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mportant Note 1 On c\nwle‘(nm your answers, compulsorily draw diagopal cross lines on the remaining blank pages.
Any rovealing of identilication, appeal to evaluator and /or equations written eg, 4248 =

>
P

4
' . oy 18CS36
el Jalelcli Tok ] &
A N
Third Semester B.E. Degree Examlmp_tloh Jan./Feb, 2021
Discrete Mathematigal Structures
Time: 3 hrs. ) Max. Marks: 100
Note: Answer any FIVE full questlons, chaomg‘ \ONE full question from u/ch module.
AR
a. Verify that, for any threo propositions p, 4. the compound proposit\ig"l}"
p=>@=0l=[p=29-p-=n) is i 'tautology or not. y (06 Marks)
Test for validity of following argument: o
1f Ravi goes out with friends, ho willmot study
If Ravi do not study, his {hu_)cﬁbqpomes angry W/
His father is pot angry L % (07 Marks)
. Ravi has not gone outlwith friends g
. Give direct and indirec’t:préof of following staterhent “Product of two odd integers is an odd
integer”. o , (07 Marks)
X e OR?,,
For any three propositions p, q, 1, prove that [~pA(=gAan]v(@an) v(pAa Njer
a4 Vo' (06 Marks)

. Check far '\\ia;i\dity of following argument, ‘
If a trigngle has two equal sides thign,it is isosceles. If atriangle is isoceles than it has two

equal-agles. <y L

A certain triangle ABC does not have two equal anglés e M)

~The triangle ABC does;not have two usual sides. R

. Consider the follow;n%lrogggistﬁt_eyqent on set of all'real numbers as universe:
px):x20 qx):x=0  1®):xX-3x34%0 s(x):x*-330"

Then find truth value’of i) 3x p(x) A q(X) Y i) VX, p(:g)ﬁ?";q(x) iii) Vx, q(x) = s(x)

~

St e A e———

iv) VX, 1(x) v $(x)-5 e (07 Marks)
ol \Aﬂ?ﬁdghz o
By mathematical induction prove tha .
4248+ ool S n@a- ) @I (06 Marks)
, 53 £ 0 2
b. Find coefficient of i) X in the expansion o‘f&éxz .
o Y 4
%" y in the expansior of (2% - 3xy? + 2)° 7 Marks)

¢! -

¢ A total amount 6 Rs71500 is to be distributed to three students A, B, C. In how many ways
distribution gap be done in the multiples of Rs.100 if

i)  Everystidents sets at least Rs.300

ii) A mustget at least Rs.500, B and C must set at least Rs.400 each. (07 Marks)

/0 OR
By mathematical induction prove that for any positive integer n the number N™ 4+ 122 s
divisible by 133 t,? (06 Marks)
How many positive integers n can be formed from the digits 3, 4, 4, 5, 5, 6, 7 if we want n to
exceed 5,000,000.. (07 Marks)
A certain question paper has 3 parts A, B, C with four questions in Part A, Five In B and Six
in C It is required to answer seven questions by selecting at least two from each part. In how
many different ways student can answer seven questions. (07 Marks)
) 1 0f2

o, W

w. J




s b < An-apple~a-banana;

10

*’\.k 1scs:is

£ (1, g) 2, 7)4 (g gi (l: —6){6(5798 9,10} and f be a %‘tlon ‘m.A to B defined by
E::g{s {91 120) fnd Py, Slp. ) (6, 9)}. Then find£6), £7(9) 1 B, = {7, 8},
i) Write R as o?d:r}edand R be a relation on A deﬁnedby A‘?'jlf and only if x dmdgfym'l:hﬂ:;
s i pairs i) Draw dlagram ‘m )Write matrix of R. (07 Marks)
» nctions from R to R deﬁncd b
X yi)—x x) = x + 5, h(x)=vx?
Then verify that fo(goh) = (fog) oh 3 8(x) (x) (07,;1 ;b ;
If 30 dictionaries in a lib ' :
rary contain 6l 327 pages the
;i:lctlonanes must have at least 2045 lg% i . pro'vc'gmt e ((,ol:: J.f:.l;;
or any three nonempty sets A, BrC Ffove tht FoWy

