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Note: Question no. 1 is compulsory. Answer any four
questions from questions no. 2 to 7. Use of

calculators is not allowed.

1. Which of the following statements are frue and

which are false ? Justify your answers. 10

(a) “Every even number is composite or every

equilateral triangle is an isosceles triangle.”

(b) The number of possible outcomes obtained

by casting a dice 8 times is C(8, 6).
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(c)

(d)
(e)

2. (a)
(b)
(c)

3. (a)
(b)
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The characteristic equation of the
recurrence relation, a, —5a, _;+6a, =0

is x—5x+6x=0.
The number of partitions of n is 2n.

There is no graph with 75 vertices in which

exactly 6 vertices have even degree.

Write the converse, contrapositive and

negation of the proposition :

“If two numbers are not equal, their squares

are not equal.”

Suppose that we want to find the smallest
and the greatest numbers in a set of 2m
distinct integers, using the
divide-and-conquer approach. Find a
recurrence relation to count the number of

comparisons required.

Calculate the Stirling number Si .

Find the number of positive integers, less
than or equal to 1400, which are not
divisible by any of 3, 5 or 7.

Solve the following recurrence relation :

a,,9—6a,,1+9,=3% n=0

2



4. (a) Draw two non-isomorphic spanning trees of
the graph below. Further, justify your
answer. 4

v
4 Vg

(b) Check whether or not the following argument
is valid : 3
r—>p
pVvr
P—>q

LPAQ

(¢) 20 mangoes are to be distributed among
4 persons so that each person gets at least
one mango. In how many ways can this be
done ? 3

5. (a) Give vertex and edge colourings of the graph
below, using minimum number of colours.
Justify your answer. 3
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(b)

(c)

6. (a)
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Reduce the following Boolean expression into
DNF':
(x] A x5) V (X5 A X3)

An English word is called a palindrome if it
reads the same from left to right or from
right to left, e.g. ROTOR. Let a_, be the
number of English words of length n
(not necessarily meaningful) which are
palindromes. We also consider a single letter
a palindrome.

(i) What are a; and a5 ?

(i) Set up a recurrence for a,,.
(iii) Check that

an:(\/%)n {1+\/%+(_1)n.1—\/%}

2 2

is the solution of this recurrence.

Check whether the following graph is

Hamiltonian or not.




(b) Prove that \/5 is irrational for any prime

number p. 5

(¢) If a 5-digit number is chosen at random,
then what is the probability that the product
of its digits is 18 ? 3

7. (a) Start with the cycle {vq, vq, v3, v4, V5, vg, V1)
in the following graph. Carry out the

reduction step once to get a cycle of lesser

weight. 3
6 8 9
Vs 5 10
® <
2 1
3
©, -
V]. \_/ V2

MTE-13 5 P.T.O.



(b)

(c)
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Find the generating function of the

recurrence
a,=6a,_71—-5a,_9+1,

with initial conditions ay =2, a; =5.

Write down two propositions, with
justification, such that q — p is true but

p — q is false.
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TTaeh IUTTY HTIHH
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IH, 2022
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FZ: F07 . 1 FA ARGrT 8 | 797 9. 287 7 8 5T
TR v & I 19T | Fepad] & FIT F SFHA
TEE |

1. f=fdfea & @ 8 FH g7 g M IHF
SF 7 Y I hl gfee HIfrT | 10

(%) “UIh TH @A VST 7 A1 YA dHaTg e
T wHigg Biyst 8 17

(@) T U™ I 8 IR hehd U T ATl IR
1 T C8, 6) 7 |
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2. (%)
)
()
3. (%)
(@)
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IR | a, — 5a, _ 1 + 6a, _ g = 0
Ffirererfores GteRtol x — 5x + 6x =072 |

n % faSHl bl g1 2n B |

75 st w vEr w8 off we T R, Ted S
6 3 @H +ife & 7 |

HUd “Afe 3 gEad sUs T@ 7, 9 3T o
ff s & 8 17 & foomm, ufafeads ok
oy fafey |

M fife g9 ®e s iR S fafr & 2m
IA-AA YU T Al Tk g H
Aam 37 ARy T Fd T 9TEd ®§ |
JaTIH ATl hl F&AT Hl AT 6 AT Th
T 64 F1d HIT |

feefetn s si =Y T <hifsT |

1400 AT 39H BIC 31 G YUliehi s & 1@
HST S 3,5 3 7H § fomedt o oft arsw &
g1

fafafea gt @ey = 50 il

a,,9—6a,,1+9,=3% n=>0



4. (%) f= fiu gu % % QA SRR FH &

FATT | AT, A9 IW h gfE Hifvw | 4
V4 N
Vs Vo
Vi
(@) it Hif e Pofifen o m= gl . 3
r—>p
pVvr
P—>q
LPAQ

(1) 20 A™I I 4 A H 39 YHR il I 8 T
T Mk I HA-H-HT Th AW U Tk | I8

™ fora- alienl 9 fopan ST gepar @ 2 3

5. (%) HE-G-HA TN 1 JA Hlh, A= U 70 1% &
MY 3R ®RX TF GNT | 9 I H gl
i | 3
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(@) ffafgd gefl@ =as% @ DNF # @4
HINT : 3

(x] A X3) V (X5 A x3)

(M) WS H /Fe7H9E 98 g AT & S A1¢ H I,
a1 3¢ F AN TR A S ugl S, SRR
ROTOR. WH YT a, &€ n ot 37 00
wegl (S A8 Tk 3k I3 319 &) H wen
7 S fodvag § | 89 UHh IThal &R il off
foretimug o 2 | 4
(i) a3 a,®TE ?

(i) a, T T GHIG Tfud IV |

(iii) Sr= hifae fo
a, = (/26 )" {“;/%H—l)n.l_;/%}
39 GG 1 & 7 |

6. (%) wita Hive fo Feffga o feesa & =
T3 | 2

<A
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(@) fag HifSe for frdt oft etmsw @ p & foiw
Jp T Ui e B | 5

(M) afe HE 537k H FEA AgeHAT T S
7, @ F1 WiRekar 8 fob 39k TRl 1 UAHA
182 ? 3

7. (EB> ﬁﬂ%’F@T‘[WﬁW(vl, V9, V3, V4, V5, Vg, Vl)
¥ YRy HINT | TR WO B TH §R
AN Hlh ITUSTHRd HA WX Il @ I

SIS | 3
6 8 9
Vs 5 10
© <
2 1
3
(2) .
vy &/ Vg
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(@) IRfye Sfdedi ap = 2, a; = 5 919 TR
a,=6a,_71—-5a,_9+1

I e Hed JTd hITT |

(M) gfE & @, & HAA 38 YR fafaw i g > p
ql I &, Afhd p — q 39 A & |
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