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West Bengal State University
B.A. /B.Sc. /B.Com. (Honours, Major, General) Examinations, 2013

PART-II

MATHEMATICS - General

Paper- III

Duration : 3 Hours
Full Marks: I

The fiqures in the margin indicate full marks.

~~ ~~~~~ ~~ CI1Jl\5~I

Answer Group A and B compulsorily and anyone group from Groups C,Dand E.

~'it ~ '{3 ~ <n~1~'1~ \!l~~ ~'it 'it,~ '{3 ~~~ ~~ C~ c<I-C~ ~ ~'iBl ~ ~ I

GROUP-A

~'it-~

Full Marks : 20

(9J.~ ~ ~o)

Answer Question No. 1 and any two from the rest.

. ~ ~~ ~ \!l~~ ~ c<I ~ lffG ~ ~ W-l I
1. Answer any two questions :

2 x 2:

a) Calculate the value of ..J2 correct up to four significant figures and h
calculate the relative error.

DI~ ~~ ~ ~ ~ ..J2 -l!l~~ ~~ ~~ \!l~~\5l C~ ~~ ~ ~ ~~
~I

b) Prove that: ,1- V = ,1V.

c) Find the polynomicalf(x) for whiChf(O) = 2,f( 1 ) =·1 and I( 2) = o.

~~~f(x)~~~~~f(O) = 2, J: 1 ) = 1 \!l~~f( 2) = 0 I

d) Find the iterative formula for Newton-Raphson method to find the square
ofa .:

5.

2.

3.

4.

a
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2. a) Using appropriate interpolation formula. find the value of J 0·1) from the
following data: 6
@~ ~<Jt;I ~ >11~G<lJ~~ ~~ C~ J (1 ·1 ) <il~ .:rr;i Rcf1:r ~ ~

I f tX) I ~. I ~ I ~ I 135 I 2: I 3
5
5 I

b) Show that the third differences of a quadratic function are zero. 2
~ 8/, <il<rfG~ '5IT:~ ~ \5l~?l>1~~~ I

1
Evaluate the integral f x (1- x2) dx approximately by Simpson's 2-rd rule correct up

o 3
to 3 places of decimal taking step length 0·1. Evaluate the integral exactly and find
the percentage error of th e approximate value.' 8

1
~ \5l~?llGG4?l ~ 0·1 (fB! m Simpson's 2-rd 9f~"G\5 f x (1- x2) dx-<il~ ~ ~ ~

3 0

~ ~ ~ Rcf1:r ~ I ~~ ~~<l5 ~ Rcf1:r <p~ <il<1'~~ ~ "1'5<Pf1 ~ frlcf1:r ~ I

4. Using Newton-Raphson method find the positive root of io- + x - 4 = 0 correct up to
six significant figures .. Give the geometrical significance of the method. 8

Newton-Raphson-ast ~ mm'lf ~ l O" + x - 4 = 0 >1m<f'?lG'Br ~ 41-SifG?l ~ ~~ ~ ~
~ ~ Rcf1:r ~ I 9j >;fiN> fG?l \Sill filN><f5 \51~9f<f ~ I

5. a) Find the root of the equation x3 + 2x - 6 = O. by the method of bisection correct
up to two decimal places. 5

~~~ 9f~ >11~G<lJ x3 + 2x - 6 = 0 ~-'1fG~ ~ ~ ~ 9f<f~ ~ ~ Rcf1:r
~I

b)
2

.Using-Trapezoidal Rule evaluate f (2x + 1) dx , taking four subintervals.
o

2
m-fG '5I~?ltGG4~ ~ Trapezoidal Rule -<il~ >11~G<l( f (2x + 1) dx -<il~ ~ Rcf1:r ~ I

o

3

GROUP-B

f*5t'i'j - ~

(Full Marks: 40 )

(9J,~ g go )

Answer Question No.6 and any two from the rest.

~ ~~ ~ <il<1'~~ 8/-~ If:fij ~ m ~
6. 4x2=8Answer any four questions:

a) Show that the vectors ( 3. 1. 2). O. O. 0). (2. 1. 0) and ( 3. 4. 1) are linearly
dependent.