1) (AUB)xC=(AxC) %@ 'C) ,?
i) AXBNC)=(AxB)n{AxC) i
Let A= {1, 2,3,4,6, Ao
<ambeh L 8, 12} dcfine a partial order R on A by xRy if and only if x divides y.

asse diagram of.R. - ._\” (07 Marks)

A7 Mogues

I;gret;l: :tl:)egausl 'S gnd nither; are 11660 derangements where 1, 2, 3, 4, 5 appear in first

sitions then value of n. s (06 Marks)
Determine pumber of integers between 1 q;% 300 which are i) divisible by exactly two of
56,8 ugztleasttwoofs 6, 8. b (07 Marks)

(07 Marks)

Solveaf:v-z(a.,l—a..g)forDZZgyenag 1,a,= -
@y % or 45
Out of 30 students of a hostel 15 study history, gud"jiecommlcs 6 study geography and 3

study all the three subjects., Show that 7 or more stuay none of the subjests. (06 Marks)
orange- to- ‘be distributed to- bofs B;,-Bay-By-and Bawssey

The boys B, and B; do'not wish apple, B; does’ not want banana or mango B refuses orange.

In how many ways dlstnbutlon can be nnde so’that all of them: are happy. (07 Marks)
Solve 8, — 3. 3 -S X 3" fornz 1 ngengovﬂ "-} (07 Marks)
-, 3 nle-
i 5 9(a)(i) are isomorphic

Show that followmg gmphs in the Flng 9(a)(i) and Fig

EEQ o

\d FigQ 9(8)(11)

S

“ Fig'Q.9(a)(i

& &) igQI@M ¢,y P
'Deﬁne with an’-zxaml)le to each 4) Complement of a graph ii) Vertex degree
Q (07 Marks)

iii) Rooted tree /1¥) Prefix code
Apply mergesb;t to the list = v
M & 1, S ,15,-3,-2,6, 103 . (07 Marks)

OR

Prove that a tree Mthnvmlbcsbas(n— 1) edges. (06 Marks)
Determine number of vertices in followmg graphBG
‘G has 9 edges and all vertices have degree
3) G has 10 eﬁgcs with 2 veitices of degree 4 and all other have degree 3 (07 Marks)
Obtain optimal prefix code for the message ROAD IS GOOD. (07 Marks)
FEE D
. 20f2
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ll-al Lot [:P—>Ccl-—yzr)] — [cp—) —> CP-”’J —— )

o T PSP — %
P v P—9 q-=>7 p—7r p-——%«z——w) Cp—>)

J

o o o ! | ! ) I
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! (9 o 0 | 5 | | |
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Foom dhe dnudh toble use, can £ that 7t ?iveﬂ oo position (0 5 alays

q: Ravg will Sstudy
v Ravi's jathyy beamed angry:

T S Gl e s p—s7  Rule of Aylogisnt:
%men G’tﬂ Ay '»: by b J
el =T

—

Ry p B
2 “is 16 avalid angament 11 Ve Y

[¢] Goen stotement ¥ G
‘I{ 2 s odd and 4 is odd ﬁmz(;, 8 odd

Modu,& Jollerk -




Ly p: oo tsodd
Q- (c]l s odd
L i5 odd
gt\;en Ltatemend ,ngbo)/c jom Cpng -7

Dsect moof: Lo pnq ke trus
= p is tne and 9 P8 71Uk .
= 2 tsodd and % is odd

=5 A= QK+ & t/::g),L+—/ ko -6

= 2y = Cak+)) (QA+1) = 4kL + g+ UL+
= Q(Qki-f—is-f-L) + |

= Qm +| WhU£ QKL+ kK +HL=M
EZ

r—‘?r-abodd

Tn-dinect prvof okt (PAY) —7 =5 v —» T1CPAY)

Lt Ty b el _— md is not odd:

—be{ tA even . .

is even| X (S even and
= = 5 even and. y isodd x isoddgh ¢! :
e € 40 5! pzsmﬁ_znold-vri( pc‘s il R
(A
=-p0q ! ( . _7211{;“%!&.!
& egp B EME =5 —pv g ST Ty oy =g s e

