the duality of the statement (7 —q) —>7 _ L2 |Co1
1.b) |Obtain Conjunctive Normal Form (CNF) of| L2 | CO1
~[p—>@vn]
l.c) |Define Predicate with an example. L2 COT{
l.d) |State Rules of Modus Ponens and Modus| L2 | CO1
Tollens.
l.e) |Write the general form of a third order non-
: L2 | CO1
homogeneous recurrence relation.
Lf) | Solve the recurrence relation 4,-4a, +4a,,=0 L3 | COo3
1.g) |Define partially ordered set. L2 [CO1
1.h) |Draw the Hasse diagram for positive divisors of| 1.2 CO1
12.
1.i) | Define planar graph with an example. L2 1CO1
| 1j) [Define chromatic number of a graph. L2

cor |
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b) | Prove that
(V) (P)V(VX)(Q(X) < (vx)(P(x)vQ())
is logically valid.

L3

cO2

5M

UNIT-III

Sloved,,,—Sa,,,+6a,= 3n+4 with 4, =2, = 5

L3

CO3

10M

OR

Solvea,—7a,_+16a,_,—12a,_, = 0, 23 with

a,=1,a=4 and 4,=8 by the method of
characteristic roots.

L3

cos

10M

UNIT-1V

Define an equivalence relation. Let z denote
the set of integers and the relation R on z be
defined by aRb if and only if a—b is an
integer. Prove that R is an equivalence
relation.

L3

CO4

10M

OR

a) | LetR be a relation defined on 4={1,2,3,4,5}

byR={(x,y)/x2y}. Verify whetherris
partial ordered relation or not?

L4

CO4

5M

PART -B
Max.
BL| €O Marks
UNIT-I
a) | Prove that [P—(0—R)]-[(P—0)»(P-R)] is| L3 CO2| 5M
a tautology.
b) | Obtain PCNF of ~(PvQ) < (PAQ) L3|CO2| 5M
OR
a) | Prove that L3 |CO2| 5M
~(PAQ)>[~Pv(~PvQ)|=(~PvO)
b) | Obtain PDNF of (~P—=>Q)A(@¢>P) | L3|COZ| SM
UNIT-II
a) | Show that RA(PvQ)is a valid conclusion | L3 CO2| 5M
from the premisesPvQ,Q—R P—M and
~M
b) | Verify the validity of the following|L3 |CO2| 5M
argument:
Tigers are dangerous animals.
There are tigers.
Therefore, there are dangerous animals.
OR
a) | Write the following quantified statements | L2 |CO2| 5M
in symbolic form:
i. Some roses are yellow
ii. All Russians are taller than all
Americans
iii. Some monkeys have no tail.

b) | Verify whether the following graphs are

isomorphic or not?
¥ Y2

)

4

vy vy vy

L4

CO4

5M

Page 2of4

Page 3of4




T P Yech - T Sewesye - Regulos Ercwivad S

(

DISCRETE  MATHEMATICE AND  CARADS TRHEORY .
(Covmen Rof cse_vv, Awar_ps Y,

F:’T\A_ ’1'\!\0_ o\uu&i}-y o%m X l PART“ A
& Lt A——@_bcu)_,»(. ;

A (eve) =<
= ANV = @R amad -

avp
Duasliry ol ywe <yedemewt- =5 AT o ((PVo) AN -—@

b> oYyein cnp o} N TP>@N0] -
~ fmpquwﬂ
- PARENVD

=y PA (e AN, S

~

o) Defire Poedicabes  woNTR S exewfie
e Posd— o o sexdever  VWwek Sexsdnay Ye ockiSn oY
evee =2 she sodbiect - oo @ )

N <\ | P
cuddecd— 1 zwdrnt’ Y P9redocoke s SRS WL PTG W-RW S

Q) ' =Yyt Pl of  Meds  fovewA h Medud  Tolewy .

739_&:5__’\13\\%% A Paa 2 0P —— (V™

Modussy fonew . P>qe=

e ORIy e enesoi QOSW*\ ot o —;& 057821 NI~ ViomeTHieyy
Becusvwenm. SelauliSv ¢

O H A pn L 3 O An mm FCm Uy o, = ST > M= 3
P> $ 0 . Q, ,Ca .Cx 09w Covsiows - 6{'@
—