~ 8/, (3.1. 2). (1. O. 0). (2.1. 0) <il<1'\(3.4. 1) ~~~~~I
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7. a)b) Define extreme point of a convex set.

x = { (x. y) : I x I ~ 2} ~<fiG ~ ~ w.rr ~ ~ I b)

c) Justify. whether xl = 1. x2 = 1. x3. = 0 is a basic feasible solution of thesyste

2xI + 2X2 + x3 = 4. xl + x2 - x3 = 2.

Xl = 1. x2 = 1, x3 = 0 ~~ 2xI + 2x2 + x3 = 4. xl + x2 - x3 = 2 ~,

~<fiG ~ ~~ ~~ w.rr ~ 'WrI~ ~ I

d) Examine. whether X = { (x. y) : I X I ~ 2} is convex set.

e) Draw graphically the feasible space given by the L.P.P. :

Maximize

subject to a)

f} Write down the dual of the following L.P.P. :

b)

Maximize

subject to

g) Find the initial basic feasible solution of the following transportation pr

by Matrix Minima method :

Matrix Minima 9j~f\bG\!)~ ~ >j~P1J1FG~~<fiG ~~~ ~lfRR~~~

DI D2 D3 D4

10 2 4 1

3 6 12 8

4 9 2 5

7

4

3

4 3 5 2



n:

em

7.

8.