=> —-rép/\@ is T -

L -v(p/\q) is 1L -
So. bag (prg) —>7r 18 tnte -



0 Considen

Fiwst Comslder  —pA (=19 AY) <= (=pn19)AY  axociallx law
_Mowan 41aw

<> [ocpvp]ar & vl 7 PV)] 0 com Jutadtle
yAP) Commutativr (aw

and CQI\'T) vV CP /\'y> ) (rn Q) v (
Dishi budtve 1AW

&  FA(9VP)
&3 pappvel  Comm @

[[=pA (19A0V C9APDV CPAYY]

g ZC“fA[—vCPV%)J} V jva CpvD Be=Fh

&S YA {[ —pvyl v vaq,)} Distw buttue (aw

& v AT, Tnuewe law

%’wen yx, Pl S Te'd) pCaD —>,qCa) b
Nt
SN qcx) ._——>;'r(l) e cha) o) e (,SJPECQ'(CG*{W\
— r ()

— ()
Sl it




[l
(i) F=,ptxdnq(a)

ke note that , taouw exisis a Seod MO 2 =1 Lo which both

PO and q(x) o trae-
s Fn, poad A 9013 s o et stoferment,

T4 truth valur @5 1.
Gi) ¥, peid —>go0

fov ewta qeal h0 X, Be q1). &4 T
S WAL pexd —»q) 15 taue: TV 8 1.

CH}) ¥, qC1d —>30)
we note That S 4 |

alie and q(x) 14t o x=1.
Thus Yy, GL(" Y —24C)

CiV) ¥, () vAL)

')’Cx)[/st’mlm\iy toy 224 & %= -1

¥ (1) and AR mﬁow: for x=1.

Thut, Y00 V sCx) 18 not ahdys 1
R G v a02) & jolae. TV 2.9

nui .

E‘j o S 12+2+ - ’+Cé)n-—l)2:—é—r)(9n-g)(&n+l)

Bosis Siep:  we nott that i SCDE R=L. xix3
which (8 toue -
BasA step: e ansume hat Sn) s o for n =K, whowe 52 1.

W , ’2+3q_+52.+ - - "f'(&k"’)z: :"3L—K Cz'k—’c) (&’5”")

Addirt] (aE+1 on both Sidus.
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| rccarsrm wanae caron v wanc 4
Internal Assessment Test 3 — June 2019
Sub: | C Programming for Problem Solving Sub Code: | 18CPS23 | Branch: | 1 Yr
Date: | 11Jun19 | Duration: | 90 mins | Max Marks: |50 | Sem/ Sec: 2" OBE
: T
Answer any FIVE FULL Questions MASRK el
1(a) What are structures? Explain definition and declaration of structure with example. 5] | CO4. L2
(b) What are pointers? Explain declaration and initialization of pointers with example. 5] [ CO3; L2
2 Write a C program for compute sum, mean and standard deviation of array of integers (10 [CO2 | L3 |
using pointers. S N
3 What is recursion? Write its advantages and disadvantages. Write a program to print nth [10]) | CO4 | L3 |
term of Fibonacci series using recursion.  SHERS (RPN
4 Distinguish between the following types of variables/storage class with examples: (10] jco3|L3
auto (automatic), extern (global), static and register. |
5 What are preprocessor directives? Explain any § pre processor directives in C. 1o co3 LI
6 What is an array of structures? Write a C program to store and print Name, USN, (0] [Co4 L2
Subject and IA Marks of 60 students. o]
7. How to pass a pointer to a function? Write a C program to implement it. (10] |cCo4 | L3
8. How to pass a structure to a function? Write a C program to implement it. . (10 ' coa ! L3
0 S
Ne” T

bl L 1 bbb bl |

Internal Assessment Test 3 — June 2019

1,“ .,

{§\\% ;MRIT

* CMR BETITUTE OF TIOMOLOST, BENGALUU.