F) POWR. B - Uaen 3 ASens o

chrespctedsBe enwsaBSn TS 1’7'—“\‘ o S

(bFfen S vens o G

3] .
Qﬁt’\ ) = Q\‘;’F C:‘YD(LSQ
' YA



o O Fne— Pcm)fm\\uj el -enad- LTS e

B seukesn Roen w0l P ve caded oL Panlicl oodes
gdalion W} 2 R s gefeuve oonbsspommeb e &
<SSO - % s Aevored 7 e Sy = e ""( pen

VW Dfees e Wasse ogoewm Uov  Poste JoNtyos-y ol .
N2
— ;
D 11\/9_,'5/u,6,\>1, 9 . o
- ) o _ G

255 oelswe.  Rloves 3 oafh W~ o ecmple
Prfa?Og‘ﬂ o I S vo e Povest W& Y Can b

e o Plere. SO Yede v esssi AD ~NOYT ovoss

AGcsan sl 55
ca h

oNeq e P ACoA
Lt A
- L
a < &

o e Q)V\‘*(‘QWS&J‘C —mNen C)Q- a AP .
o (Ao oo sgredh Yo

. . woe odXce
PN\ puiag o} G, Seodn Yot e )

CAus e N

NEYL R e

pPAET— B
2.adP- T [P>ca—>&3] — o> = (e=ed] 3> o Yemda\0qy |
= = < Q e
p oo B Phe @R Sa% Fas B s AR
— g e
" T,— :: _ i i T T .
S | d ¥ 13 —
] —_—
: F 3
e i 5 - B =1 - 3
53 - - ,
P %5 ¥ T » j - -
- - . 1 o ) ;
¥ F T & T 7 v 5 -~

= e %W\\ML, TBER L '(‘gs;)vo\(ﬂ&/ ‘



2%) opresn PCRE  of m(Pyed < pra).

Q- P NS PAR . mdNeye @)

P

S 5 \z i v

I )
¥ [

— i -—

) i v E - e

F 7 F ‘

MAN beansS oOe Q/\/\J@Q) Cavl ALY @

Ra-vn-t - (Prooed § (0PAS) = A -
SA: @PASD v (mPAme ).

o
ZAR-T N(PAS) > [N WPV el] « (weve)
P Q. PAa . ;\J(g}\@) OF T NpNa - APy ‘L()MP\IG)' N > Y-
A v 3 F 5 - -
"; a r T F F F F
3 5 __ _ |
re s 1 o O

e K B reny of Tt Yeiel oS Seame
oA o> [PV wtves] = (arva)
py O¥rean PONE of VP o> A (e f)

P a: wop ~P> o= F (0P D A (scap)

A al ¥ T e + |
al F v E . -
\n T T i = “_'__ @
i F - -+ . -

PopE of (NP> Aes—=p) s (PaAad *__@



VM- 5Y

L a) S B RACPNe) 38 o Naiod Corpa LW 8n ‘157% e PS'QW'SQJ

PN, @ >R, Pom N Om

) O P> Mmoo pote g

“\p‘] =) ~J M Pl i <
By B W 4 Role v+ V. (=) PSRy ToNens -
11Ul W) PN PRE B ifm
?\\!L—LLT "I_YY\P\.-AC_QA—&—-F@“ . \ ,..,//

~P >
1\43 5) g, =) MOAS Pc:fﬂ-c_\n&-

2 6) & Pee Y
1-—11 ‘1) &E)R {lu_\e_P
JEEED) 1% pale T L6D (D, sAOAsy  Panens.
N2 M0

iy ?)
Z\f’-/\*/—"}- A) AN a) fole Cud

B« le- TR 2 N s oo Tige .
> G AN SRR Aty o es Aoy

Ahe. Tew Poewmised aswe (D LTS = ped Y, Qg Tew) .
TS 7 (Bv) Pw).

LY ) BV T Ralef
I a2 T Rule B ().
12 B D (TWspw)  Rule p S <@ .
B L. 7 (y)— DY) Rule VN (),
S: Pl Reale P (A (W) Modyy foxiawmy.
6 - @j) O ) Role RO .

'L‘/ 3) '
L 3)

comeusion G0 D1 15 Nt Do W Barina
oR
S o) Some Tosa4 o Yellow -
LeA— RC) pe VA T cu<ose
Leb —fC=) we >+ S v e\lown'” .
e 349 [ Ry AvCwS] — (™



L
53D AN Russioy o9 Yallen oo o\l AmesGcanay .
LR RCw) P N R IS Rusyow’
Acey) e 5 F TS AWMRIGwn)
Tl P A TS yeled s v
WMo N Wy (B A A s vow,vy . — (W)

i) Somne. wonkev S Moawe. o el

Q)"*) (M) A & TES) -

P

e

6\9) P 69 (p(*WQD BN = Y (Pgﬂ o Q&\&D y 8 KQC;M\B

Valid -
(GEDANAS Py pue P
[
1\) '1) P(V) ol S ()¢
23 2 () e Role 7 |
_ D
) W &ty) pole Vs . ()