9.
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a) In a hospttal, meals are served twice to patients. Each 25 grams of the first
meal contains 250 units of protein and 500 units of vitamins where each
25 grams of second meal contains 375 units of protein and 625 -units of
vitamins. In a day's meal each patient should get at least 6000 units of protein
and 11000 units of vitamins. Cost of each 100 grams of first meal is Rs. 12.00
and that of the second is Rs. 15.00. Formulate an L.P.P. to minimize the cost of
food for each day. 8
\£l<PfG ~~ @t~~ ~ ~ J4?l<l'!H~"<P-m ~ I ~~ '5Tl~C«~ ~ 25 ~ 250 -!l<fRP
cmfA \£l~, 500 \£l<fRP ~~ ~c<P \£l<f, ~$J ~ ~ 25 ~ 375 -!l<r<f5 c~ \£l~,
625 \£l<p<flN;vlfil"'l ~ I ~ ~ ~~ ~ ~ @t~ ~~ 6000 -!l<fRP cmfA -!l~,
11000 \£l<p<fl ~~ ~ I ~~ \5l1~C?l?l ~ 100 ~ ~ 12.00 1J1<P1 \£l~, ~
'5Tl~C?l?l ~ 100 ~ ~ 15.00 1J1<P11 \£l<PfG L.P.P. _~ <fl~ <rfC\5~ ~ \5l1~C?l?l
~~~I
Solve the following L.P.P. graphically: 8

CG1~ >tl~C~J ~~ L.P.P. ~ ~~ ~_~
Maximize Z = x + y
subject to 2x ~ y

xs4
x + 2y s 6
x~o, y~O.

Solve the following L.P.P. by simplex method: 8

Simplex 9f~RsC~ ~ L.P.P. fG"?l~~ ~ ~
Maximize Z = 2xI + x2

subject to 2xI + 3x2 s 12
xl - x2 -s 1
-Xl + x2 s 2
xl, x2 ~ O.

Solve the following transportation problem: 8
~"<f\5 ~ J4~J4JlfG?l ~~ ~ ~

DI D2 D3

b)

a)

b)

12 10 7.

8 -3 11

4 6 9

7

10

23

20 15 5

a) Solve by Charne's Big-Mmethod:

Charne's Big-M 9j~RsC~ ~~ ~ ~

8

Maximize

subject to
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b) Solve the assignment problem given by the following cost matrix ,

~~ ~-~ AA~ ~9f ~~ ~~ </lQo'l g

a bed
A

B

C

D

20 23 15 18
14 15 10 19
20 19 17 18
25 20 14 1810. a)

Find the dual of the following L.P.p. ;

~~ L.P.p. fB ~ ~~pmfU~~ g

Maximize

subject to

Xl. X3 ~ 0 and x2 unrestricted ( \5T<rf<r )

b) Prove that intersection of two convex sets is also a convex set.

~'1 ~~ GJ 1fI'U ~C1 ~ C~~ <JiCC"f~~ ~GfG\G ~C"f ~ I

GROUP_ C

~~-~
Full Marks : 40

("1~ ~80)

Answer Question No. 11 and any tuio from the rest.

~ ~ ~~ ~ l!}<r~~ GJ-C~ rro ~ ~\G~ ~
11. Answer any Jour qu'estions ;

a) A particle moves in a straight line according to the. law of m

X = a cos ( nt + b I. Show that the acceleration is directed towards the
and varies as the distance.

l!}~ </l'tr ~@<rr ~<Br x = a cos ( nt + b) ~ ~~ DCC"f I ~ C</ ~ ~
C<tSt!tlN,~~ l!}<r~~ ~ ~ 05m ~ I

b) What is the horse-power of the engine which keeps a train mOVingwith"
v ftl see against a resistance of R poundals ?

R ~<r1<mr ~ v <iJ 1~~\5 ~l!}~ ~~~ ~~?



8

8

4x2=8

of motion
s the origin

with velocity

12. a)

13.
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c) If the angular velocity of a moving point about a fixed origin be constant, show
that the transverse acceleration varies as the radial velocity.

~ ~ ~~ ~~ 1)G1m;!~Cft~ c<PlfCr<.fl0'i'f ~ ~C1 $il"l <pwrf or, ~-~ ~
<P"IifG~ ~C~ ~9f1\~ ~ ~ <P"IifG~ c<IT:~ Jjm<r~ I

d) Define simple harmonic motion.

~ CYWR~ ~\~ ~ I

A particle is moving with a constant velocity parallel to y-axis and a velocity
proportional to y parallel to x-axis. Prove that it will describe a parabola.

~~ <P~ ~'i'f y-~ Jj~l~'!1~ Jj<f1fl ~ ~<r\ x-~ ~1~'!1fl:G1 y--\£l~ ~9fii5\ I
~ c<T<P"IifG~ ~9f'<l ~~ '5!f~ I

o State the principle of conservation of linear momentum.

'@f~ ~'i'('!1 H'!>J'!>l ~ ~ ~ I

e)

g) A particle describes the curve p2 = ar under a force F to the pole. Find the law.
of force.

c<T ~ <JC1F--<.!l~ ~ ~ ~ <PCft p2 = ar ~~ ~ ~ ~ ~ ~
frlr;fu ~ I

Show that for a projectile in vacua, the sum of the kinetic and potential
energies is constant throughout its motion. 8

~'1 ~ c<T, "1Y!J ~ 'i'ff59f'C~ ~ ~~ ~ '8 ~~ ~ .~<PfG~ I
b) A particle moving in a straight line is acted upon by a force which works at a

constant rate and changes its velocity from u to v in passing over a distance x.
. 3 (u + v) x

Prove that the time taken is 2 2 8
2 (u + uv + v )

~m ~ ~<fl-m <P~ ~~ ~<7f <!c~ <PTc<f~ ~'TI:1~<P ~<r\ x 1-~\5lf\!lCQ"~ ~
<P"I1fG~ ~<!'i'f\:<P u C'<I\;<Pv C\5 9ff~r<ri~\5 ~1 I ~"1 <flwrf ~ 1-~~~ ~<Xl <P"ITfG<!1

3 (u + v) x ~ ~'m<r' I
2 (u2 + uv + v2) .

a) A particle is projected vertically upward with a velocity u in a medium whose
resistance varies as the square of the velocity. Show that the greatest height

attained by the particle is V
2

loge ( 1+ u
2 1 where V is the terminal velocity.

2g V2

b) Find the radial. and cross-radial components of velocity and acceleration of a
particle moving along a plane curve. 4 + 4

Jj~'!>Giij ~m ~ ~~ <P~ ~'i'f '8 ~~ ~ ~<r\ ~-~ ~9f1\~~~ frlc;fu
~I
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14. a) Deduce the differential equation of the path for the motion of a particle mo .
in a central orbit under an attractive force F per unit mass in the fo
d2u . F
-2- + u = ~. ( symbols having their usual meaning ).
de h u

I!l~ <f5~ ~ 9f?r 1!l<!Rll~ $5 F ~<f'<f5 ~ <f5'fiSf<f5B! I <f5ct$ ~ ~9rN m'1
'\5Br ~~~ ~ ~'ifG HC~I'0\5l'f<f5'1131~ ~ ~

d2u F
-2 +u=~, ~~~~~\5fC~<1J~ I
de h u

Find the law of force to the pole when the path is r = (l- cos 8) and prove that
F be the force at the apse and v the velocity then 3v2 = 4aF. 4f

<r~ ~~~ ~'f r = (l - cos 8) ~~ ~~ ~ ~ ~ f~9f'f ~ I <rfi1 ~ "It

~ apse -<!l~ ~'f F I!l~~ ~'if v ~~. ~ c<l 3v2 = 4aF I

A body of mass (ml + m2) is split into two parts of masses ml and m2 by
internal explosion which generates kinetic en.ergy E. Show that if aft
explosion the parts move in the same line as before. their relative speed

I .

[
2E ( ml + m2 ) ]z

mIm2 .

(mI +m2) ~1!l~~~~f<1cx{fr~C~~ mI ~ m2 \5Bf~~I!l<r~E~~~
~ I <:TN f<1C4p~C~ ~ AA~ \5l'~"'1'ifG ~~ ~ I!l~ ~coi@m ~ ~ ~ (!f<Ifrl

I

