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Third Semester B.E. Degreec Examination, Julv/August 2022

Discrete Mathematical Structures
Time: 3 hrs. Max,

I18CS3

Note: Answer any FIVE full questions, choosing ONE full guestion from eaclt s

Module-1
1 a  Define Tauwology. Prove that for any propositions p. . v the ¢
ip—=2ig—=r)l=2lip—=q)—=(p —=rlk 15 a tauvlogy.

b. Test the validity ol the arguments using rules of inference.

i [.‘r:'.u::ll wn

i Marks)

(=pvq)—=r
r—>awvl
— =]
=it —» =i
S (e Mlarks)
¢ Cove an mdirect proof and proot by contradiction tor even integer. then m = 7 s

add ™ T Marks)

OR
2 a. Prove the following logical equivalences us
[—qj Al—q r]]}v [(q Arlvipa r]]e::} T
Consider the lollowing open statements w
pix):x20. g(x): w20, rx)x’

{0 Marks)
Uall real numbers as the universe:

s{x):x" =3>0. Deternune the tr “the tollowing statements

(1) 3L pix) A gix)
(1) VXK. pIX)— q(x)
(1) V. qIX) = sx

(1v)
v

(vi) (06 Viarks)

- Any revealmg of ientilication. appeal to evaluator and ‘or equations written eg. 4218 30, will be weated as malpractice
&

i s e (0% VEarks)
Module-2
3 a _Prove by mathematical induction 4n < (n° = 7) for all POSHIVe Itegers n =6 (06 Marks)

Important Note . 1. O complenng vour answers, compulsorily draw diagonal eross lnes on the remaining blank pages

certaig question paper contains two parts A and B cach containing 4 guestions. How muany
r&uuys a studem can answer S questions by selecting atleast 2 guestions from cach
16 Mk

ere
nine the coetlicient ol

Xyz" in 2x-y—2z)" (1) X"y in the expansion of (2x —3v) °, (0% Marks)
I o3
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OR
nin+1(2n+7) :
s ;
b, Find the number of permutations of the leiters of the word MASSASAUGA. In h
ot these all four A%s are together? How many of them begin wih §7
<. In how oy ways can we distribute cight identical white balls imo four dis
so that.

(1 no cortamer s ledt empiy”?

(1) the tourth comtamer has an odd number o) balls i u?

4 . Prove by mathematical induction, | 3+ 2435+ . =n(n+2)=

larks)

Module-3
a  State prgeonhole prmaiple. ABC s an cquilateral wriangle whos
cach, I we select 3 points mside the wangle. prove that atleast

T

of length | em
points arc such

. |
that the distance between them s less than —em. (08 Marks)

cline a refation R on

|
i5
s
S
=%

b. IMA=A WA, wA where A, =12 As

A b sy s and voare inthe same subscr A, lor 151 ivalence relation,

{6 Marks)
' (2ol Hx)=9x" =9x ~3
(06 Marks)

—_—

vodlet tLe:R =R where liny = an-b and
determine a. b,

OR

6 o« Provethit i r-A—=DB. g B—C are | ns. then gol ;A =>C in mvertible

and (2o} =1 og” . (06 VLarks)
h. For A =la boe.d. el the Hasse diagra sel (AL R) is shown in Fig. Q6 (b,
{11 Determme the relation i

LI Construct the direct associated with R (6 Marks)

MR s an equing mon aset A and aLv e A then prove

vl [_\}= [}] and
=g then [x] =|v]. (8 Marks)

Module-4

T umber of permutatens ol . boc L. N. V. Z2 mowhich none ol the patterns spin.
Al G Tl OCCUrs (08 Marks)
b Por the positive mtegers 1 20 3 o there are 11660 derangements where [ 2, 3, 4 and 3
appear i the lirst five positions. What 1s the value ol'n? 16 Narks)

Solf@the recurrencee relation a, ~a,  =6a_ . =0 where nz2 and a, =-1. a, =8,
(i Marky)

2003
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OR
8 a.  Determine the number of integers between | and 300 (inclusive) whach are. 11 divis
exactly two of 3. 6.8 _ (1) divisible by atlcast two of 5. 6. 8 (1

b.  Describe the expansion tormula for Rook pelvnomials. Find the Rook polviomial
bhoard using expansion formula.

¢ The number of bacteria in a culture is 1000 (approximately) and this numbey n
Svery two hours, Use a recurrence relation o deternune the number ol buclori
one day

Module-5
9 o Detine with examples. (1) Subgraph, (1) Spammng subziaph (i
tiv ) Indueed subgraph (v Complement oF a graph  (viy path.
b, Merge sorl the list,
=1, Ed VLS =R % =3, =2 6.10.3
¢ Define somorphism ol two graphs. Determine whether the
somorphic or ool

M :_..ﬁ"'il

ITCRNY FIRS SN

i Vlarks)
aphs Gl G e

4
":::1‘ f--- 5
N.\‘ -:?‘;.
%
(v ~ |
s #,..-"'. y
L] ""l'. L ___,-F'- b
3
Fig OWrey- i
(s Varksg
10 a letG=(V. k) bethe undirg 12 Q10 tak How many paths are there m Gt
a4 to h? How many of these @i e g : TR TR

i

L2
=
I
1

i
P '
i e I
g "
o i

Fia, Q10 (a)

"5 A % LA i T o= Eran] it Mark <y
aptimal prefix code for the svmbols a o0 g0 w2 that occor wth Bequencies

.

7 orespectiveh (N Nlarkog

b Prove th
¢, Construct
2} -

W@ ok
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Discrete Mathematical Structures

Time: 3 hrs. s: 100
Note: Answer any FIVE full questions, choosing ONE full guestion from each module.
Module-1
g 1 a. Verifythat, for any three propositions p, q, r the compound prg .
E_ [p—=(q—=r]-[p—qg — (p->r)isa tautology or not. (06 Marks)
b. Test for validity of following argument.

E If Ravi goes out with friends, he will not study

= If Ravi do not study, his father becomes angry

: His father is not angry

£ - — — (07 Marks)
g 2 . Ravi has not gone out with friends
£ c. Give direct and indirect proof of following state “Product of two odd integers is an odd
E - integer”, (07 Marks)
'EP 1 OR
E A 2 a.  For any three propositions p, g, r, prove Anfviigarivipar)]er
E :':-} {0 Marks)
E P b. Check for validity of following argung
“ E If a triangle has two equal sides t ' sceles. 1M a triangle is i1soceles than it has two
2 equal angles.
= § A certain triangle ABC does not (07 Marks)
2 i =— rks
g % .. The trniangle ABC does n ;
g & €. Consider the following o on sct of all real numbers as universe:
gﬁ p(x):x20 g(x):x =0 X):J-3x—-4=0 s(x}:x-3>0
g § Then find truth valu 1 qix) i) 7x, p(x) = q(x} 1) ¥x, g{x) — s(x)
§% iv) W, 1(x) v s(x) (07 Marks)
£ Module-2
L= 3 a e that
2B 2_ |
g: I .+ (2n=1) =En[2|1-l]{2|1+ll (06 Marks)
§‘§ ; y Y
gE b. in the expansion of [33' - _,.]
5 3 X .
i i) x'" y* in the expansion of (2x” — 3xy* + 2°)" (07 Marks)
-g g c: Rs.1500 is to be distributed to three students A, B, C. In how many ways
e3 be done in the multiples of Rs. 10011
gk tudents sets at least Rs.300
=8 A must get at least Rs.500, B and C must sct at least Rs.400 cach, (07 Marks)
el OR
;ﬁ 4 Y@thematical induction prove that for any positive integer n the number 11" * + 122" s
2 divisible by 133 . {06 Marks)
a A éﬂw many positive integers n can be formed from the digits 3. 4. 4.5, 5, 6, 7 il we want n to
E- xceed 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 1s 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)
I ol2
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f=1(1.7) (2. 7). (3. 8) (4, 6) (5, 9) (6, 9)}. Then find £'(6), ' (9). If B
B, = {8, 9, 10) find £'(By), f'(B-).
b. Let A= {l,2,3,4} and R be a relation on A defined by xRy if and only if
i) Write R as ordered pairs i) Draw diagram iii} Write matrix of
If £, g, h are functions from R to R defined by x) = 7, g(x) = x +
Then verify that fo{goh) = (fog) oh

e}

OR
6 a If 30 dictionaries in a library contain total 61,327 pages then

t al‘.ast one of the

dictionaries must have at least 2045 pages. (06 Marks)
b. For any three nonempty sets A, B, C prove that

i} (AuB)xC=AxC)u(BxC(C)

n AX(BmnO)=(AxB)n(A=xC) (07 Marks)
C. LetA=11,2 3,4, 6, 8 12} define a partial order R by if and only if x divides y.

Draw Hasse diagram of R. (07 Marks)

Module-4

7 a  Forthe integers 1, 2, _.n, there are 11660 d s where 1, 2, 3, 4, 5 appear in first

five positions then find value of n. (06 Marks)
bh. Determine number of integers between ich are 1) divisible by exactly two of
5.6, 8 ii)at least two of 5, 6, 8. (07 Marks)
c. Solve @, = 2(a,.1 ~ dn2) 101 0 2 2 iV (07 Marks)

8 a  Ouof 30 students of a hostel 15 8

study all the three subjects S| dre study none of the subjects. (06 Marks)
b.  An apple. a banana, a man Mee to be distributed to 4 boys B, Bz, B; and B,
The bovs By and B: do not@#1 1 does not want banana or mango B, refuses orange.
In how many ways distribu rade so that all of them are happy. (07 Marks)
¢. Solvea, -3a,1 =5 N dp = 2. (07 Marks)
le-
9 a. Show that folloygn i Fig.Q.9(a)(i) and Fig.Q 9(a)(u1) are isomorphic

pal

Fig Q 9(a)(i Fig.Q.9(a)(ii)
(06 Marks)
h. xample to each 1) Complement of a graph i) Vertex degree
iv) Prefix code (07 Marks)
rt to the list
. 5,-8,15,-3,-2,6,10,3 (07 Marks)
OR

10 hat a trec with n vertices has (n - 1) edges. (06 Marks)

b.  Determine number of vertices in following graph G:

Q’ G has 9 edges and all vertices have degree 3
1 G has 10 edges with 2 vertices of degree 4 and all other have degree 3 (07 Marks)
Obtain optimal prefix code for the message ROAD IS GOOD. (07 Marks)
ok kR
2002
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Third Semester B.E. Degree Examination, Jan./Feb. 2021
Discrete Mathematical Structures

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full guestions, choosing ONE full question from each module.
Module-1

s 1 a. Verify that, for any three propositions p, g, r the compound proposition.