Sub: | C Programming for Problem Solving | SubCode: | 18CPS23 | Branch: | 1* Yr
Date: | 11Jun19 | Duration: | 90mins | Max Marks: [50 | Sem/Sec: | e OBE
Answer any FIVE FULL Questions M';RK CO [RBT
1(a) What are structures? Explain definition and declaration of structure with example. [5] | Co4 | L2
(b) What are pointers? Explain declaration and initialization of pointers with example. (5] [co3| L2 |
2 Write a C program for compute sum, mean and standard deviation of array of integers (10] coz2 i3
using pointers. .
3 What is recursion? Write its advantages and disadvantages. Write a program to print nth (o] coal L3’
term of Fibonacci series using recursion. ' 7 ] |
4 Distinguish between the following types of variables/storage class with examples: (10) [Co3 | L3 |
auto (automatic), extern (global), static and register. i .
5 What are preprocessor directives? Explain any 5 pre processor directives in C. (10} [ CO3 | L1 |
6 What is an array of structures? Write a C program to store and print Name, USN, (10] coﬂl"u 1
Subject and 1A Marks of 60 students. : |
7 How to pass a pointer to a function? Write a C program to implement it. [10] Cott_'l" L3 |
8. How to pass a structure to a function? Write a C program to implement it. [10] Cod T3
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Thow v |5 oé!-ectvx [Is l;undeRAr)otq)-to b0 distrbuded
omcmj g3 studentt P, B. C.
(i) Eveny studant gels af least R4- 300 .

Distribute R 300 2o evmdu studeont .

Bw“alnf"a ¢ notes should be distmiblid amcmj 3 studonl -

v=6, N=3.

N+ ! |
This can bt donke £n CY m‘f

= &, wa%
Cii) 0 3 i
@) 500 4§00 600’
b) s00 50 500

&) s00 600 HOO Divect ymeth od
&) oo HOO 500
& goo 500 HOO

£) 700 KOO %o,
(USthg Combinatton wotth agpetition,
Distribute as00 A B yoo to B & c eath-

ﬂmwoinfﬂ? Q motes 1‘00 Ahould be d g7 buteol ama;?

3 2tucnts B, B.C.

T=E R =3
No woah cﬂ.(mwhj = e .
a 05 7 C’Y C‘Q T-—f




'
| e, note that

1+ -+l
p =i =1%+12° =1331 +178 =3059
3059 = Q3x)33 S0 that /33 d.tvider 3059,

Thus, Ao (s divisible ,by 193 for n=1-
prAswe that A, 5 diyisible bt1 133 forn=k= (-

Induction step :
Now , use $'md that
k+3 a(}s‘f’")""
,qk+,= /] + IR
QK+
-:.(“ “) el X 1312)

= (llh+a ) + (18% Bt eiow)
._Olqu |I) +{I& x (N -f—l33)]

=(1* 12 e TS g x 199).

=(Ax1) + (18 'x123)
This mpauantur(on shows  That Hls-r 15 divisible b«d 133 when Ay B

divusible by |33 -
- By mmeluction, mdttﬂm qosult 18 thut.

wou nmuﬁbﬂﬂ{ﬂtﬁo‘m"-

n= ')L]Z(Q%lq%% 1,’

4b

pheoe Ly 0 %y



I =1, then n_gog wﬁn.njumlw.: 6/ = 180 -
Q12
A(crnrdlnjud, ba T Swn UL,
9Lo,qu&ruzd answe, = 3¢o + 180 +180 =70



Diueaw Po%iﬂe ays in which a student can amake q Seloctin
ow : @) Q quutom foom pant A,  FAow past B & 3 fam C.
() 2 & fom A, 3 fom B & 3 foont pantC.
() 3 Qs foom A, 2 fom B and Q Fom (-

CI ) M_Q,Z _selec Hon _ S = 1200 Ways
(r) ho OK ch#m — -A/Co?x & x &_ = 900 wWaYX
() N_Q_OZMWﬁWIZ‘/%x%O_(xG%:soo ways .
Total ho of possible selectond = /00 + 300 +600 = 700
Modute 3

e note that .f"(‘é) 48 {'Z e,q/_f(y):éj[:{;,}

£ = {1 en) I(z):?} ={5,{}
For 3=37.8). £(XDE B when {60 =7 -and £(x) =8.
i Py =1 ke #=], GBS
-f(l):g m X :3.
78y = {:,2,3}

4l .

“'j BQ - ‘5317, /0}
£(1) =9 when 2 =3
fd=9 when x =56

Plx) =10 Hov No VUM gy
g (8) = {= 6ﬂ/,9(x)éz?¢2} = {3.5, 6]
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[5] p={1.2.3.4]%

R Sci o0, (113, 0.0, (3D, €.4), (3-3).C4 LDJZ

.