~~~~ c<l'if [ 2E (mi +m2 ) ]z ~ I
mlm2

b)

15. a)

b) .If vI. v2 are the linear velocities of a planet when it is respectively nearest a
furthest from the sun. prove that (l - e) vI = (l + e) v2. where e is the eccentriC
of the orbit of the planet.

<rfi1 vI I!l<r~ v2 I!l~ ~ @m c<l'if ~ <r~ ~. ~ C~ ~ ~ -I!l<r~~, ~

~'f ~ (1- e) VI = (l + e) v2' c<l~ e ~ ~ ~~~ ~~C":tlt!f\!)11-

GROUP-D

Rsi'if-~

Full Marks: 40

('1~ ~80)

Answer Question No. 16 and any two from the rest.

~~ Ol~~ I!l<r~ <f1<Vt~~M C~ c<r-C<f5Wn "i~ ~ ~ ~

16. Answer any Jour questions: 4 x 2:

a) Prove that : P (A) + P (A) = 1

~'f ~ ~ P (A) + P (A) = 1

17.

18.

19.
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b) If cov (x, y) = -40. Ox = 8. 0y = 15. obtain the correlation coefficient of x an? y.

~ cov (x. y) = -40. Ox = 8. 0y = 15 ~ \!)~ x 1!3 Y ~~ ~ RcBI~ I

Define the terms 'attribute' and 'variable' in respect of statistical data.
~,~ ~~ ~ '~' 1!3 '~"I'-<.!l~ ~,~ ~ I

A coin is tossed 3 times in succession. Find the probability of 2 consecutive
heads.
-fl<pfG~ ~~ 3 <r@~ ~ ~ I ~~ '1ffl ~ 9f\W:t >ji&f<:l~1RcBI~ I

The A. M. and G.M. of two numbers are 25 and 15 respectively. Find H.M.
'l,fG ~,~ A. M. 1!3 G.M. <T~ 25 -fl<!, 15 I H.M. frl'cBI~ I
What do you mean by Null hypothesis and Alternative hypothesis?

Null hypothesis -fl<!, Alternative hypothesis <r~ ~ c<r1<Ifrn ?

Find the range of the daily wages of 10 persons:
10~~1\!)J~<fl ~~~RcBI~ I

(Rs.) 20.28.22. 17.21. 27. 24. 18. 16.25.
State and Prove Bayes' theorem.

