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3143-A
III Year (T.D.C.) Science Examination, 2018

MATHEMATICS
Paper—IIIA
(Discrete Mathematics)

Time Allowed : Three Hours -
Maximum Marks : 50

PART - A (@US-31) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
Tt W e ¥ | e UeH o ST e el § SAfhes A 8|
gt JeAl & 3 TEE © |
PART - B (@uE-9) [Marks : 25

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.

Y% TS W Uh-Ueh Y91 970 §U, A uiel Y¥d Hifo |

eI U9 1 STR 250 Y1 9 SAfHs T B/l
Toft weAl % o T
PART - C (@Us-H) [Marks : 15
Answer any two questions (300 words each).
All questions carry equal marks. |
P S Y FITAT | Teeh W9 ol 3T 300 Tsai I 21k 5 2
[ofl geAl & ofeF 9HE €1
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PART - A
(@ug-31)
1. Answer all questions :
Tt gl o I S
UNIT -1
(3TS-1)
(i) Def%ne proposition write example.
e <t 301 Wigd R |
(ii) Define power set with example.
=T = i IS8 Gfea saren & |
UNIT - IT
| (FFTE-11)
(iii ) Compare relation with function with example.
Y Td o i I Hied e HL |
(iv) Define degree of a vertex with example.
W Tt Hfe H AR S IR0 Wi |
UNIT - III
(geRTE-111)
(v) Define tree with example.
g&7 ki g < 32T gfed |
(vi) State pumping lemma.
G o\ 1 Hea
3143-A/4330 2
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UNIT -1V

(FFE-1V)

(vii ) Define recurrence relation with example.
TR A Y GRS Hed |

(viii ) Define generating function with example.
ST e T 9Tl < e Hied |
UNIT -V
(3FTE-V)
(ix) Define Boolean lattice.
A ST AR <
(x) Define principle of duality.
&a fagra =1 afam 2

PART - B
(@EveE-/)
UNIT -1
(3&TE-1)

2. Prove that for every positive integern, the expression 22— 1

is divisible by 3 by mathematical induction.
Tfordta amTeA @ fag w6 & urAs QUi €@ n & ferg
22— 1, 3 ¥ fasnfea dan €1
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3. Inhow many ways can 3 or more mobile sets can be selected

out of 15 sets ? _
15 HiaEe Y fore e A 3 1 siferer rder s o W
UNIT - 1T

(FTE-11)
4. Givensets A= {1,2,3, 4}, B = {a, b, c, d} function = {(1,
a), (2, a), (3. d), (4, ¢)} check it fis onto and cne-one Define

onto, one-one function.

feu gu w=i v wem f% fom 3/ X T f omeors, tha
© 91 e | ST U U W o i ¥

5. Define equivalence relation. Given set A relation R, test

‘whether R is equivalence relation.

qeaa dew gRfea Y, fou wg=aa A, Hey R § 9§ qite #:3

& R Jead dag € fer ey :
A={1,2,3,4},R={(1, 1), (1, 2), (2, 1),(2,2),(3,4), (4. 3),

(3,3), (4, 4)}

UNIT - 111

(F@TE-111)

6. Prove graph G is a tree <> every two distruct vertices of G

are connected by a unique parts & G,
WE G TF 98 ¢ o TI% 79 & 78 TF 3R Foel T & 73
g
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Define finite state machine. For the given state table, draw
the transition diagram of the machine.

foret dengor ema g Fretua ofifaa etewen asia & fom stazen
RO daR i |

TN
S

/N0,

UNIT - IV

(FHE-IV)

8. Write a note on particular solution of a recurrence relation.

Fe ford « Yas et geey o a9y gt F1d S|

9. Solve the following recurrence relation :
=1 g gy = g SN
a =a, +a,,;r=2,a,=0,a_,

3143-A/4330 S PT.O.
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UNIT -V
(3TE-V)

10. Give the truth table forlthe implication p —->q where p & ¢
are propositions. Exclusive OR & inclusive OR state whether
the given argument is true or false :

"If it is sunny today then 2 + 3 = 5". Give reasons for your
answer,
T =7 ARt § refafea & fo ;o sradelt fadem, sigast
foism, wfasier wwem p > g Sl % p, q wheA &1 Fand
Frfafad sron ¥ s sw 1 Fod g & e )
HAfg e yu et R @ 2+ 3=5"")
11. Let L be a lattice. Then Va,b e L , prove that :
LT Seih & @ Va,be L fag =i
(1) avb=bosa<h
(2) anb=aoa<bh
PART - C
(@ve-w)
12. (a) Give a grammar that generates the set
{ 0"1"|n=0,1,2, } . Explain your answer.
TF R < S TR U g wgsmg @ sHEn 8@ oerd
I I T | {0"1" In=0.1,2,..}
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(b) | Let G={V,T,S,P} be a grammar where V={5.0,1},
T={0, 1}: S is start symbol and P ={S —>115,5 - 0}
then find the language L(G) of G. Explain your answer.
A G ={V,T.5,P} TF SAH T W& V={S,0,1},
T=1{0, 1}; S IRfiss Wii® 8 @& P={S —>115,5 >0}
Fd G 1 91 L(G) T L | 3794 IR ! TS |

13. (a) Define antisymmet;y reflexive, transitive partial order
relations with examples.
AT hi ISV Higd : Wed T, TAfd GeiY, HhHd
ey, gfaadfad T AR e Hae |

(b)  Write a note on planar and weighted graphs.

Fre fad : gHaea TE Wiid U |
14. Minimize and give the equivalent machine of the finite state
machine M given in the following state table :

fou gu wfifid staeen WA (ST Rt ¥ € g2) B

Y F 3R [od AAA T ¢ |
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State - Input Output.
0 1
S, S, S| I
S, S, S, 0
S, S5 So 1
S, S, S, 0
S, S| Sy 1

15. Solve the following recurrence relation by the method of

generating function.
frfatad grmafa doy = w7 v = fafn @ 39 =5

a,-2a,, =5 rzlaq,=1

PR

16. Find a simpler form of the following circuit :

=1 feaam afty =1 e w9 36 =3 - )

v M ‘
/ z
— ’ e
4( = c( -
e e
3 z
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