¢ [p = (g—=>0] - [(p—q) — (p—1)] is a tautology or not. (06 Marks)

£ b. Test for validity of following argument.

£ 1f Ravi goes out with friends, he will not study

= If Ravi do not study, his father becomes angry

§ His _f'athcr is not angry e (07 Marks)
P . Ravi has not gone out with friends
g3 c. Give direct and indirect proof of following statement “Product of two odd integers is an odd
% integer”. (07 Marks)
By OR
%g 2 a. For any three propositions p, q,r, provethat [~pA(=gan]v(gar) v(pAar)] «(:.-{_}::s rM "
P S aArKs
E g b. Check for validity of following argument,
Bz If a triangle has two equal sides then it is isosceles. If a triangle is isoceles than it has two
g 5 equal angles.
£ E A certain triangle ABC does not have two equal angles P
:"é % - The triangle ABC does not have two usual sides
B S ¢. Consider the following open statement on set of all real numbers as universe:
,?g”.% p(x}:x=0 q(x):xzz{) r(x):x2—3x—4={] s(x):x3—3>()
":; g Then find truth value of 1) 3x p(x) A q(x) 1) ¥x, p{x) = q(x) i) Vx, q(x) = s(x)
w‘;i r iv) VX, r(x) v s(x) (07 Marks)
E o _— Module-2
'é -§ 3 a By mathematical induction prove that
%f 12+32+52+.......+(2n~l)2=—]2~n(2n-|)(2n+l) (06 Marks)
z % b. Find coefficient of i) x° in the expansion of [33{1 —;J
= =3
35 i) x'' y* in the expansion of (2x* - 3xy* + 29)° (07 Marks)
% E“ c. A total amount of Rs.1500 is to be distributed to three students A, B, C. [n how many ways
¥ distribution can be done in the multiples of Rs. 100 if
g = 1)  Every students sets at least Rs.300
85 i) A must get at least Rs.500, B and C must set at least Rs.400 each. (07 Marks)
=¥ OR
2 4 a. By mathematical induction prove that for any positive integer n the number 1 1™ + 12**! is
§ divisible by 133 (06 Marks)
g b. How many positive integers n can be formed from the digits 3,4, 4,5, 5, 6, 7 if we want n to
B 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

inC. 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 of2
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Module-3
5 a lLetA={1,2,3,456},B=16,78, 9, 10} and fbe a function from A to B defined by
F={(1, D @2, 7), 3, 8 @4, 6) (5 9 (6, 9)}. Then find £'(6), £7(9). If B, = {7, 8},

B, = {8, 9, 10) find f'(B)), ' (B2). (06 Marks)

b. Let A= {1,2,3, 4} and R be a relation on A defined by xRy if and only if x divides y. Then

1) Write R as ordered pairs i) Draw diagram  iii) Write matrix of R. (07 Marks)

€. If f, g, h are functions from R to R defined by f{x) = X2, gx) = x + 5, h(x) =4x*+2.
Then verify that f o{goh) = (fog) oh (07 Marks)

OR

6 a. If 30 dictionaries in a library contain total 61,327 pages then prove that at least one of the
dictionaries must have at least 2045 pages. {06 Marks)

b. For any three nonempty sets A, B, C prove that
D (AuB)xC=AxC)uBx()

i) AXBNCO=AxBIn(Ax(C) (07 Marks)

C. LetA=1{1,2,3,4,6,8, 12} define a partial order R on A by xRy if and only if x divides y.
Draw Hasse diagram of R. (67 Marks)

Module-4

7 a. For the integers 1, 2, ...n, there are 11660 derangements where 1, 2, 3, 4, 5 appear in first
five positions then find value of n. (06 Marks)

b. Determine number of integers between 1 and 300 which are 1) divisible by exactly two of
5,6, 8 ii)at least two of 5, 6, 8. (07 Marks)

C. Solveay=2(an —an2) fornz=2 givenag=1,a, =2 (07 Marks)

OR

8 a. Outof 30 students of a hostel 15 study history, 8 study economics, 6 study geography and 3
study all the three subjects. Show that 7 or more study none of the subjects. (06 Marks)

b. An apple, a banana, 2 mango, and an orange to be distributed to 4 boys By, By, B; and By.
The boys B, and Ba do not wish apple, Bs does not want banana or mango B refuses orange.

In how many ways distribution can be made so that all of them are happy. (07 Marks)
c. Solvea,—3a,=5x3"forn>1 givenay= 2. (07 Marks)
Module-5

9 a. Show that following graphs in the Fig.Q.9(a)(i) and Fig.Q.9(a)(i1) are isomorphic

Fig.Q.9(a)(1) Fig.Q.9(a)(i1)
(06 Marks)
b. Define with an example to each i) Complement of a graph i) Vertex degree
iil) Rooted tree  iv) Prefix code (07 Marks)
¢.  Apply merge sort to the list
-1,7,4,11,5,-8,15,-3,-2, 6, 10,3 (07 Marks)
OR
10 a. Prove that a tree with n vertices has (n — 1) edges. {06 Marks)
b. Determine number of vertices in following graph G:
i) G has 9 edges and all vertices have degree 3
i) G has 10 edges with 2 vertices of degree 4 and all other have degree 3 (07 Marks)
¢. Obtain optimal prefix code for the message ROAD IS GOOD. (07 Marks)
% % % 3 ok
20f2
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< SO[u.h'OﬂS/ Answers
Module - 1.
1
Y [P =7 Cqﬁ"’f} -3 [_Cp“? q) ->(P->T')j A4 ‘+O_U3'Olnjy_
: Y )"{P“'ﬂr A
P 9 psq qor P P-s(3-7) CP%‘L
0 o u 1 i ; A
O O 1 l | [ | 1
O | 0 ‘ o ! : * | |
0\ | | | “ | | ||
f 0 0O O | o ' I ||
| : |
| O | ¢ [ [ [ |
s | o 0 - = iil
. I

]

pwpositon 1 alwo i 6;5; fhet Fo  given
Valueg. & Td o 0\033' v all poesible

e dek Pt Raw po out oehh drends
@ . Ravi ol gmi%,
v . Roui’s Jadher becomes angrd,

_.,c._.l#

r\Jq, = :%> P":?'Y oot Quleo
_— s Cyllogcem
ov — P «* ™ oduny Tollen
e Rule.

S Tha W a VO.MA OA%uIT)m%



10  Giwven p gtatemont L

T T4 odd and ¢ - - s
det P xus 0dd Sl -Hfmm‘XHuOcH
iy odd
T . ooy o4 odd.
Given glatument n Symbolic form ¢ (PNG)>7
Divect Proof : Lot PAg. bedfrue.
= pa dvue amd G b Fvue
= 24 odd ¢ %QO&O’!‘
= A= Qurl & Y-Qk+] kL, LeéX.
D = Qi) (adn)
Likd + ake+ 8J +1
9 (ard+ksd)+i
= 8 M +{ (ohwme ™M= qrl+ltd ETR

.3 %z 41 odd.
TIndiveet Proof :

we kenow Apat
(pna)>1 €& =% = ~(Pna)

Aot 1Y be Arue = ot odd.

{1

\1

=) Xy Ay enen.
: orT

= :ug en awnd Y odd ML oodd &Y Leaen  Br % Semeny
(8 -T‘rruua amnd. ‘ P tdue G edmu Y it aren

S —P s drue g G L rue =2 p ( P i1 true

== V ( y

o CP!\Q,) ot ~ q (s | ~q &

e

S o~ (PAY) b dyue.
~ 3 (PG e,

so & (pPpaV=>r b drue.



A% (o nsider,

s = [=PALsa D) Jw Teanm vepin]

Tivgd Considen .

& —PA(CgNr)e (—Pa-d)Ar) #A880ciative lacs
<> ECPWJ] Ny << Iy n [.—,_vaquj.‘ Demorgan’g
| L e &
ond . Cormmutadive lae
Canav)vieny) & (vnag) v (v APp)
commutative la
w2 Ry e Disdv bedive laro
_ = Y A (,ELVOHJ Lommutative lag
N (L [HCP v@)j v (Jva(:):l] Digdrnbakive law.
&) = A s Trvese (aro.
= ¥ I

2b.

x . (808celes

Glx) 3

dek PCz) e o has two eqwj Sideg

T(x) : ¢ hos 4oo equal aungles

a 4rn°am8ﬁe ABC, UDWMQJ QPM%%Oﬂ
Given  ¥x ., P X)) G (%) Dla) 5 G(a)
Yo, g0)— gipeLd, G (a) = ()
o .’?r(fl) = VY (@)
F__"E") P (a) "~ P(a)
P(a) — g (a)
G (a) > v(a)
L P @) = rea) °¢ lowo e’h Syllogigm.
~ v (a)
= This U valid Wrnent . 1 Vi<W
o ~ P )

o4 Modus Tolleng



A ;
’ ) o ,pPCx) A G ().
e lcnon"PhC&) Fere &iSt8 a seal oy -y ,
Lov  wshich botn P ond QL) one dvue,
o P NGO s a dvue Statement

T4 & dyudh value O 4
D Y, PU) — at0).