Bayes' ~9f9fffl ~ ~ -fl<!, $11"1 ~ I

A continuous random variable x has the probability density function given by

J (x) = 2e-2x• x > 0

= O. X :s 0
Find the mean and standard deviation of the distribution.
-fl<pfG~ ~ ~ x -<.!l~~ >ji&1<l~1~ '5IT;~

J(x) = 2e-2x• x » 0
= O, x:s O.

M\Sl\Sr(fBl ~ -fl<!, standard deviation RcBI~ I

Find the correlation coefficient between X and Y from the following data.
Determine also the regresaion line of Y on X and then make an estimate of the
value of Y when X = 12. 4 + 3 + 1
~ ~~ \5l1>jlG~ X -fl<!, Y -fl~ ~ RcBI<P.~ I Y -fl~ X ~~ ~~ R~~"1 ~~ -fl<!OX = 12
~ Y -<.!l~~ Rcfu ~ I

I ~ I-~ "-1 ~ I : I : I ~ I ~ 1181 I ~4 I
A bag contains 8 red balls and 5 white balls. Two successive draws of 3 balls
are made without replacement. Find the probability that the first drawing will
give 3 white balls and the second 3 red balls. 8
-fl<pfG<rm'1f 8 fG C1fc1<!C1-fl<!, 5fG ~ <!C1~I ~~ rr1 ~u ~9f~ ~ 31'6 ~ ~ ~
crIl!3m ~ I ~~ ~ 3fG <!C1~ -fl<!, ~\5)~<1fG~ ~ 3 1'6<!C1C1fc1~m >ji&1<1~1~'fil
~I
Calculate the arithmetic mean and standard deviation of the following
distribu tion : 8
~ M~liSl~~ ~ ~~ -fl<!, ~ ~Jf?5 ~cBI ~ ~

c)

d)

e)

f),

g)

a) 2+6

b)

8

a)

b)

a)

12
Class interval 0 - 9 10 - 19 20 - 29 30 - 39 40 - 49 50 - 59

Frequency 15 20 25 24 34
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'b) Using Fisher's ideal formula calculate the price index number from
following data;
~ \!)~ C~ Fisher-\£l~~ ~ ~l~C<lJ ~ ~ frtr;fu ~ ~

GROUP - E

W5t'if - ~
Full Marks : 40

('1~ g 80)

( Difference Equation and Calculus of Variations)
[ Throughout the entire group, !1 stands for the difference operator, E stands for the shift

. dy
operator and y' (x) stands for - J _

dx

[~~~'11!1 =9f(~\5l~,E =~\5l~'8 y' (x) = ~ ~J

Answer Question No. 21 and any two from the rest.

~ ~ rf° ~ I!l~~ <rr<f\ ~'(3~ C~~ 81-<:<JmrfI rffl ~ ~ ~ I .

21. Answer any Jour questions ;
81-<:<JmrfI ~ ~~~ ~

20.

/

a)

b) A coin is tossed 900 times and heads appear 490 times. Does this re
support the hypothesis that 'the coin is unbiased' ?
1!l<pfG~ 900 <mf q~ ~ 490 <mr ~ ~I I!lfG ~ '~ ~ \!)~'

hypothesis c<IS ~~ <P@ ?
Fit a straight line trend to the following data by the method of least square
estimate the production for 2005 ;
wro \5?:~ N, N3C\5 ~ ~~ 9(~ ~ 1!l<pfG~?lciBl~ trend I!l~~ I!l~ C~ 2
~ ~~~ ~'fI frtr;fu ~ ~

a)

¥,Year 1998 1999 2000 2001 2002 2003 2004
(~)

Production 76 87 95 81 91 96 90
(~~~)

('OOOtons)

Commodity Base Year Current year
(8<U) Price Quantity Price Quantity

A 4 40 8 34
B 2 18 2 28
C 5 12 5 52
D 1 24 10 46

4 x 2:

Find _1_ 5x , taking h = l.
E+2

_1_ 5x I!l~ mrI frtr;fu ~, 81~ h = 1.
E+2

22.

