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Attempt any ten parts from Question No. 1.
/Attempt any two pafts from Ques_tion N;)s. 2 to 5.
. (@) Draw a simple connected graph with degree sequem‘:ev
(1, 1, 2, 3, 3, 4, 4, 6) Hiat o
) What\'is'the number of edges in Q; ? 2
(¢0 What bis"the sum of degrees qf vertices of K;, ? 2
(d) State Ore’s Theorem.‘ A 2

*

()  How many 2017- regular graphs with 2019 vertices
- exist ? Justify. ; 2
()  Determine whether x = 0 is an ordinary point, a regular
singular point or an irregular singular point of the

differential equation x’y" + (6sinx)y'+6y=0. 2
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. N
Find the Laplace transform of the function

f@&)=Q+1). : o

Find the inverse Laplace transform of the function
Pls)=2s"e™. 2
Apply the definition to find directly ‘the Laplace
transform of the function described in the following

figupe ;. : 2

(11

Many computers use the Linear Congruence Method

for generating pseudorandom numbers.The method is
given by the rule :
x,,, = (ax, +b)ymodc

What value of ¢ is usually taken by computers to avoid

cycling ? 2
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A Montana farmer owns 45 acres of land. She is
planning to plant each acre with wheat or corn. ‘Ea.ch
acre of wheat yields $200 in hroﬁts, whereas each acre
of corn yields $300 in profits. The labor and fertilizer

requirements for each are provided below. The farmer

- has 100 workers and 120 tons of fertilizer available.

Wheat Corn
Labor (workers) 3 2
Fertilizer (tons) | . 2 4

The farmer' wants to plant wheat and corn sﬁch that
her profit maximizes. Formuvlate the linear pfogtamming
problem, clearly specifying the objective function and
the constraints. ' : . i)
Lef G be a sﬁnple connected graph with n vertices,

where >3 and deg y> /2 for each vertex v. Use

< .Ore’s Theorem to show that G is Hamiltonian. Give an

example of a Hamiltonian graph that does not satisfy

the conditions of Ore’s Theorem. 165
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09 8082 e Y ’ ' 8082

3! Yirg’

(b)  Find solution to the four-cubes problem for the following "« (b Find two linearly independent Frobenius series solutions
set of cubes : iy ' of : i
3x%y"+ 2xy'+ x’y =0.
R R ; (0 Solve the initial value problém 3 7
R| y adim Rty ] TN (x* +6x)y" + (Bx+9)y' -3y =0; (-3)=0, y(-3)=2.
e Y » 4. (@ A small harbor has unloading facilities for ships. Only
- \ § one ship can be unloaded at any one time. Ships arrive
cube 1 cube 2 :
for unloading of cargo at the harbor, and the time
G B between the arrival of successive ship_s varies from 15
\ 2 o X Gy a8 ) ; to 145 minutes. The unloading time for shipé varies from
G e y 45 to 90 minutes. For 5 éhips, the data is as given :
éupea : S i : Ship 1 | Ship 2 Ship 3 | Ship 4 Ship 5

Time between

: g : : : successive ships 20 30 HLY 120 25
(¢) By finding an Eulerian trail in K5, arrange a set of fifteen :

Unloading Time 55 45 60 75 80

dominoes (from 0-0 to 4-4) in a ring. 6.5

Draw time-line for each ship and hence answer the

(@@ Use Laplace transforms to solve the initial value following questions :
problem : - : 7 ()  What is the average waiting time for the ships ?

el (i7) For how much time the harbor remains idle ? 7
x"+6x' +18x =cos2t; - x(0) =1, x'(0) = ~1.

P.T.O.
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LAY (¢ Solve the problem :
(b) Using Monte-Carlo simulation, write an algorithm to '
: Malelz'e 25 Xy + 30 *2
calculate an approximation to m by considering the

: s ity : i to
number of random points selected inside the quarter subject

circle : 20x; + 30x, < o

< 120
Q:x"+y’=1,x20,y>0 5x) + 4%

; >0
where the quarter circle is taken to be inside the square *» 02

it is changed tO :

$:0<x<1 and 0<y<l. 7 . Suppose the second constraint 15 € g.
. 4x, < b
(¢) Solve using Simplex Method : o i e

. jective
What is the change in the value of tpe objec

Yl r it in the range
tion as b, increases by one unit in
‘Subject to i 7
| 2<b, <17257
4 + 3y < 24 i 2
dx + y <20 |
x, y 20 .

(a) Show that there is no knight’s tour on 3x6 chessboard. 7
b) Use_ the factorization :
s*+4a* = (s> -2as +2a*) (s + 2as +2a%)

to derive the inverse Laplace transform to show that :

2
2 s 1 . :
| 7k {m} = —2-0 (coshat sin qt + sinh at cosat) # 7