,fetf cwnmé Neal pTc_J ", q.[_%)i:b’{mﬂ.
LN Po) = ) W Ay
S T8 Ayudb value s 1

f) v, aly) > 8 (%)
WKT ,  80x) i dadse amd
d () i Avee fov =)
Thos  yx, QOO = 80x) w felse
. gXs  toudh vodwe U O
W) oy pe S
VT)(LL';D r):if rzw\-}e 0\ lon L= hg %=l
y() emad S(L) one 4dadae for Az
Thus o (0 VSIX) L nok cﬁwaﬁfs 4vrue |
: )'V’K . 0o vV S() o dolse,

o %

~’g Avudh value i @)

30y  Jok &(n):= \9'+ 3Q+ R Cgmq—lﬁ)od: _'?’ nC&JOFOC&n-HJ
Basis gtep : we know ~had
Stir)‘l lQ':_Lml')Ca,
>

{ = 4 (‘_,x%tChu‘U'{"m

Tnduckive S‘efi we a’8ume thot SM) b Anre qﬂov
N=Y¥, cohere >

_ 2 8 Q
A, ES At L e B L (aea) (e
Addng Q) * 09 bots ¢le
4



2 o 9
Ly &8 & wew o, £80-10%0 drpen™ L ke (axs) (2.

= _}5) @er) [,K{am—n) ¥ 3(&k,+0j
= by (ax)) L&KQ-—L’\ + 6 48]
= 5 (ax) ( &+ sk +2)

| = ((act) ( ) @t3)

—

—hig edmt 4 Arue for 8 (ht1).
Ay ol Db o dve for wohenevar 80 B A
wohave K21\ Hen ce By M athermatiCal Iﬂdu_dx@n)

Qln) o Avue dov N nzZL

?)b> i) 7(,0 .Jjnehf)@ Bk

|15
- o i
it H‘* ey e Ei’:)
23 - oy x )é
i> CS(ZQF_ Q ’ IS- (s -
3. =z ?:_O (_ [75) (5%137\' C_%_E] ls-v

pansion of CB'LQ

@‘P@K)S‘iaﬂ @é (9

! IS (s 4 IS~ oy
= E_O C T) 8_ ('_f)_) Lo -l

s = CIS ) 37 C_Q)'S'“’ 03T
=0 ‘

IS = v
=2 LU e oy g
5

Talking g_.5 in-ne Gbove expansion, —he CO”&%’@“+C’§

X i 2 (15) g5 (a0

= t8Cs . 8% (2)"

= T lea 43, 50 g

D The geneal tam 1y 4 ex pamaton 0
( gu>- 8%13’Q~f7\ L e

(s
= 6 " o i a1 s
N Ny Ny ) Cax?) ("ij) (=)
2 A

8 N2 3N,
Ny Na o ) 2 C"S.:) . 0 fxﬁq.' L{‘ln')‘ 791’)3



‘:FOT ﬂ5:0) m'l‘:Q—) ’01:3 toe hQVe

b 3 B4
B,Q;«O) 2 . C"3:) s 2 H
Hak ¢ @B 2. 6
Co- eff eL Yt o Q 8) 3}1’0)
= 829 x 6!
31.2) 0l
- 4 320
/l

3¢y Thee ane |5 pheds. (15 hundred Rs notes), do be
Aestri buded amond a gluden®® A,B.C

iy Evené 8ludent %9,’:8 atlenst Re. 300,
Dighibude Re. 30p o every tudent. (300x3)= Qoo

Eﬂﬂﬂiﬂwﬂ ¢ noley  ghould be Ausdm buded oD ong

> studants.
Yz (O, Nz 3.
Thie conbe done (. NAY O waﬂ-&]s_
= 805 wo.as,
o A
61. (26))
. &kx el
é/ff&!}
- |
2 S
H? A B C
a) G5op 400  ©OD
1Y Goe SO0 SO0
c) SO0 600 400
d> 606 400 SOD 0 ’wgﬂgv
600 00 400
i " @)‘6 Pivek m@:ﬁ‘h@cl..

§) Jpe EB0o 400



Bld Uéma (ombinat: on (o R@F["-H-H'Dﬂ)

Distvibute R¢ S00kA,RA400V0 B | C eauh.
Remarning 2 Not4y OE 100 should be dssty buted
amon g 3.8tudents A, B,C.

Ted, TMed.

No o} ooy 0‘5 dﬁslﬁbu&mj so
e -l (. = 4 Co

NnN+2 20+ |
+ 12

4905 196 knoed +hdd, |

1y

(331 + \T28 = 3059
Thos . Ay s dovietde by 189 dor 0

Tndwekion &tep
Aggume Aod Ao Jivigible by 133 fov Nzlz|

'P‘K‘\'l = | % \ 2 o+ | o
_ ey« Q1o s 19

» C“umﬂ n) x C\‘ill+lx \iplt)
— Cllkﬂx u ) r f Iiikﬂ £ CH+\33)3
c o+ 12 e o+ C12™ eise)
= (Rx an} +Ciz 2 x133)
“Thig mfmg@n&amon Qhoeds that Ay u Gh‘m‘g,‘blfh_n}
123, cohen Ar 4 diviside oy 133

S By induetion, dhe given muult & fame

\s



4oy
H@Le "’ mMust be G{L-l-he ’:FO’!"Yn, LoV j*d&%""ﬁ

'%D»rmdhﬂ, O g b lE , &, 8 87T
Nz L%y X3 Ay As Ag Ay
1y ' wants do exteed 5,000,000

_——

then Xi1=8S, 6orl,

Suppose A=5, Then g Ofu_gfuﬁim @JO éwoh’aé"r;g

cohickh Contauimg dego 48 ama One Coeh 0‘5 a. e 6,7

< The no Quon oMargernentd = 6|
2 9{‘3 rﬁ 2 x 1t tyel |
6 Ex4x3x2)Y
= oF
NeAd guppose ¥, - 4 - 3¢h

Hen 48 Wﬁm@@n‘" o/E 6—-&56.%5, cohith Contain
00 47¢ £ TS &7 eashof 3,.%7]

."~/ﬂ""’- QO BE (4% p! G“G’”%WH 5 A !
062}&’\|1‘;¢]|
- x5 214?)?3)??7!"
Next 8&{3?038 X277 9 = 4R Sl
‘. 4h ey NO fﬁ% Cljicam@amm‘@‘ ) €_r=
1. 81 181} 11

= léO
’P\C—C@T&X@ Bg%e Surn gade

2 7Tre. N0 ah OJMN\%em«m}—g @JD cofhien n - exceed.g
6,000,000 - “ogp+ 1RO 418D
120 wma,g

\




4 Quaskion pape has 3-parts. A, B, C
with 4o Quudons — N Paut A
- Quutong - In fad B
6- Quaations - in st C
T| W vequived 4o answe - T- ®Quashons )@3
gelerting  adleast € oo Quustions (?mmeaﬁh?aﬁ;_
% Different poseible Coase which a gtudumnt Cam
make a QeleddioN 0One
1y 9 quubons {rom pad A, 2 2yom B, 3 {vom ¢
Y Xon from A Ffvom B, 24om C

“i\’) B, S fromd A, Q_r?’rom B, 2 ffro'm C
= \9—@0 weﬁg
) o ¢ Selukion - H4Cy > SCqy ¥ 6lo
2 400 wo'vad
1) No of Sdekion = 20y 5¢, % 6Cs
~ 600 w%

- The todad 1O % pogeible Selakiong
= 1200 + qp0+ 600 = 700 coods

Mo DULE, -3

—

5a’
A= §1012,3,4.548% , B= 167,84 ,10}

{é’ A—>B ) OLL{T"'}QI?! b’ﬁ 'JP:%C‘)T) CQ;FOCBME?,) CL(;é_)j
(s:49) (6,903

£71(6) = § nép [F0=6 3- (4%
$7ea) = {xen 1f00- 1Y=1567



J:OY 813 “{7123)

O ER,  eoten 100)e 1 , and f(x)- g
Here ,-f(yjﬁ_7 oben o=, Y= 2
C_F(’X): 8 UTF'LUO Az %

47(8,] = 412,33
\’H—a] B&Z { Q,C{,Iog.

’FC»’U = ¥ whan x=173
']E(JL):. q CAB’LLQJQ AX=S, 6
£0x) = (0 Jov N0 valuss a{) 1548

g (By) . ] XEM (.,t’(x)égzj - 53,5,6]
5b) 1.t 2 000 cnd B be o elation on f
defined by « Ry , ok x dlinde !

Raf Wy Yo, Mo, Yy, Ua 2, 33, Ufy )
1y R =50 Ch2) 0.) Che) (2,27 [2u) CB,BJCL“LOJ




ES

Plo): o Q)= Ars , h(x) = q3,
iy fo0(gh)
qoh - I = 9(JocBa) = JzFa +5
fo(qob) (x) = 4 ((Foh)(x
= 4 (V%2 +5‘)
(Jotin+s)®

- 2, —
= (x42)+25 3 1ofaZn
— - &7-+IO\/%Q;LQ//

\

i’) %o C#D h)

($o8) ()= £(302)
= & (xis)
= (Ri8) . A o2Es 0%
6603)0’3 0 = 6%5) h(x)
= [ 4 as + 100h00)
= () + a5+ 10 B2
AR2s + OB

2+ 27 +10%2 7
L Aﬁo (_%0“)) C?’L:) - Cr}ggg)eh C’X—F)

i FR



6a) ,
30 - dickonasieg Totad No -

%W@G:er,%%

Tyeading e Pages ab iawﬂs ond Aduch'onanies s
Peawnhofes, coe fend wing the  deneali zed
P,‘%Qﬂn hole ’[mm,tP[&, Fhad  atleasl One e,
duckiononies ,must  contedn Pl 07 more “pages,