1) 2 P (=) Nauy) Pl 7. (2. ).
sy 6)- @\\) Q(*) 4@&9 podal L 6

J WLy TR

o SowWe 0\-1\-&7_"50‘#\*;4'6&-“2‘?:\(\\—\4 o Ro == _ 9+ q.
leb- wA= > =S MN=-b-"=2 -
Ay - SOy ) G s -:_'BL'T—'1>'*\-& ~ AR e 2
3 - ’L
CheracsensNe  eapyualaon 1S Y S A 6o
Q—_::) (Y —2) ~ o

| S

~ X - | )
= Cy (&) T2 C32D C‘@

P = ds G, F"
— <

@o+q‘w’)_ 5[@O+q‘(¢~0]—\r6EQQ*Q\V‘—%]: =y- e

. @

VAo —TQA, +s>2q@, ¥ =~ AaY_9



Covflaring  cocefQBaend o1 =W dad.

tw)
h-> agy -~ 5 %P)
Gz €302 HC (= =T & B
1 =

tf =1V, a, x5 =R +3c:+%+§i

Py SN © b © \ﬁ@—ﬂ"*‘rcw -6 Cy =

~
—c ]
A g (26D (=D +%(3§+_%+%T\ —_— T M

oR

1) FOWL O - TR N6 gy NI 220, Y23 ag-y

a5 =28

ek eashe eoxuali sn 3S \:3__'1\3_-\—\6\— —\2 =
G- - st ae)—o
G- cr-2> G o

N I
K;Y\) = C‘(3>\r\ ""J(C::._'\_C‘BY\) (1>Y) y e f/\w\

i N0 _ g &, ACa=y) . —2> O

B oss) s C\.Pz\&‘:_ B0, ¥y RC, ¥y, SO

_a ™M



)

———

Bt SN OO UED  we gau--
™M)

_ i &
]C,‘:—L‘ L Ca=5_. Cgyg 1*__"3\ e e

N
I \\ ‘\A{

S

a1

[C}\‘f’ =~ (=W (= y (5~ 20D Clﬁ“l‘

OOV W

onolon oS oMA - A olation R Gn o ok A TN

£) &
o & Yo e Qc_:_zgc_r_.\JcAey\cxa_ ~ a5 9 SN A \?\ .
C}-\ ]
1) RePlewive  on ATk CasseB ek L %

D) lsqwmakg—ac on AR (o i) c@ => (h.ad A ¥ Ca_ v AN

4y TS Gt en A Y BN =G 0) W8 Loy e R =5 (o D E & Y@

1) peflewive o (ava) €0 oA

@,c) c = = [Q_ng TS s wWege -
=y 0 IS o k=Y -

o R s peflovwive — (FEMm
W) Symomeksae - (P e Sy ecR Nauh) & A .
(&, € =D (@-»> 7S on wwkesen |
=) - (b)) TS oMo an Whegw |
=) ooy & & - e
S A 7S Syvriyrels<s - ———@
i) Teemsb v s (@ne R, oD eR =>Ca_Ner -q_Qqﬁb’C)@’
@ n e = @ TS o gy |
.S e e = (p-c) 'S o wbeoes .

(Q\_b).\.(b_.¢> = (X-D = also s wwhesya, |

- cCo S R -

. A~ 7S s ows G e ___.__,
TN

- RS o e sdente. s el v @1, o



OR .

a@> A loasas) R slewvd/w=y ] R

5 <l
A dodion R & & S A TS Ptz ol osdsst &

2. T colashi ey e LN\oesdvwsy = Covalioom N v v 2 e A

1y RePewiva - (e (W) E R v E A

o e DHivan sHelods Sw RxKQWFQB/\k::,yl '
A son 1S adosoys teret for ooy e A

Relabon 1S veHed v oo W)