R R
W) MRy = e o]
o o | O
o o o |

[5_('—_] (aoh)[x‘)= ?[A(I)J = Ca»(\[f;:a) = Jx*+a +5
) 2
.~.@o(8oh)) (%) = J[(zoh)mj = #[Gow ] (B +5)

_ @) a5+ o2
= %2y gt 1042 LR

Gef)j)C'x) = ?Cj&ﬂ): 4‘-’(7(+5) = (+8)" = Py aEF10%

(Gey oh) (*) = (£°3)(h(’)) = [hen) >+ a5 +10 h(x)
= my—r;zs-y 10 (X2
—2)

R 95+ 02

Farom © & ® Fo(zoh) = [foy)oh

RS



= b s ﬂ .
Jm_oi‘fﬂﬁ . pogpiis plocon and dictonantesr a4 /’7‘”"”701@4
e jind by UAlnG bEN %muzaﬂmcﬂ Pigeon fote principLe that ot least
One of the olictionanier Yvust ontain p+l or nove pages whoL

p = 61327-1
e = | 0uy-Q] = K0OG.

(eb) Lty e (huB)x C
= o €ALB ancL(dC-C'
= ‘o ER or LEDB and. yéc

=> x &A OI\OLXEC) WC’ZG‘BW 766)

= (.y) € PxC o @y €BrC

S ooy € (Axc) U (BxC)
(puB)x C £ CAxC) UCBAY) —
y € (X0 O (BxC)

@)

Now Cvmd

- @(,cpgﬂxc o 61/7)6‘8/<C
:-—bétepandye—c) . ngg ardl cfec)
= R, RED and ?ec

=) o € AUB and j@c
= € (poB)xC
CQKC)U(B)(C) t Cnug)xc ____.————Cl':)

fom ) & (1) (puBxcC = CAxcY U (BxU




6
:5.\ p=41.2.3.4.6.8.12}

R & {CM), Cl-DL1.3.CLY.CLg), (18, (1.12), (2.2, (2.4), (2.6)
(2.8),02,12).(3-3). (3-6).C3.12), C4,w), (4.3, (y,12),

6. 8).-(6 12, [ 2:8), C13 l&)j

Hownse diag».a_m .

Module H
@ Tuwweng .2.3. 4 and 5 Cdﬂmdﬂ]dﬂ?ﬂd in The géost
give places indg WAaYys s the last N-5 Tntegew in d,_g Rays.

reance , Ahe n_,c_D o[ owLangzn»mU % %de,s' Thts ¢s 31”94 ad

11660- Thus, ughole dg X dn—s = 1660, S0 that

_ leeo .. 1660 .. mgs
ds 44

-5
Bt 265 =dg - Thus. n-5 =6 Ao that n=li-

5= {I,a.----:’»oo} and-
@ Lt &, Py Py, fly P3 & Aubsets 78

divisible 17 5.6 mgpecﬁ\xly.
g, =18/=300-, [p] = [2°%_| = 60. Jp2 ] = [3°% [ =50, |P3] = [ 3004 [=37

| 8 ﬂﬂ&) = L3O%OJ =10, APR3 :Laoo//,zo_/: y & /p{)””j/ = LBOO/JU =/2

whote elimenld are




t | Py NPsl = | 330 | = 2
() Ej= —% 35 = 29~ (3, )*2 =23

Ci'l) IQ = SQ— %[33: KXg — (&X-?) ‘:QS

Ce) Qn = &(QAn—) — Q-s)
Chanactenistic eq” éA : kﬂ_és +9 =0
k=11
tla, ?x.nuzcd. e TR
Oy = W[ﬂ cosnd + B/.sfnnej whare = JAHIE =03
g;’ 8 = zi—CV;_'/’= 2y

-‘.a,-,=((i)n[/-) wsﬂ.g + B AMn ’%/’f] 0)
Croen o= & =2
m 3 T
= |1=p & a:({i) PfCo:f—g-f—B,d‘zn_gj_A-l—B

' ) NI o NIT
<olM (S C(n=(ﬁ:> ® CO'S.T,. + Ain 7] (ana @

(3] Lot S denote The et ff all Atudents 9 o hostel.-
— 44 jaudfudﬁﬂa who s{‘udy HI'SI'O?, Economld.