Cohene p- Lﬂl%é‘i@—l\J } E{?““EJ NN

Y (AUBR) x¢ - (Axc)uchcj

dd  LHS  pUBR) xC
ok (0Y) € (ALB)XC

d yecC
s gch oy X €B ond YEC

2 {(xen) ond (vec)'} or (0B ) andlvec)
= (1Y) €A% or (Wy)e (Bxe)
A (y) € (AXQUIBXY)  RHS

s (AvB) xc =(AxC) LBXC),

66y

WA x(Bac) = (AYE) N(ARC)
St L-HKU?)OC]]
2 LB el ﬁdéCBﬂCj
=l el (yen) or(yec)
:>i@eﬂ)@mo\ CY& Q)j oY fze& and y e 9
A A0 e (axp) Jov §xy, Caxe))
=) ) i € (AxD) N (A
=) (AXB) N (Ax) R.ug
- AX(BAC) = (AXBY ) Axe



6(
) Azﬁlla’g’lﬁjé,glll‘?} Da b
© Dafre padial o ¢
. {xR% ?% X divides ”-3 ?j
Rz CL0) (0203 (LY,(8) (1,89 (140) ,(22)
C2,4) (26) (2,8) (2,120 (3,4) (3,12), (4-2)

Ly, 19’) ¢ 6, I’J—)CIQ_,I)(% 2) (L) bl €6:6) (8 8’)3

‘Q 4 Padial - OTduC)O 8ot A .
E f? A mﬁ«ax.\)e &dmmdmc omol *fvtmg’lwe

13 Reflexive Vatn(a,a) ¢ R
CLit) €2,2) (3.3) (L&) (G:6) (2,8) (12,12) £R
Hence R ) Reflexive.
i) ﬁ*’&ﬁmme:bfic 2
i{: (ab) €R and QED ., dhen e Ge dhat
(b,2) ER , W oa.ben,
R 4 @ﬁ-ﬁ&atmmdﬂt,
i) Torangidive
(h (ab) £R amd (b,0) €R +hen coe +hatlader
o R O Avangitiwve.

Thas  'p" us padiad ovde on A e (AR poset

3 V2

l
Hasse ('Df’a*ﬂrmm,



Tae For T“*&a‘ng 3. ..

e a8 0, 5,
The fn-*eﬂmg 1, 2,3,4,S  (an be d@x@mkﬂeﬂ cn e
/@WS% ,{lrw, P\(lce% €] dg Cﬁaﬁs;
The lagt 5 frﬂegwg ‘v dn-g CD@uég‘
Hence |, dne no el du@n(cjflmmtg
dr) =% dg A dnaS.

"ﬂ) O\ﬂ:H,GGO_

1660 = dsxdn.-s_) Qo +hat
dn.s - N660 _ or5
ds

. 1660 _ggc
s
Bud g5 _dg Thwn n-5=4, Sothat N = 11

ﬂ:id//*
S SLi,Q. - 3@3_
@ B, A Ay be CQubekt ¥ ¥ cshose elomeyil
one divibgible &bd 5,6,8 MPLL&
8,-18]=2300

[ A1l =390 | = 8o, [Pl = | 282 |- 50 RS

by

P 0m| = | 3% J=10  [Ainng| = (390 )T

1Ay O1fa - ]«‘@%J 50 gy =lpp Bl

1Ay ORe N A3 | = LgOGIIlOJ - 2. = g7

o &2 = \AOB\HBndHMc)
l> Eg < S-’)_ - BC' 83 Z - 2q

_ 1a0pnd =2
= 29 -3Gx2 = Q3 &3 = 1

) gy - S -2, 83
= Qq "'C&?“l] - A5



.tFC) Solv |
¢ @n= g(an-, “An2 ) for Ny,
%{Vuﬂ Ao - | ; Q22 d

Chanmip_mﬁc eqfn i} > Al +2 =0
K= |4y

o« The geneial Soludion u ¢
An = 1" [ A Cos ne*Bg‘””Eﬂ

thae Y= 151

8 - +cm 1 sz

%:C\B)mtﬂ Cm% ;B&m%ﬁ]
613Vm Ao =\ @Q\'Zi__
=S l=A, 9. (]3 T L pen & |=AHB
Lﬂ.)[p,co&,j -I-B&ﬂq';(

=) < T UG O+ 1)

@ﬂs &O\Q Y 5 |
C\ﬁ) [C@s"@% +£m%EJ %«a wm@
Qa)
fed '8 dentle dne Sod § all Sludenke 0 a hostel
A, *ﬁ‘lfﬁ’b , LOho 84%%3 fo‘S'FO“d, Exonomi (S, é’”ﬁf"f)h‘a
&e&red;.wl«a_ \81:-30 lﬂl\:lg C1A9|=Q | d3]=4
0. == MY = AL rho+R2
= 1§+ 8+6 = 29
Sg—: (lq\nﬁ‘)ﬂ'ﬂ&] = 3
A Nd V=18l == 81+ = [Aioa) -
Z A nALNAS)
= l&l "‘Q[ ‘TSQ_'—S)&)

= 30 - 29 ¥ -8 3
= So -9



AR e i :
| A O/ 083) € (Aing ) for ) =053,
So = Z [MORIZ 314, 08,005 -9

[E\ ﬂﬁmﬂﬁgl Z §4-9 2 7.

#Ov T O €. gw nonNe @1}%6 Suﬁ'edg'

L B, > Bz By
= \

o

Y=

-

\

)

l

TS
5, \\\

NN

AR

A
B
M
0

e

Lt By, Be, ’33 ) BL, un,e,meJr Ay - boég.
Jl«{)m,?d' rﬂpple, (3 anena ¢ MO"'\@O

2%% EZ%

Co
F(C, )= ¥(CQ x) oy (2. % ) x'VCC?),"C)
= (2] » (1422) 2 (1+2)
3
F 5ot 8oy b

HQ/U?: Ty = 5") Ve %J qulf.

80 =01 2 4! = 24, S\L':C_ﬂ'"kr)-h!‘
S = CLI-—‘)',ﬂ’Tl = 30

o = (49! x¥q =16

o = (h3))xTy= h,

PN =80 - 8 +8 -33

., =q&,-30+l6-4 =§
I A @{, desdm buk' 07, Com be m&iﬁﬁ&%d‘@,ﬁl%q‘m‘{ow



| ?C> Qﬂ - 3Qin_|

B

~ Y)
SY 3 fov NE %"VQDQO:Q_

Given: A = gap.y + (523") —
i @ non- homogenegu$ _nelakion coith € =3
£n) - 5 na"
Grnewal Loludion grven kua?
an= 3 Qo —r%ﬂ R 13%)

0 3 2
An = 3 %.} Bn (f(‘-\’) *.gn CL,‘S’(‘_Q_,)_\. e BO‘FCY]')
N o 1 -
W B s s g™ feyat la gt (ox3”) 4
+ 3% (5 % 3")
SR LT Eg'”srg““»r et +3”] oMY

= 943" cynagl”
2 Qn - Bﬂ(Q—rSn) 4y the sz[wﬂﬂ Solm

dot L8 Congidu Hhe One-—do.gne (orres Poﬂdﬂ)fﬂ becpees
Ane vadi Ceg @t-%ha 400 gr ophs unden  wshich +he vedicey
AJB;C;D ) P, @,Q;g 6’}) He "1'1?”"3‘{‘ Sﬁra_{)h C,DT’T‘QEPOYH*O

ne '\JQA’“}Q A‘il?)qﬁ C‘,D’ | paF@I : p\hgi A@-&MM&&
edDJrhe Second %mph» and Vice -varsqg

pes p Beat
D>

ce;B’

CB- ¢! § <=4

L'.—‘) R[{_Bpfl

D & D‘ S < ¢!



“The QdS@ ddamined bﬂ (O wvrey Poncﬂjng VQK_’HCle

ABe> A'B Q< gq
AP« A Pll BC 458 7
\

Ap <« AV CDodD . _. . . and3oon
pdges dedermined by (ovvesponding  vedices Correspond
o knak the odjal o vedices 4y vedatned.

Both gaphe bave @g-vedicy § 12 -edges and one
CJ_,Ube STQ-PY)S
o The oo ﬁfmufohg ne ,Lgommphfc.
4k b C@mp\gmm‘r e—:«}) Q Quaph

IJD ‘6,’" i3 Q‘ gmele STOR_Ph ﬁi) @'ng_hﬂnﬂ‘%en%e

Complement 6} Gy tn kn «3 Called dne Complement

of, 6. T4 denoted oy G

i T

6 G,
() Vedex degree ¢ ‘
daok (j::._C_V.E) be a Sw{”ﬂ end ‘v’ be avadex
&, 4en dhe No o) edges o\ ‘6 Ahat ane Mudent
on NV ot 100ps  Counted feorce y Called Vedex
daam. .
ex . | 7% deg (vi)= 2
C'\’Q_') = 9.
2
; ; CV?,) z B
W) Rouded ree:

A diredked e T 4 called a poted dree Pt
(1) T Containg a unique Yedex cgiled the oot
whoge f@dﬂﬁﬂq ¢Q eqju;aj 4o 0 |

& 2“1&;{’“& I e Y



v id€o)
€x-

- 0

1) prefox code

det P! be a  got of binom| ged 91) ben Sequantas
Ahat wapresent o get o &ambo:? “Then " p’ :ﬁued

a prafix code, Tl 00 Ceqiimnce 0P e prefro
ME am% 0+hu EQuunce P

e P 10, 0,010, Uy, 100 & a prefzcode.

