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Discrete Mathematical Structures
Max. Marks: 100

,\'tttt:.'lrtsn,er un.t'FIl/E /itll ques'tiorts, r'ltoosittu OhtE./itll questiott.from esch motlule.

.: module- I
a l :r [).'litte llrltl()ii)g\ l)rtrve thlrt Iirr' :.ll)y l)t-()P()sttiorrs 1t. t1, r tltc corlpoLrrrrl pr.opositiorr :

,. i P" > (tl - ) t')l -) i(l) i 11)-) (p -> r'); rs l tlrtttr)logy. 1{)(r ltur.tis)

l n 'l.e st tlre valiclity ol'llre arslrments using rules ol'inlbrcnce .

;:, (-pvc1) >r'

r--+sv t

15 /\ rU

-:ll 
-) -t

'l'hird Semester R.E. l)egree Examination, July/August z0zz

.'. l)

1r(r):.x )0, c1(x):*t >0, r(x): x' --lx-4 =0
){\):\r--l-'t) l)ctr'rrrtittctltctt'trtlrurlrrcsol'thcttlllou'ilrg,stal.cntcnts.

(i) 3x.p(r)nct(x)
(ii) Vx.p(x)+ q(x)

tiii) Vr.c1(x)-+ s(x)
(rr,.) Vx. r(,r.)v's(x )

(r') 1x,p(x)nr'(.x)
(r,i) Vr. r(r) + p(x)

L' l:slublr:lt tltc i irlirlitr ol tlrc Iirlkrrr irrc :

'',u-x. 
[p(x) v q(x)]

Jr. p(\ )

Vr" l-r1(r) v rtx)]
Vx" ls(x)-+ -r(x)]

;: 
t,l c (iivc itrr rrtclirtrct lrrool'atitl firoo['bv corrtracliction {br, "l1'nr is an crven integcr, lhorr rr 7 is

:.. :; ociil"..t 7t r (08 Ylarlrs)
t,,, lrl oR.
- i ") ., tJ,.,,., r1,., r'.,1t.,.,.;,... t,,.,:...,1 .,.,..:.,^l,.-.... .../; ! 4 Lr r rr,\'L'tltc lirllori ittg lituicirletltrivtle rtccs rrsing la*s tll'loqie :

t,.) | [ Pn(-"c1nrt)]'r[(,1^,')v(Pa,)]e,' (06Mrrrris)
', . lr, ('olt:iiict rlrc lirllori ittr. ()l)clr stiltcnrcnts rr itlr lhc sct rrl'ail rcal rrurllrcrs as lhc urrivcrsc:

rt a

/ .,.:

.a ,)

i:- ,'

'/.'.:-.

-:.
! al,

ar-:.j

_ (-1

(06 ^\4arlis)

(06 \,Iarks)

.'. Ix. -s(.r) (08 \'larks)
; i\.{ ocl u le-2,/\-
:.

I L). ,'\ r.'crtlritt rltrcstion ltapcl c()nl,iiins t\\() pllrts A ancl Il cach containing;1 quer.stiorrs. Ilow nlany
i,- tlil'icrcnt wit-vs a stLtclcnt ciln ilns\\/e'r 5 rlucstiolrs by,sc'lecting atleast 2 qucstions fi'om cach

plrt'/ (06 Marks)
!' l)ctr-rrntinc thc cilcll'icicrrt ol.

(it ryzt in (2x-r, /)t (ii) x''v' ir-r tlrc cxpansiorr ol'12x-3y)rr. (0r Marks)
. Iof'J

i':: :+IitL
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4 Lt.

b.

OR

i)rove by rnathernatical indLrctiorr, L3+2.4+J.-5+..,.+n(rr +2)=l(]l tlz-ttlzl,6

liind the number of permutations of the letters of tlre word MASSASAt,(i;\. irr

,ritt,"r. all foLrr A's are togethcr'? How ntany of thonr bcgirr lvitlr S')

In how lxany ways can rve clistribute eight iclentical r,vhitc balls illto lirLrr distirrct

so tltut,
(i) tto cotttaincr is lcli cnrptv'/
(ii) the lburth c[rrrtairrcr has an odd nunrber o{'balls in it'/

IIICSSG

({)6 \larlis)

lrou' ttrilttv
( (I(r ]'l n rli i)
c0ntirtttct's

1{)li }lrr rks)

\l o<lu lc-3

a. State pigeonlrole principle. AIIC is an crlLrilatcral lriangle wliosc sidcs at'c o['lcrrgtlt I c:rrr

cach. il.i"e sclcct,5 pgints irrside thr: trianglc. llrovc that atleast l\\'t) (tl'tlrcsc i-roirlts lt'c sttcrlt

thar the distattce betweeu them is lcss than I crrl
?

