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S.E. (Flrst Semester) EXA.MINATION 2()11
(Comm,nn tﬂ Computer Eng‘meermg and I'I‘)
DISCRETE STRUCTURES

| - (2008 PATTERN) . _

Time : Three Hours LT Maxlmum Marks : 100

N.B. — (i) Answers to the two Sectlons shou]d be wrltten 111 separate
™ ' answer-books. |

- @) Tn Section I attempt : Q. No. 1 or Q. No. 2, Q. No. 3
' orQN04QN050rQN06 _ '

(i) In -Section I attempt : Q. No. 7 or Q. No. 8,

@ No. 8 or Q No. 10, Q No. 11 or Q. No. 12.

(fv) Neat dlagrams must be drawn Wherever necessar

(v) ‘Flgures to the right indicate full marks 2
(vi) Assume sultable data, if necessary L
o SECTION 1

(a) Prove using mathematlcal mductlon : where n is non-negatlve

[
*

~  number : o R o 6]
| 3+ 385+ 852+ ..+ 35 =3 (5 - 14

()  Represent the following statements in logic and find relevant
 conclusion. Explain rule of inference used : = 6]

@ I am either dreaming or hallucinating. If I am hallucinating,

I see elephants runmng down the road. I am not

dreaming, - | |

(i) If T play hockey then I am. sore the next day. I use

medication ‘if 1 _am __sere 1 did not use medication.

~ P.T.O.
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(c) Rep'reéent :A'thé ar'gumenfs ﬁsixig' quantifiers and finds ifs
correctness : o J | (4]
‘All students in this class ﬁndei'stand lbgic. Ganes.h is a student

in this _c_lass. Therefore Gan_eshl understands Idgic._

Or

2. @ A survey on sample 25 new cars belng sold out at a local

i _ auto dea]er was conducted to see Whlch of three popular optmns-\
\ | Air Condltmner (A), Radio (R), Power Windows (W) were already
iﬁstalléd. The survey found 15 had Air Conditioners, 12 had
' Radios, and 11 'had' Power Windows. 5 had Air Conditioner
~and Power Windows, 9 had A1r Coriditioner' and Radio, 4 had
Radio and Power Wmdows Three had all three optlons Fmd

number of cars which had o - 161

' (L) only one of the .optmn
(ié)' at least one'_of the option
(iii) none of 't.he'_ options.
- Use pfincipié of inélusion ex’cluéic’m .
(b) Draw Venn dlagram and prove the expressmn Also write dual -
' _-of the glven expressmn : i o .. 16l 3
'-(z)(AuBuC)"—(AuC)"m(AuB)C.. |
: .(u) (U A A) u B n A)
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© For givenmﬁlﬁ;sets ﬁ_ﬁd’@. U B, C n D, _'A'; D, B + C
A = {a, a; b,“c,"d, d, d, e},
B =fabd £ g, |
C = .‘{b, c, e e g h, :h:},

" D=fa ddeffgh .

(@) Let Z = {0, 1, 2, i I - 1}. L-_et 0 be a binary op_eration

»

such that a 0 b = remainder of ab divided by n. Construct

~ a table fbi' n =4 I_s-(Z4.,A-<)_)_ a groupoid, Iﬁonoid, Seﬁﬁ-group,

and abelian group. . o - . [6].

() What is homomorﬁhism and automorphism in 'aﬁ algebraic
sysi;efn ? Explam by giving e%amp]e bf each. o [4]

~ ‘(c) A cé_entra_l groupéid'.is an. algebraic .'sys_ten::a (A, *) ﬁhere *1s |
a -binary operation such that : ” | 2 . SR (5

@ tb to=b v a, b, c ¢ A :

show that :

® a*@*b *c=at*b

@ @*th*e)Fe=b*ec

[4062]-201 B T - PrTO.
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4. | .(a_)' Let Zs = {0 1, 2, -7} Let R is relation under the -
| '-.operatlons addltmn modulo 7 and multlphcatmn modulo 7. Does
‘this system form ring ? Is it a commutatwe ring ? [6]
®) Define : S R @
| (i) integral domaid .. o : |
i) ﬁeld o
._(m) greup codes W1th example of each .
(e) .V\That is hammmg dlstance ? Fmd hamming dlstance between
. Gode words of : - S B 4
| {(0000)(0101)(1011)(0111)} |

Rewrite the rme‘ssage by addmg, even parity check Dbit.