A\ :%01’0}.\.9[)\_9)1?1. L;_;no'qu:])ﬁ%‘rcod{
o7 1o 4 Requimee @") O4ha Seguumee.,

L APPYY  mege Qort.
._.'\) *—“ LP T __

Sl Tk 4 0E 58 93 16,-%, -2, 6,10,3 %

i VAN

-1, T,y g - R {6,10,3%

FAVE TR AT

oy sy DSy il isesd 93 fhi0h A8

g =By, £ 109

R VAT
@3 iy Y 1-8Y $ub gl oy T 12D
o

h—’\) N LI 1 6”9‘5_ -3._26-‘0\3



=} Ly [ 5 -8 1§ -3 -2 6lo

RN sl ST L o SRE ¥
S 1,7 4 fo,ny g §r35Y 1) {60}

e 7 \/ N \/

%”,;4;73; i"@:&&"} ‘E*B;"Q;lsj %3;6
{ -l 4,8, 7,117 %*3,%3,1@.;@,'{;

%@—3—2—13145 IOHIJ
This 8 b Sosded Vog'on G%f—}w %m Ler

10a) Pyove 4hat @& dree oith (o’ Vedice hag ﬂ—\edgei.,

P%%’* N = . (-meetb M T
N=2 . = L

P

Regud b Arus Loy mn=1,2,3,
C@ngdu q dree oyth kxl veh' 8 . Remove an @L%]t
e from Aree. Now Anhume are OO mm?@neng
bO'H) @{)whxch oo Arece Ty & T,
MMHO%Q&%Q ¥ Ty g T bt k]@kﬂa&a?hjf
Ky, ko 4y

‘M@o&&dﬂ@ vy Tz by sl

To. 2 g9 =]
Todad no
- %u}gﬂg N Ty 479 - l(.:FHCQ'*Q



K1 %ks -9
= (k-2
= (%-1),
Keeping Ahe edge e | baek tn ik & plae
’NOB{QQ%QS in 17 o (k-1)+l =t
So de Aesull W Ay, Sos k) also.
Hen ce b{j Madermatica)l Tndudion e deswld
B WWle Joy g ave 0 N
10b)  Datamine 4he no of vadices in 4

iy & hog q edgey ¢ all vadice hmat@a‘mﬂg
bed 00 o vedices be 'y |

Lotrn o degress & all vedicy - 3n
Ste, & mag q edgy, enhove gn = OxtE

Sﬂz &ch
D= 6.
" order 0{)67-:6,

2
1) 6 bas toedger, woith vedice @Ed&éjw% ana ay
othea have o\e{:jfme 3

e «‘H'\'e Sum !ﬁi} dﬂﬂ SE@JJ \)Mw o C&XLI-)"’}'(_T)-Q')?L? .
= Qaxb 4 (m-90x38 - AXID
(0-2) = 12, 4
3
= £

—_—

Ovdo erE G -6



10¢)  poAD T8 &00D. _
o,A,D
TM,@WQWW%%ﬁCQMS%f% fne Jotlers R,

- Awf%.
i P L,eg lj (z)i \ JQ) ll ) .
T er&quﬁnu d i
1;}\&‘ G)Aaowa s, 2 DAL gpacn (=" et e
80 en

e DoN-d2oaasing avda .
-ﬁ“f’f@m%“t’\(\fj al) Abe 0

e - ° o

Ry g ity o e T
9] (V) CAJ V) (29 120 9.
v 0 & ® ® \chq'r)
L 5 6 D - ?)
A T T o TR A &/\A ()
i . 2 \;‘[“:l') Q\IIQL?') .
& D = /A\ 0
Y ) (2" ﬁ(\g . s c3)
N, L"’r) \ Q,L"ﬁ N2, [,?3)
_i /\\ b /\
) f o (0 &P
e V4 ()
LO:) \,3['5)
i - = \hC‘l)
: e
A8 2 C'b\ G ) o p
ﬂ/%f‘(q') .
& D
- R A T 8
Ng (1)

s oA ds optmal dree

o Tl R4 1t o: 0| A: LI D« |0l
6‘30*8%'% — & 1419 13000 c+ ool G100
v Code: (11101 111 0] 110 00000|110 1000101 (O]




Save trees use e-Question Paper Go green
DOWNLOAD THIS FREE AT www.vturesource.com

GBS CHENE
il

USN | ‘ 1 18CS36
| !
Third Semester B.E. Degree Examination, Dec.2019/Jan.2020
Discrete Mathematical Structures
Time: 3 hrs. Max. Marks: 1

Note: Answer FIVE full questions, choosing ONE full question from eac

4

Module-1
1 a. Prove that, for any propositions p. g, r the compound proposition
[(p - q)alq —=r)—(p—>r)] is a tautology.
b. Test the validity of the following argument.
If I study, 1 will not fail in the examination.
If | do not watch TV in the evenings. | will study.

Marks)

¥
E
£
E
-\';'i
E
=
5 St S
52 | failed in the examination,
=
E : . I must have watched TV in the evenings {07 Marks)
".f'u? ¢ Letp(x): x"=7x+10=0, g(x) : x" -2x+3=0Q Find the truth or falsity of
o
25 the following statements. when the universe U con tegers 2 and 5,
2 s o
g & (i)  Ox.p(x)—=>~r(x) (i) ¥x,
£ E (1) 3x, q(x)—r(x) (iv) 3x (07 Marks)
€
iz O
= E 7
Té = 2 a. Prove that, for any three propositio
58 (pva)=r]eip>r)ala—r1) {06 Marks)
%.‘; b. Prove that, the following are valic
3 g () polg-or) Gi)
B3 ~q =~ p
bt
A T
E g i
= 'i (07 Marks)
35 ¢ Give:
()
23 (i1)
g2 iction for the following statement.
§ ,-. en n+9 is an cven integer”, (17 Marks)
o e
s Module-2
E"E 3 a P+ 3 ¥4 40" ={ln(n+l‘|{2n +1). (06 Marks)
g i i
E5 the cocfficient of,
-l vz~ in the expansion of (2x—y—27)".
;E (i) x’y'z inthe expansion of (3x -2y -4z) . (07 Marks)
g man has 11 close relatives and she wishes to invite 5 of them to dinner. In how many
5 ways can she invite them in the following situations:
£ (1) There is no restriction on the choice.

(i)  Two particular persons will not attend separately.
(iii)  Two particular persons will not attend together. {07 Marks)

l of 3
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18CS36
OR
4 a. Prove that every posilive integer n = 24 can be written as a sum of 5’s and / or 7's.
(06 Marks
b, Find the number of permutations of the letters of the word MASSASAUGA. In how man
of these all four A’s are together? How many of them begin with 87 (07

€. In how many ways can one distribute eight dentical balls into four distinet conta
that, (1) No containers s left empty.
{ii) The fourth container gets an oddanumber of balls.
Module-3
5 a. For any non empty sets A, B, C prove that,
(i) Ax(BuC)=(AxB)ulAxC)
i) (Ax(B=C))=(AxB)-(AxC)

Ix—=5 for x>0
b. Let F:R =R bedefined by rm}=lI ’

Marks)

—3x+1 forx<0’

(i) Determine f{0), t‘l;] (i) Find £ '([-5.3]). (07 Marks)

¢. Let £, g h be functions form 2z to z define fixy=x-1, gx)=3x,

- Verity that (feg)eh(x)=rfa(g= (07 Marks)

0 il x is even
hix)= ="
| af xis odd

OR
6 o Let A=11,2.3.4.6! and R be a relation on
b”. Represent the relation R as a matrix a
b.  Draw the Hasse diagram representimg the
Let A=11,234.5], define a relay
Rty =%y ks
i Verify that R 1s an eq

f and only 1f “a is a multiple of

(0 Marks)
{07 Marks)

(x%,.y, R(x,.y,) if and only if

(n)  Find the partitio (07 Marks)
7 a. There are eight letters t nt people to be placed in eight different addressed
envelopes. Find the . vy [ doing this so that at least one letter gets to the right
person. (06 Marks)
b. In how many ways ¢ o 26 letters of the English alphabet be permuted so that none of the
i BY TE occurs? (07 Marks)
c. , tla, obtain the rook polynonual for the board C. {07 Marks)

1

[2]3

4:5]6

7|8
OR

a banana. a mango and an orange are to be distributed to tour boys B, Bs, Bs, Ba.
i and B> do not wish to have apple. The boy B: does not want banana or mango,
and B T®uses orange. In how many ways the distribution can be made so that no boy is
displeased? (06 Marks)
Ifdl= 0. a, = 1, a> = 4 and a; = 37 satisfy the recurrence relation a,.; + bayy + ca, = 0, for
n =1 . lind the constants b and ¢, and solve the relation a,. (07 Marks)
Jow many integers between | and 300 (inclusive) are,

i1) Divisible by at least one of 5, 6, 87

(i) Divisible by none of 5, 6, 87 (07 Marks)
2o0f3
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Maodule-5
9 Show that the following two graphs shown in Fig. QY (a) - (1) and Fig. Q9 (a) — (i) are
isomorphic, {06 Marks)
Ly e L 3 j%.jgf_
@ gf@ | 7 I; v
> 1.',5 -:._L‘:\ﬁu‘_’
“o  Ug U g
Fig. Q9 (a) - (i) Fig. Q9 (a) - (i)
Define the following with example of cach.
(1) Simple graph (1) Sub graph

10

(i) Compliment of a graph  (iv) Spanning sub graph
Construct an optimal profix code for the symbols a. 0. q. u. y, z tha
20, 28. 4, 17, 12, 7 respectively.

OR
Prove that two simple graphs Gy and Go are isomorphic ifs
isomorphic.
Let G = (V. E) be a simple graph of order [V|=n and §

mplements are
06 Marks)

i is a bipartite graph.

Prove that 4m <n*. (07 Marks)
Construct an optimal prefix code for the letters of EERING. Hence deduce
the code for this word. (07 Marks)
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SEHEME

USN
Third Semester B.E. Degree Examination, Feb./Mar. 202
Discrete Mathematical Structures
Time: 3 hrs. Max. Mark
5 Note: Answer any FIVE full questions, choosing ONE full question fr, mrm.
B
g Module-1
E 1 a. Prove that for any propositions p. ¢, r the compound propositio
4 [(p = @) A (q— r)] = (p — r)is a Tautology. (08 Marks)
g b. Prove the logical equivalence without using truth table:
= p—=g—o2=@{pPpaqQ—r (05 Marks)
E ¢. Find whether the following argument is valid. No en ing student of first or second
= semester studies logic.
=1

Anil is an Engineering student who studies logic

=5

2. Anil 1s not in second semester (07 Marks)

eg, 42+8

s ]
da

There are no restrictions,
E child gets atleast one pencil.