If A=A,uA. t-rA, r,vhet'g A, = {t.Z}. n:: {2,3,4} arrd Ar: l-51' ciclirrc a rclatiotr l{ ort

AbyrRyif xarrdyareinthesanresubsetr\i lbr l<i<l.lsttanL:qLlivalcrrcct'ciatiotr.
(()6 !1arli s)

I.ct t',g:R+R ultct'c t(s) = ilx+h rtttd El(x)--l-x+r:' Il'(gol')(r) t)r ')r I

dcternline a' b' (()6 \larlis)

b.

(()ll \l:trlis)

()lt
L]---C are invertible lirrrctiorls, tlrcn gol' : A > ( itt itlvct'tiirlc

(0(r )lrtrl.s)

(()6 l,larlis)

i':, ".,.

[;ig.
A and

Prove that il' l':A -+ [3 , g

and(gtil') '=l ',,g'
b. li;orA={a,b.c,cl.cl the Hasseciiagrantfbrtlre poset(A, l{) isshor.r,rtittl:iiu.Q)(r(b).

( i) l)ctcrlnlllc titc rclat iott ttiatt ix lirr I{
(ii) Construct tlic directcd graph (i tlrat is associatctl $'ith I{

c. IfR

i.l
'\l f

Q6 (b)

x.ye A thcttltrtrvc

and

vl

is an ecluivalcnce relation ttn a sct

(i) , . [r]
(ii) xl{y if'arrci on ly il' [, ] = [V]
(iii) il [x]n[v]*,p then lxl = |

(0,3 llttt-l.s)

Moclulc-4
tii,d tlie number of perrlutatiops o{'a, [, c ......\. i,'. z irr tvIich t,tuttc ol'tltc lTrtttc:tts slritr.

gallte, patlr or net occurs. (0lJ lltrrlis)

I;rtr tlre positrvc inte-eers l, 2, l, .....n tlrere arc I l(160 clcrarrgrrtltcltts ivltct'c 1. 1., .-i. -i rrtttl .i

appear in the llrst tlve positbns" What is tlte valure ol'n'l (06 \l.nrl<s)

SOlvetiterecttffencerelattOtt ul ,1 +[t,,i-(tll ,, , =0 i.i.hcrc tl]2 anCl a,, =-1. il , 8.
(06 \larks)

2 o['3



r
rIsi* l,n,uu, lnstitr.rt* st T*8C$'10

! ihrarv. Manffalrn"'

oR
l)ctcrrnine the number'oi'inteqers bctween I and 300 (inclusive) which arc, (i) clivisitrlc by

c.\acrlly trvo o1'5, (r, [i ....(ii) divisible by atleast two of 5, (r, 8. (06vlarks)

I)cscribe the cxpansion ilrrmLrla for Rook polynomials. Fincl tlre Rool< ltolylrornial fur: 3x3

9

b

C

Ll

l0 ir

boalcl using cxpartsion lbrnrula.
'l'irc numbcr of'bactcritt itt a culture is 1000

cvcry t\\'o hours. IJsc a rccttrrcnce relatiort
onc rlltv.

(0ll \'larks)
(approxirtratcly) ancl this ItLttnbct' ittcrcascs 250'lt
ti: dcterrnitrc the nutnber of bttctcria prcscnt aiicr

(06l{rtrl<s)

(06 Marks)

0ccur wlth IrcqLIcllclcs
(0tl \'larks)

illodqlc,-5
I)cllnc with crarnplcs. (i) Subgraph. (ii) Spanning sLrbgraph (iii) Conrplctc graph

(ii ) lndrrcccl sLrtrgraph (t,) CompLrlrrent otra grapll (rri) path. ((16 Marks)

\ lt l'u( >trt'l tlte li:t"

-t.1,4. I1,5. -S, l-s, --1 . -2,6, 10.3 (06\'larks)

l)etlrrc isonrorltllsnl of t\\/o sraphs l)ctcruiittc u'ltetltet'tlrrr tirlltrtt'ittg eraplrs Gi ar-rcl (1. al'c

i.ortttit'llltiC ()l l)()t.
:1^. L I -'^'.' r .-.'i

"."-, .'I'. .".i \

i--t:"'' 
I

1r,q. (19 (c) - i

-$::i 
{::\ 

?__

I'rig Q9 (c) - ii

llor.l, many paths

(()tl \4arks)

arc thcrc in (i fi'om
(06,YIarlis)

s.-*

i

1r11rVC lhlrt ttt e \ cl'\' tt'ec l -
L'onstrucl iln optirtiiil prel'ix cocle [br the synrllols

20. lS. 4, 17, 12, 7 rcspcctivcly.
a, 0, q, U, y. z that

*1 )i. )k *< )k

:,,f':

i'.-
i
i

'r"1,

'' ''-- \. I-.^. . I\
t;... t.i i*

oR
l.cr (i = 1\i. lr) bc lltr'unclirccterl graph in [rig. Ql0 (a).

l to li'1 Ilou' tnany of.thcsc l)aths have lerllgth 5'/
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ie Q10 (a)

I:l rl

\
'l

I

I

l=(V, E), IV
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