5. (a) R is a relation on set “of :.ox.‘dere.d paifs of positive -integers
such that (a, b) (c, d) € R 1f and only if (a + d) =
(b + c). Deﬁne th1s relatlon Flnd 1f given relatmn is al‘“
equivalence _relatlen o - [6]

(b)"' Let A = {1, 2, 8, 4, 6 9, 12] Let a relation on A is

={a, b) | 2 divides b V a, b € Al lee list representatlon :
_. of R. Prove that it is a partlal ordering relatlon. Draw
' Hasse diagram of the same. Prove or disprove if it a

lattice. oL e 8

(40621201 S 4

www sppuonline.com



Www.sppuonline.com

(¢) Define partitjiou.f X = ;;{'i:,_' 2,; 3_,..-4,. :5,- 6, 77, '8, 9} Determine
V'Whe'the_r-' 'o:' uot— eachof the-_.fol-lowing. is a partition
of x : . : R [4]
A = [2, 4, _5,_8},_{1,'9}; 3, 6, T |
B =113 6), (28,5 7, 9.

| 6 | (a) Determine if'-eaoh i-s a function. If' yes, is it-s_urjectivé, bjyjective
7- or '.inject'ive ? o SO | - [6]
- (@)  Each person in the earth is asmgned a number which
" corresponds to his age. |
.(u) Each student is ass1gned a teacher |
(m) Each country “has ass1gned 1ts capltal
(b)‘ '- 'Fmd homogeneous solutron of a recurrence relatlon - [6]
 a,=1la,, - 39an2+45an3 for ag=5,a, =11, a = 25.
(¢) erte generallzed plgeonhole prmcxple Use any form of
p1geonhole prmc1ple to solve the given problem : [6]
: (L) Find mmlmum number of students in the class to-
| be sure.__ that thr.ee of them_are born in the same
‘month. - - | | -

(ii) Assume that there. ure 3 men and 5 women in a party.

_. Show that if these people: are'liﬁed up in a row at least

two women will be rjext to each other.

| [4062-201 ) s . pro
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SECTION 1II sl
7. (a) Define graph and multigraph. Give .any two applications of graph
and represent them in . graph notation. - [6]

b) . 'Use Dl_]kStl‘a algonthm to find the shertest path from'

a to f (Refer Fig. 1) : R ' {8]
b s d
4 6 N
| -. -y
@ i 48 |2 f
¢ 10 e,
Fig. 1
(¢} What are self complementary graphs ? Are there any self
c_omplementary graphs with 4} and 5 veljtmes ? If yes, draw
‘them. ' I | | [4]
Or - : | .

8. (a) bState necessary “and suff1c1ent condztlon for ex1stence of
Hamlltoman path and circuit in kml _" | o {61

| (b)  Are k., ke and k33 pla.nar graphs ? Wthh of these non-planar :

| graphs have a property that removal of any vertex and edges

1nc1d__ent with the vertex _produces a planar graph_? Draw the

- diagrams and explain. . - 6]

4o2200 6
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© () What is complement of k,, and k_, ? 4
(i) Draw iso.m'orphié-'graph of a graph shown in Fig. 2 but

no crossover of edges : - [2]

™
Fig. 2
| 9. (@) Define with example : . o G
' . W m-ray tree . '
- (i) search tree -
(fii) inorder traversal.
| () Use Prim’s algorithm to find minimum spanning tree. Take
A as starting vertex (Label re-majning vertices). (Refer
-~ Fig. : S 6]

o

A

[4062-201 - o7 S PT.O.
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. (e) Draw a bmary search tree for mput data 200, 100 300, 50,
_'150 250 400 10 75 125 175. Whlch is a root leaf nodes

~and mt_ermr_ nodes ? L : (4]

| o
10, (a) Use Huffmen codmg to encode the fellowmg eymbol w1th the
' frequencres hsted A 008 0010 C 012 D : 015,

E : 020, F : 0.35. What is the average number of b1ts used

to encode the character ? \ B | : 8 =~
(b) Use labehng procedure to find the maximum ﬂow in transport |
| networ k shown in the F1g 4. Define correspondmg ‘minimal

cuts. S (8]

Fig. 4 |

- (e Define pendent vertex and eccentrieity of a vertex. 21

11. (&) Three students A, B and C are swimming in the race. A and |
- B have same pmbablhty of winning and each 1s tWIce as likely
to win as C Flnd the probablhty that - [6]
. (i) B wins -
() C wins
(i) B or C wins.

‘uoezr20l 8
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" (b)_ : In a country club 60% of the players play tenms, 40% players
play golf 20% players play both tennis and golf A member-

is chosen at random : ' [6]

(i) Find. the probabﬂlty that a member nelther plays tenms

nor golf '
(u) Ifa member plays tenms ﬁnd the probablhty that member
| plays golf. ﬁ .
"(ztz,) If a member plays golf, find the probablhty that member
| plays tennis. '

(¢}  There ‘are 3 bolts and three nuts in a box Two pairs are

chosen at random Find the probab111ty that one is bolt and

one is nut. . - S S [4]
Or |
12, (@) Find number of permutations’ that can be formed from the g _

letters of the word ELEVEN : 6]
(i) How - many of them begins and ends with E ‘? |
- (i) How many of them have 3 Es together ?

(iii) How many of them begins W1th E and ends with
N 7. | |

®) A woman has 11 friends of them six are women ' [6]

’ @) In how many ways can she invite three or more ?
(ii) In How many ways can she 1nv1te three or more of them

if she wants same number of men and women (including

herself’) ? __

40621200 - e P.T.O.
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) A student 1s “to answer 10 out of 13- questions in an :
exam e o g | o [4]
:’ @) How many chmces‘ has he, if he must answer the ﬁrst
_ or second questmns but. not both ?-
(i) How many choices has he, if he must answer exactly threer |

| out of first ﬁve questlons ?
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