%

4

=5

=

‘s

o

=

o g OR

= E 2  a. Give a direct proof and an indirect proof en statement. “If *n” 18 an odd integer.
s g then n + 9 1s an even inleger’. (06 Marks)
8 & b. Prove the given logical equivalence proble s of logie,

z 8 P=PAl~gAalv-g) = (g (07 Marks)
B S ¢. Venfy the given argument 1s valid @ n

g 5

E 5 p—=q—r

EE pv o s

2.8

= E q

S & T=; (07 Marks)
=

.;-E E Module-2

E == 3 a. Prove that for each

5 & G SR AR Wn - 1)(2n+ 1) (07 Marks)
E‘E b. ation of the letter of the word *MASSASAUGA™. In how many
= ol there :ther? How many of them begin with “S$? (06 Marks)
= g ¢. Find ho y : r digit integers one can make from the digit 1. 3, 3.7. 7. 8.

i—-a (07 Marks)
= 2

8 5

EE . OR

5 g 4 a. co-cfficient of xyz~ in the expansion of (2x — v — z)". (06 Marks)
§5 b. vays can 10 identical pencils be distnbuted among 5 children in following
2

2"'

g

£

=,

E

The yvoungest child gets at least two pencils. (07 Marks)

1e number of arrangements of all the letters in “TALLAHASSEE”? How many of

¢se arrangement have no adjacent "A's? (07 Marks)
1 of2
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18CS36
Module-3
S a. Letf:R — R be defined by

£ 3x—-5 for x>0
X)=
-3x+1 for x<0

find £1(0). F'(1). £13). £1(:3). £1(-6). £([-5. 5]
b. On the set Z' a relation *R" is defined by aRb if and only if “a divides b (ex

that *R” is equivalence relation.
¢.  Draw the Hasse diagram representing the positive divisor of 36.

OR

6 a Let A= {1,2, 3,4, 5} define relation "R on AxA by (X,Y)) ik and only if
X1+Y =X24+Y>
1) Verify "R’ is a equivalence relation on AxA
i) Determine the partition of AxA induced by K. (07 Marks)
b. Let A= {I1,2, 3,4, 6} and "R" be a relation on ‘A" defind@ by aRBNf and only if “a is
multiple of b™ represent the relation ‘R” as a matrix. draw 8 di relation R.
(06 Marks)
¢. Let f. g, h be a function from R 1o R defined by f{ 2, g(x) = x — 2, h(x) = 3x for
¥ x € R find gof, fog. fof, gog, foh, fohog. (07 Marks)
Module-4
7 a. How many integers between | and 300 (inclusive
i) Divisible by atleast one of 5, 6, 8
i) Divisible by none of'5, 6, 8. (07 Marks)
b. Find the rook polynomial for the 3 x 3 bod the expansion formula. (07 Marks)
¢. Solve the recurrence relation
an—3a,; =5 x3"forn=1 given tl (06 Marks)

is 1000 (to start with) and this increases 250%
to determine the number of virus affected files in

8 a.  The number of virus affected
every two hours. Use a rect

the system alfter one day. (06 Marks)
b. Solve the recurrence rel

an= 2 (ap.| —an.2) for ap= 1 and a; = 2. (07 Marks)
¢. Compute derangemgnt (07 Marks)

Module-5

9 a the given two graphs are Isomorphic (Fig.Q.9(a)). (07 Marks)
4 {-Fé l\ “'T'*"-.:::.lr
Gy A | !
A LA s
Fig.().9(a)
b. <At " vertices has n — | edges™. Prove this. Define a tree. (06 Marks)
¢. _Construct an dptimal prefix code for the given set of frequencies, 20, 28.4, 17,12, 7.

(07 Marks)

’ OR

in complete graph, Bipartite graph. subgraph., regular graph, spanning subgraph,
ally connected graph. with example for each. (07 Marks)
ply merge sort to the given list -1.7.4,11,5,-8,15,-3,-2, 6, 10, 3. (06 Marks)
tain an optimal prefix code for the message “LETTER RECEIVED” indicate the code.

(07 Marks)

10

#oFoE kR

20of2
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USN | L 18C

Third Semester B.E. Degree Examination, Aug./Sept.2020
Discrete Mathematical Structures

Time: 3 hrs. M

Note: Answer any FIVE full questions, choosing ONE full question from e

Module-1
1 a Define proposition, tautology, contradiction. Determine whether tif§"To
statement 1s a tautology or not.

tlpvg)=r} e {-r>=(pva)
b. Using the laws of logic, show that
P=aalqalrv-q)]e—(qvp) K (07 Marks)
€. Establish the validity of the following argument :
vx, p(x) vgix)
va _IP{K._]
WX, —q(x) v r(x)
¥x. s(x) = —r(x)
ol E]x,l -5(x) (07 Marks)
2 a. Define Converse, Inverse and Cont 1t] 'a conditional. Find converse, inverse and
contrapositive of ¥Vx, (x> 3) > {xz (06 Marks)

b. Test the validity of the followin
(1)  Ifthere is a stoke by stu
not postponed

.. there was no s
() If Ram studies, t
he will study. Ram

DMS. If Ram doesn’t play cncket, then
d in DMS.

to evaluator and Jor cquations written eg, 42+8 = 50, will be treated as malpractice.

, compulsorily draw diagonal eross lines on the remaining blank pages.

.g - Ram P!&}' (06 Marks)
= c. Let p{x} x 20
o £ a(x) —3x—4 =10, then
g E for the u of all real numbers, find the truth value of
= % (1) Ix { (i1) ¥x {p(x) = q(x)} (1) Ix {d(x) A r(x)} (06 Marks)
g = d. Define tatement. Write the dual of the statement
- Py To) AW F)v(rasaT,) (02 Marks)
52
£ Module-2
é = Define well ordenng principle and prove the following by mathematical induction.
£,
N 520 on-1)= "':3“'1;(2“”}
E
2 3 + 294 +3%5+....... +n(n+2)= n{””)éz"”} (12 Marks)
-g ind lhf: cnefﬁcmms of
(1) X }r m the expansion of (2x - 3y}
(i) a’b’c’d” in the expansion of (a+2b—3c+2d+5)"° (08 Marks)
1of3
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18CS36
Module-5
9 a. Mergesortthelist—1,7,4,11,5,-8,15,-3,-2, 6, 10, 3. (06 Ma
b. Determine whether the following graphs are 1somorphic or not. [Refer Fig.Q9(b)]
é:' W g Y vy .
L~ v,
Vel ®- -8
Mg “ Uy, VL
Fig.Q9(b) 06 Marks)
¢. Define the following with an example to each :
(i) Simple graph (1) Complete graph (ii1) Tree (1 e graph
(v) Spanning subgraph (vi) Induced sub graph  (vii) Comp ipart1 h
(viil) Complement of graph. (08 Marks)

OR

10 a. LetG :(V, E) be a connected undirected graph, wh ossible value for [V] if

|E|=19 and deg(V) 2 4 forall v € V? (06 Marks)
b. Construct an optional prefix code for the letterg INEERING. Hence deduce
the code for this word. (08 Marks)

¢c. T:(V,E)isacomplete m-ary tree with | V |
prove the following results:
(1) n=mi+1
(i) £ =(m-1)n+1
(iii) i e O o)
m—1 m

¢
§>

L 4

f leaves and i internal vertices,

(06 Marks)

3of3
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GCEM CSE DMS (18CS36) Semester: 3
Important Questions for VTU Examination (Dec.-2019)
MODULE-1

() DEFINITIONS with example for each:

Proposition, Tautology, Contradiction, Open sentence, Disjunction (OR),
Conjunction (AND), Negation, Quantifier, compound statement, Converse, Inverse, and Contra
Positive. etc.,

(11 Problems on TAUTOLOGY, CONTRADICTION, CONTINGENCY::

Examples:
(1) Prove that, for any propositions p, g, r , the compound propositions, are tautologies.

N{p—=r@—=7r)}—={p—->7)}i){p—>(@—->1}->{p—-q9 - @P—-r)}

(2) Determine whether the following statement is tautology or not.
(p— (qVv 1) o (pPAq)—T)

(111 Problems on LOGICALLY EQUIVALENT STATEMENTS: (using truth tables)
Examples:
(1) By constructing the truth table, show that the compound propositions p A (=g V 1)
and p v ( A —-r) are not logically equivalent.
(2) Use truth tables to verify,
Dp=>@rAne@-A—1 (iDlpVve -1l 2lp =1 AQGon)]
(i) [(p = @) A (g NA(r < p)]l = [e— @.A(g — 1) A (r— D)]

(IV) Problems on LOGICALLY EQUIVALENT STATEMENT USING Laws of Logic:

Examples:
(1) Define logical equivalence of two propositions. Prove the following logical

equivalences without using the truth tables (using laws of logic):
DpvipApvgl =p i [(cpV-q)—=@AgAT) = Ag
(i) (p = @) A (=q A (r vV ~q)) & =[q Vv p]
(2) Show that [(p V @) A =(=p A (=q V =7))] V (=p A =q) V (=p A =) is tautology using
laws of logic.

(V) Problems on TRUTH TABLES AND INDEPENDENTS OF ITS COMPONENTS:
Examples:

(1)_Find the possible truth values of p, gand rif (i) p — (q v r) iISFALSE
(i) pA(q—r)is TRUE
(2) Show that (p A (p — q)) — q is independent of its components.