) Avbosywwebsug L R A D ER B @O0 e e vy,

W0 A=y 8 Y= =S Vet N Yase e eagaal o 5

e,

pelasldon s oxndy Seynyet G e — w’*‘\ )
~— —/‘

WY TEMSG VL b (A ) ER B v A e Ve,

19 w9 K v =S-SR wWa

g

A lalan Ss %9’\0?3\\:%\:-@_ ) ok o P
sl Seloks s R < sWay o = Lm\cﬂi&%,}\;?g

D N S0 Nedgeed M 2d9e o5 el Yot g
Gotephy -



\
A \)z“z\ d (\"’)—2\'—'
\
d(\li) = \‘\‘ 4 S¥s) = N=
\
\
A L\ig) 2 \13
AGe|Ny N2 N= Ny Ng Ng N, Ny
Ny | o ) O I O i) ) S -
) o ) O O o O
YB o . 5 o o
* i
Nl o
o O ) O - )
vl © © °
V¢ - i O ) 1 O ] (©)
N o a Q9 ] ! o | o
. \r\ \f\ \j\ \J\ \)\ P
N, i \ \ O O Q o O -
~ | o Q \ Q ' g o« LA 980N o (W
v | © o ) o =) °© o
\ % s aae ot
N | o 1 ] o D Q Q)
- n
\ O ] . \romer P C \/“'“
\ <O O ! o S !
N O 1
\s: O o o 9O ! o o - |
\L;, O o O | O I )



VWYY -V

D exPloim  Defin ok Secmihn alT0STHoM WSV o Q_NM\@_

Leb ws  onvdes the s Pk

\l'l \Js-

Ny

Ve o | Py
——— Y

\-\

N o V__"
SRl — Jnoye M Jekew: V) o4 ol Stool -
'\J‘

ayef 2. Fostm o Poth vy Sozessvely olovy essjey

WOt Nedrcsl <ofwion wee wsh Hecadsy W e fopy,

oA \UY‘-QJ s Pos=da - S Pocnkec. f&a@éw pm._c_ﬁ
Yo Poyrn c\'l/\J—zx,Vu,\fr, e ey

WA @ b

NM
] \’3 Y Y
“ £ Vl’j \qu

Skl 2 - NOW o bocle o Ve: Thesw s o oy BQ%“V‘I‘;’%
ak- Ve conkmuwv) Nabcey web alseadsy Vitted .

SN @ Vo 1 Ns oseorsa
Svef \y - %\w\tﬁ% e8n pPade Wodaivy Yo s, we O S
YWaat—  thesa TS Yo Qo m\\%ﬁl/

R s - B0e Wods to No N FOSMN Phe o ey,

WS Po9<odacesy Yw Seonuisted -

| e [
o : \13 N \r.’




d

5 3 N T N =

A Weow) revhosn A TR DA =PY)
ek Cevbeayws o Wi \TowWwe aydg |

Wl TS ocyrde el NSY fadh

Vankew evockH once N ebhus Yo Yo 4
LN\erdo oy N ke

v WS 290, W8« ohen Nadgcay e L A e, W\ I

Ivwead Nerdiced {4 W, 1.5.x, Al ode Corvedad o \-w\)

Cewkaet varboces Iy o P\

(IR

5
i
Ave GO hes < ToYedl o 16 NOokcay l -
IH 7S awfoswve Yo Rovm o sAvelle Govdivioe Q_Vdé&
Yoed— ramd el evon) Nakew eXocdy guee - ‘-

e A-b-oc g-e-F_-M-'-d - -b-wmowm_o -3 e

. 3-l-a ./
In WS cvde @ F h oo FRfoabed yate, . 4

SO, Yhe Fivem Qoo S et o Feoniom .
oR

LociNed SomPh Yok cotvedss ol Y enkroed yeSakhest . o
oy Cfkss A USON WML v eSS Yot woadgnt ¢

. . N b p) (& » (aw (23D oD (w9
Fage (e (o & L8 3B LB > e T B m &
) )

welgre ! cos BV B B8 i
2 >

= . = N
Lo —Qw
o8
_ |




1) Choose. e edge Cw.cd W Vel Wi wedW--

Y Y

- }
2) A S W neW— eage (C.3) e /
' )

2) Jneof. W meW— adge ¢ i,ay P ‘3
; ] d,
v

C
C

]

[

=
W) rhose. WL e edre esyo (4, Q) §
| : d )
. /’f
- 5."
o) Uheose. ye edge (b /
[
-©
3> Choose Y verl esSie (oL h) S i.
1) oo e venw— S0 (hog ) RQ*/-:) ,
o~ 2 B & -//
3 \ -
Y ’ IR
2 |
A e

;G S SPorns ) Yo BAREEECR S 414 = )y . D/%
Tha T et N Nedeed A S Peeti v Tses yuak \f\m\;_

(=D elgeay -

#‘P)Q,asp_, C}&MCL RAN=1Na? o %o-f C‘-&\‘@W‘Qﬂt& ~“ethed s @3&&@'