PRy R

I 3 %W;,;/M/oecﬁw?_
s, =5 [pil = Is+8+6= 29

53 = IP,”H&/’PjI:\g




l
RPNy | = Isle ZIPil+ 5 [piak;| ~ £ [pOR0A)
:IS,-SI 4—%—5’3
=30-2¢+%H-3 ° 5-R
(A’OHROAQ < CH}HPJ) Jor Ly =123

%K = Z [PiOR] = 3)ponom) =9

o S <
\

| + 5% + BX+ T

W) 1[25/ %:81 TBZH

— =yl K
56;”!:”" ;—QL' 3 S}; —Cn k)_ /5_

C‘/’Q),’ x =il 5:?: (1,_3)!),5

S, = (/./—/),' xy = 30 So = g

ol TR = 6



—
3

Guei = Jay + 5237
=3a, + £+
"
o =T+ 2.3 ey
k=)
a3 e+ TR +3°¢(n)
w mngd g8 K LHE 3') + 377 2% 6x3%)
+ - +30XCS'X3’))
= ax 8+ s n3")
= (5{ +5’n)3')
P \
[9a B B
P a
)
b g 5
z
2 = <! Py

[U'A consider e one-to-ond (osrespamolncl blw the veticeA

? the two 8mra;>m undy) which Tha veut @ A, B c.o LQ.RS

o e fist graph cnvespond. 4o Lo vouttees P’ 8. DL P

g R, < m&pcrﬁvd? of #he Secord graph. andl vice -VOUa.
Tht ecGes determined by COUKBAPOno(jr? vedticyy Coroelpay

Ao ot Al ao}]aun? QZ ventices i potamed -

Bodhe grophs hawe g votticed,

goaphs
" Wy ane somAphic .

I edgw arcl arne cubic




b ok
@ P Ig%wqgmw?nafhoimn,ﬁmmww
Ug% in Ky 18 (oJiao('rko_comP,thmi‘ D{?- TR L,gdmo{—edbgf?

1) Rooted fae -~ P cnected taer T U4 calted a Hootel ©

inee (| (i) Tcontaim a unique . yurttex called Tle 2ot .

tOh oL ‘m—dﬁmu.[rs equaifo a,
Cid) the Zn-dﬂgﬁw 7 all E2 oiter werticed of T o

equal 3o J.
(1) veuex degret - Numbes-greskfer Lot gs(v,E)

bsza?&a}ph ancl vbaom’cﬁxo[g%.m,mrgogedgu

ob q Hhat arw tncident on ¥ with loops counted -totce (5

C‘aundfbidﬁﬁp‘u%!w\;wex.

w) Pmﬁix code — lak P be a gef cZ bi')aﬁzm ?ﬂ--bg,)am;
£equencs that sepsusent 4 ,wrcg ;Wa(,&.mn P &s
callool a P.mbzx code ‘Zi no gequence :n P lgmpmﬁvc o{

any ot sequence 40 i



f=1,7.4,0,5.-% 15,-3 -3 ¢. (0.3}

= R’
{-1.7.4} {n.s, ~8} y a3 —:2]/ § c,/o,:i}
Fi J
S RN (DA i {15,-3], {=} {¢.103{3]

w/}:ﬁ} \H {'/'}{5} i i 1S RS iy
A — D) 3
‘l/\_7 ”/\5 /\

iz -3 '3 lo
Noww thoe Aublists ant to ke qnenged

i i) 1 5 18 |, =3 G 10

Az
LAY =Y fsny -3 {315} —2  {sw0} 3

gl wein SRR

{—1/9,7} {-85.11} {,3/_3,,5} (3610}

Pt

{—3/""“:5’ 1 ”} {-3.-3.3 6,10,15}

S R

.{’8’ '-BIrQI—’/ 9-‘4; 5/ 6;7! ’0/’,1’5J

Tue serted-out vOdion % ﬂwﬁf"”’ Mt I

~8,~3.-9. ~1,8,4,8, 4,7 .10, 1115




Roult 14 tawe $for N=l.2.3.
pasume That The aesult-4 e for n=KkK-
T
Cowlelty a tae with k+) vetiet.  Ruvove an e_dgg
e (/fag) fom fue tree.  Now thew @ R comporents
bofhogcamc}) o freld, /SCLO«( y ancl 7.
wmngoged?u?n T 4 T, ek and i?ﬂasp‘z_
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