(3) Let p, g be primitive statements for which the implication p — q is false. Determine

the truth values for each of the following: (i) p A (ii)) . p V q (ii)g —>p
(4) Letp, q, r be propositions having truth values 0, 0 and 1 respectively. Find the truth
values of the following compound propositions: i) (p A q) —> r iN)p—(q A7)

ii)pA(r—q) iv) —(q— ).
(5) Show that the truth values of the following statements are independent of their
components: i) [p A(p — q)] — qii)(p —q) < [pVq]
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(V1) Problems on DUAL AND PRINCIPLE OF DUALITY:
Examples:
(1) Verify the principle of duality for the logical equivalence:
~pAq) >~pV(pPVg)=-pVa.
(2) Define dual of logical statement. Write the dual of the following logical statements:

)(VT)A(gvr)Vv(rAsATo) (ii)pAg)VTo (i) [+(p v q) A{p v ~(q A-s)}]

(VI Problems on DIRECT PROOF, PROOF BY CONTRADICTION, INDIRECT PROOF:

Examples:

(1) Give : (i) A direct proof (ii) An indirect proof and (iii) Proof by contradiction, for the
following statement: “If n is an even integer, then (n + 7) is an even integer”.

(2) Give a direct proof for each of the following. (i) For all integers k and [, if k, [ are both even,
then k + Liseven. (i) For all integers k and [, if k, L are even, then k. [ is even.

(3) Prove that for every integer n, n? is even if and only if n is even.

(4) Give a direct proof of the statement “the square of an odd integer is an odd integer”.
(5) Give i) direct proof ii) indirect proof iii) proof by contradiction for the following statement:
“1if n is an odd integer then n+9 is an even integer”.
(V1) Problems on QUANTIFIERS, TRUTH VALUES OF QUANTIFIED STATEMENTS:

(1) Determine the truth value of each of the following quantified statements for the set of all non-zero
integers: i) Jx; 3[xy = 1] (i) Vx, 3y[xy = 1] (iii) 3x, Iy[(2x + y =5) A (x — 3y = -8)]
iv) 3x, 3y, [Bx = =17) A (2x + 4y = 3)] (v) 3x, Yy [xy=1]

(2) Determine the truth value of each of the following quantified statements for the set of all non-zero
integers: i) 3x, Ay, [xy=2] (ii) Vx, Iy, [xy = 2] “iii) 3%, Vy, [xy =2]
(iv) 3x, 3y, [Bx+ =8)ARx—y=7)] (v)3x, Ay, [4x+2y =3)A(x—y=1)]
(3) Consider the following open statements with the set of all real numbers as the universe,
p(x): x>0, g(x) : x2 >0, q(x): x2 - 3x - 4 =0 and s(x): x2 - 3 > 0, then find the truth values
of (i) 3x, [(x) A r(x)] (i) Vx, [p(x) > qx)] (iii) Vx, [q(x) = s(x)]

(4) Let (x): x>0, q(x): x2 >0 and r(x): x2 — 3x — 4 = 0. Then for the universe comprising of all real
numbers, find the truth values of, (i) 3x, [(x) A g(x)] (i) Vx, [p(x) = q(x)]
(iii)) 3x, [p(x) Ar(x)] (V) Vx, [(x) — s(x)] (V) Vx, [r(x) — p(x)] (Vi) Vx, [r(x) V q(x)]

(IX) Problems on CONVERSE, INVERSE, CONTRA POSITIVE PROBLEMS:
Examples:

(1) Find converse and contra positive of the statement: p — (qAr).
(2) Consider the sentence ,” if 5x-1=9 then x=2"i.e., : p — . Find converse, inverse and contra
positive statement.

(X) Problems on VALIDITY OF THE ARGUMENT:

(1)_Prove that the following argument is valid.
vx, [p(x) — q(x)]
vx, [g(x) — r(x)]
= vx, [p(x) = r(x)]
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(2) Establish the validity of the following Argument
p—or
~p —q
q— S

S~ —S

NOTE: -For PASSING MARKS, prepare Q.No. (1), (111), (1V),
(V),(VIl) and (VII1).
For good marks, prepare (1) to (X) ,(all) .

MODULE-2

(1) Problems on MATHEMATICS INDUCTION:
Examples:

1) By the principle of .Mathematical Induction, prove that,

12422482+, ... 4nl= w

(2) | Define Principle of Mathematical ‘Induction. For the Fibonacci sequence
145\ (1—\/§)n]

2 2
3) By Mathematical Induction, Prove that, for any positive integer n,

the number A, = 5% + 2 x 31 4+ 1 s a multiple of 8.

Fy, F,, F,, F5, ....., Provethat, F, = \%[(

[OR] Prove by mathematical induction, for every integer 8 divides 5™ + 2 x anliq
(4) Prove the following: [or] Prove by using principle of mathematical induction

(I) Z?:li (Zi) =2+ (n _ 1)2n+1 (”) Z:lzli — n(n2+1)

(5) Prove that 4n < (n? — 7) for all positive integers n > 6.
(6) Prove by mathematical induction that, for every positive integer n, 5 divides (n®> —n). etc.,

(11) Problems on BINOMIAL THEOREM:

Examples: (1) Find the coefficient of x9y3 in the expansion of (2x-3y)12

(2) Find the coefficient of x'? inthe expansion of x3(1 — 2x)10  etc,

(11D Problems on MULTINOMIAL THEOREM:

Example: (1) Find the coefficient of a2p3c2d°  and  a3bctd? in  the expansion of
(a+2b—3c+2d +5)16

(2) Find the number of distinct terms in the expansion of (X1 +X, +X3 +Xa4 +x5)16
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(3) Find the coefficient of xyz2 in the expansion of (2x-y-z)4 €t

(1V) Problems on PERMUTATIONS, COMBINATIONS AND PRODUCT RULE:

Examples:

1) In the word ENGINEERING, (i) Find the number of arrangements of all the letters of the
word ENGINEERING? (ii) How many different strings of length 4 can be formed?

2) In the word SOCIOLOGICAL, (i) How many arrangements are there for all the letters?
(if) In how many of these arrangements all vowels are adjacent?

3) Find The number of nonnegative integer solutions of the equation X; +X; +X3 +X; +X5=8

4) A certain question paper contains two parts A and B each containing 4 questions. How many
different ways a student can answer 5 questions by selecting at least 2 questions from each
part?

5) A certain question paper contains three parts A,B,C with four questions in part A, five
questions in part B and six questions in part C. it is required to answer seven questions
selecting at least two questions from each part. In how many ways different ways can a
student select his seven questions for answering?

6) How many positive integers n can we form using the digits 3,4,4,5,5,6,7 if we want n to
exceed 5,000,000? etc.,

xxxxx END OF, 2" MODULE ****

NOTE:
For PASSING MARKS, prepare Q.No. (I), (1I) and (I11).
For good marks, prepare (I) to (1V) ,(all) .

MODULE-3
RELATIONS

() DEFINITIONS with example for each:

Relation, Types/properties of relations (reflexive, transitive, symmetric, anti-
symmetric, irrreflexive, asymmetric), partial order relation, equivalence relation, lattice, Hasse
diagram/poset diagram etc.,

(1IN Problems on types of relations/properties of relations:
Examples:

(1) Let A= {1,2,3,4}, R= {(1,3),(1,1),(3,1),(1,2),(3,3),(4,4)} be the relation on A. Determine
whether the relation R is reflexive, irreflexive, symmetric, antisymmetric or transitive.

(2) Let A= {1,2,3,4}, and let R be the relation defined by R = {(x,y)lx,y € 4, x < y}.
Determine whether R is reflexive, symmetric, antisymmetric or transitive.
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(111 Problems on EQUIVALENCE REALTION and PARTIAL ORDER RELATION :
Examples:
Type-1 problems:

(1) Define a relation R on AXA by (Xx1,y1)R(X2,y2) iff  Xi+y1=Xp.y2  where
A={1,2,3,4,5}. Verify that R is an equivalence relation.

(2) Define a relation R on the set A={1,23} is as follows.
R={(1,1)(2,3)(2,2)(3,3)(3,2}. Verify that R is an Equivalence relation and partial order
relation.

Type-2 problems:
Prove the following:
(i) on the set of all integers, the relation R defined by aRb ifandonly if a<b+1
is reflexive but not irreflexiv.
(if) On the set of all integers, the relation R defined by aRb if and only if |a-b|=2 is
irreflexive and symmetric.

(1V) Problems on HASEE DIAGRAM/POSET DIAGRAM, LUB ,GLB etc..:

Examples:

(1) Draw Hasse diagram representing the positive divisors of 36 (i.e., D3g).

(2) Let A={1,2,3,4,6,12}. On A define the relation R by aRb if and only if ‘a’ divides ‘b’.
Draw Hasse diagram and write down the matrix relation,

(3) Consider the Hasse diagram of a Poset (A, R) as shown in figure. " If B ={3,4,5}, find
(i) all upper bounds of B (ii) all lower bounds of B ( iii)the least upper bound of B (iv) the
greatest lower bound of B«(v) is this a Lattice (vi) maximal/greatest element.of hasse diagram ?

(4) Let A={1,2,3,6,9,8} and R on A by xRy if x/y (i.e., x divides y). Draw the Hasse
diagram for the post (A,R).

(V) MISCELLANEOUS PROBLEMS ON RELATIONS:
Examples:
(1) Matrix form/relation matrix of a given relation , Directed graph/digraph of a
given relation, composition of relation RoS, R*,R® etc., problems
(2) Number of relations on a given set problems, Equivalence classes etc., problems.
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FUNCTIONS

(1) Problems on COMPOSITION OF FEUNCTIONS:

Examples:
(1) Let f,g, and h be functions from Z to Z defined by,

0, if xiseven
f(x)=x-1, g(x)=3x and h(x):{ 1 {;xis i

e Determine (fo(goh))(x) and ((fog)oh)(x). (ii) Verify that fo(goh)=(fog)oh.

(2) Letfand g functions from R to R defined by
f(x)=ax+band b(x) =1—x+x?.If (gof)(x) =3 —9x + 9x2. Determine a and b values.
(3) Let f,g,h be functions from R to R defined by f(x)=x+2,9(x)=x-2 and h(x)=3x. Find gof,
fog, fof, hog and foh.

(1) Problems on No. Functions, one-to-one/ Injective and onto/ Surjective functions:

Examples:
(1) Let A={1,2,3,4}and B = {1, 2, 3, 4, 5, 6} be two sets.
(i) Find how many functions are there from A to B? How many of these are one
to one? How many are onto?

(it) Find how many functions are there from B to A? How many of these are onto?
How many are one to one?

(2) let A={1,2,3,4,5,6,7} and B={w,x,y,z}. Find the number of onto functions from A to B.

(3) The functions:f:R->R and g:R=>R are defined by; f(X)=3x+7 and-g(x)=x(x*-1).
Verify that f (x) is one-to-one but g(x) is not.

(4) Consider the function f:R->R defined by f(x)=x?. Determine whether f is one-to-
one or onto. If f is not onto, find its range. Is finvertible?

(111 Problems on INVERSE OF FUNCTION / INVERTIBLE FUNCTIONS:
Examples:

(1) Let f: R — R be defined by, h(x)Z{

3x =5, if x>0
1-3x, ifx <0

Determine f(0), f(-1), f1(1), 1[5, 5]). F1(3), F1(-3),F1(6), and L6, 5)).
(2) If f: A — B, g: B — C are invertible functions, then prove that g o f: A — C is an
invertible function and (g o ) l=f1, g_l.

(3) Let A=B=R be the set of real numbers, the functions f and g from R to R defined by

1
f(x)=2x3—1and g(y) = {% (y+ 1)} /3. Show that, each of f and g is the inverse of the other.

(4) Consider two functions f(x)=2x+5 and g(x)= % (x — 5). Prove that, g is an inverse of f.

----------------------------------------- =0T [0 CHRN Y, [o T [F] [ ————————————————
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NOTE: For PASSING MARKS, prepare either FUNCTIONS (or)
RELATIONS.
For good marks, prepare both Functions and Relations,(all) .

MODULE-4

(1) Problems on RECURRENCE RELATIONS:
Examples:

(1) Find the recurrence relation and the initial conditions for the sequence
0,2,6,12,20,30,42......... and hence find the general term of the sequence.
(2) Slove the recurrence relation,
(a, +ap_4 —6a,_,=0 for n>2witha, = -1 and a; = 8.
(id)a, = 2(ap—1 — ay—,) for n=>2withay, =1 and a; = 2.
(3) A sequence {C.} is defined recursively by, C, =3C,_; —2C,_, for all n >3 with
C; = 5and(C, = 3 as the initial conditions, show that C,, = —2" + 7.
(4) Solve the recurrence relation
D, = bD,_; —b?D,,_, for n > 3, giventhat D;=b>0 and D,=0.
(5) Solve thefollowing Recurrence Relation
az,, =5a3,, + 4a?=0for n >0, given a, =4 anda, = 13.
(6) The number of virus affected files in a system. is 1000 (to start with) and this increases 250%
every two hours. Use a recurrence relation to ‘determine the number of.virus affected files in the
system after one day. etc.,

(1) Problems on PRINCIPLE OF INCLUSION AND EXCLUSION:

Examples:

(1) How many integers between 1 and 300 (inclusive) which are divisible by (i) at least one of
5, 6, 8(ii) divisible by none of 5, 6, 8? (iii) at least two of 5,6,8. (i) exactly two of 5,6,8 and
(i) divisible by at least two of 5,6,8.

(2) Determine the number of positive integers n such that 1 <n <100 and n is not divisible by
2,3o0r5.

(3) In a survey of 260 students, the following data were obtained. 64 had taken mathematics, 94
had taken CS, 58 had taken EC, 28 had taken both mathematics and EC, 26 had taken both
mathematics and CS, 22 had taken both CS and EC, and 14 had taken all three types of courses.
Determine how many of these students had taken none of the three courses.

(4) In how many ways can the 26 letters of the English alphabet be permuted so that none of
the patterns CAR, DOG,P UN or BYTE occurs?

(5) In how many ways can one arrange the letters in the word CORRESPONDENTS so that
there is no pair of consecutive identical letters? etc.,
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(111) Problems on ROOK POLYNOMIAL:

Examples:

(1) Define Rook Polynomial. Find the ROOK polynomial for 3X3 board using the expansion
formula.
(2) An apple ,a banana, a mango and an orange are to be distributed among 4 boys B1,B2,B3
and B4. The boys B1 and B2 do not wish to have an apple, the boy B3 does not want banana or
mango and B4 refuses orange. In how many ways the distribution can made so that no boy is
displeased.
(3) Five teachers T1,T2,T3,T4T5 are to be made class teachers for five classes
C1,C2 ,C3,C4,C5, one teacher for each class. T1 and T2 do not wish to become the class
teachers for C1 or C2, T3 and T4 for C4 or C5 and T5 for C3 or C4 or C5. (i) Construct Board
for the given constraints. (ii) Find Rook polynomial (iii) In how many ways can the teacher be
assigned work without displeasing any teacher.
(4) Write expansion and product formula. Find the Rook polynomial for 2X2 board using the
expansion formula.

(1V) Problems on DERANGEMENTS:

Examples: (1) Define derangements. Evaluate ds,dg,d,,dg, do.
(2) Find the number of derangements of 1,2,3,4. Also list out all derangements.
(3) How many permutations of 1,2,3,4,5,6,7 are not derangements?

------------------------------------------ End of 4™ MOUIE™ -----=----mt e

NOTE: For PASSING MARKS, prepare Q.No. (I) and (II).
For good marks, prepare (I) to (1V) ,(all) .

MODULE-5

1) DEFINITIONS with example for each:

Graph, Simple Graph, Complement, Isomorphism, Multi-Graph, Complete Graph,
Induced Sub Graph, Regular Graph, Degree, Sub Graph, Path, Cycle, Circuit, Walk, Trail, Spanning
Sub Graph, Tree, Forest, Rooted Tree, Spanning Tree, Binary Tree, Complete Binary Tree, Full
Binary Tree, Prefix Code, Balanced Binary Tree, Order of a Graph [V|, Connected Graph,
Disconnected Graph, Pendant Vertex, Weight of a f A Tree, Optimal Tree Etc.,

1) Problems on TWO GRAPHS G AND H ARE ISOMORPHIC OR NOT:

Examples: (1) Define Isomorphism. Determine whether the following graphs are isomorphic.
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(2) Verify the two graphs are isomorphic or not.

g ¢

111) Problems on OPTIMAL PREFIX CODE: (Symbols with frequencies)
Examples:

(1) Construct an optimal prefix code for the symbols a,b,c,d,e,f,g,h,1,j that occur with
respective frequencies 78,16,30,35,125,31,20,50,80,3.

(2) Construct an optimal prefix code for the symbols a, o, q, u, y, z that occur
with frequencies-20; 28, 4,017,+12, 7 respectively.

V) Problems on OPTIMAL PREFIX CODE: (For.a given message)

Examples:
(1) Obtain the optimal prefix code for the message ROAD IS GOOD. Indicate the code.
(2)Obtain an optimal prefix code for the message LETTER RECEIVED. Indicate the code.
(3) Obtain the prefix code for the message MISSION SUCCESSFUL. Indicate the code.

V) Problems on OPTIMAL TREE (OR) HUFFMAN TREE:
Example: Define optimal tree and construct an optimal tree for a given set of weights
{4,15,25,8,16}. Hence find the weight of the optimal tree.

VI) PROBLEMS ON SORTING ( MERGE SORT):

Example:
(1) Apply the merge sort to the following given list of elements. {-1,0,2,-2,3,6,-3,5,1,4}
(2) Apply the merge sort the following list. Draw the splitting and merging trees for each
application of the procedure. merge sort to the list {6,2,7,3,4,9,5,1,8}

VI1) Problems on DEGREE OF VERTEX and HANDSHAKING THEOREM:

Example:

(1) Determine the order |V| of the graph G=(V,E) in the following cases.
(i) G is regular graph with 15 edges . (ii) G has 10 edges with 2 vertices of degree 4 and all
other of degree3. (iii) G has 20 edges with 4 vertices of degree 3, 2 vertices of degree 4 and

remaining vertices of degree (iv) G is cubic graph with 9 edges.



Page 10 of 10

(2) A tree has four vertices of degree 2, one vertex of degree 3, two vertices of degree 4, and one
vertex of degree 5, how many pendant vertices (degree one ) does it have?
(3) If atree T has four vertices of degree 2, one vertex of degree 3, two vertices of degree 4, and one
vertex of degree 5, find the number of leaves (degree one )in T?

(4) Show that there exist no simple graphs corresponding to the following degree sequences:
i)0,2,2,3,4 i)1,1,2,3 i) 2,3,3,4,5,6 iv)2,2,4,6

VI Problemson CYCLE, CIRCUIT, WALK, PATH, LENGTH OF ACYCLE:

Example: In the graph shown below, determine the following:

i) Walk from b to d that is not a trail. i) b —d trail that is not a path iii) path frombtod
iv) closed walk from b to b that is not a circuit  v) a circuit from b to b that is not a cycle
vi) a cycle from b to b. vii) Cycle from e to e with length 5.

Fy

e d

1X) Problems on PREORDER, POSTORDER AND INORDER TRAVERSAL::

Example: For the tree shown below, list the vertices according to a preorder, inorder and
postorder traversal.

(X) Important THEOREMS:

(1) Show that a tree with n vertices has n-1 edge. [or] Show that, in a tree |E|=|v|-1
[or] Prove that, in a tree, |V|=|E|+1

(2) Prove that in a graph, the number of vertices of odd degree is even.

(3) State and prove Handshaking theorem. [or] Prove that in a graph, the sum of the
degrees of all the vertices is an even number.

------------------------------------------ End of 5™ Module --------=meemm e

NOTE: For PASSING MARKS, prepare Q.No. (I1), (111, (1V), (V1) and (X).
For good marks, prepare (I) to (X) ,(all) .

For any further queries/doubts, please let me know.

*xx*xx*x Good Luck for Your Exams and Do The Best ***x**x*