23.
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b) Determine the difference equation of the least possible order form

Yn = A . 3n + B . 4n

Yn = A . 3n + B . 4n C~ ~.~ ~ 9flQ{~ ~'1fG Rc;fu ~ I

c) . Show that ~ is a linear operator.

~ (1:!~ ~<pffl ~ 'i5l9fml~ I

d) State the necessary condition for an extremum of a functional.

Ifj~ functional ~~ extremum ~~ ~l\Slo{1~ ~ ~ <P~ I
e) What do you mean by the closeness in the sense of zero-order proximity of a

curve?

~~~-~~J~Ms~?
f) Write down the Euler's equation for an extremum of a functional.

Xl

V [ Y (x) ] = f F (x. Y (x), yl ( x) dx: y (xo) = Yo. Y (xl) = YI
Xo

~~ functtonal-jlls ~ ~ ~ Euler~~ ~'1fG ~ I
Find the shortest smooth plane curve joining two distinct points in the plane. 4

>j~~Giij \5l<1~~ W'G ~ ~ mm ~ ~ ~~ Rc;fu ~ I

b) Verify that Ux = cI . 2x + c2 . 5x - 6 . 4x is a solution of the difference equation

22. a)

UX+2 -7UX+l -10 . Ux = 12. 4x

~ 9flQ{<!iJ~Cf g ux+2 -7ux+l -10 . Ux = 12 . 4x ~~ ~<:fiil ~

X .X X ~
Ux =cl' 2 +c2' 5 -6. 4 "II}I'<.~ I

c) Find a complete solution of the Euler-Lagrange equation for

X2

f [ y2 - (y/)2 - 2y cosh x] dx .
. Xl

4

4

X2

f [ y2 - (y/)2 - 2yCOShX] dx-~~ Euler-Lagrange ~"I~~'19~<:fiil ~ ~ I

Xl

d) Prove that /).2 (X + 3) 2x = (x + 7) 2x taking difference interval unity.

~"1 ~ (1:! /).2 (X + 3) 2x = (x + 7) 2x, (1:!~ ~ 9fI~ = 1.

Test for an extremum of the functional:

~ functional m~extremum~~~~g
1

I [Y (x)] = f(xy+y2 _2y2yl) dx with Y (0) = 1, y (1) = 2.
o

Solve the difference equation uX+.2 - BUx+l + 25 Ux = 2x2 + x + 1

~~ 9flQ{~ ~'1fG~ ~<:fiil ~ g

23. a)

b)

4

5
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24.

25.

c)

154

c) The first term of a sequence is 1. the second is 2. and every other term is
sum of the two preceding terms. Find the nth term.

~ <il~ f>lC<f51C?:lCi}j~~~ ~ 1, ~ ~ 2 <il~O ~ ~~~ \5IiC'lBI~ 9fC1f~PI~~.
~ n-~ 9fqfG F!c;fu ~ I

a) Define isoperimetric problem. Show that the extremal
X2 2

problem I [Y (x) ] = f y' dx subject to the condition
Xl

X2

I [ y (x) ] = f y dx = constant = k is a parabola.
Xl

Determine the equation of the parabola passing through the point
P2 ( 4. 24 ) and k = 36.

X2

\5l~c>jlC9jR1C~ffi<f5 >j~>jJ1~ Jl,~ ~ I $TI't <P.~ C<T I [ y (x) ] = f Y dx = ~ =

Xl
. X2 2

~ ">!n~ \5l~c>jlC9jR1c~ffi<f5 ~ I [Y (x) ] = f y' dx-<!l~ ~ (extremal) ~

\5ll~ (9jJl~lC<lfC11)~
c<l~ te =.36 I

Xl
PI ( 1,3 ) <il~\ P2 ( 4. 24 ) ~~ \5ll~ ~'t ~cfu

b) Show that Ux = A cos 2:n:x + Bsin 2:n:x is a solution of ux+2 + ux+l + Ux = 0
3 3

2:n:x . 2:n:x
~ c<l ux+2 +uX+l +UX =0 -<il~~~~ Ux = A cos--+ Bsm--

3 3
c) Show that i1f(x) 9 (x) = f (x + h) i1 9 (x) + 9 (x) i1f (xl

~ c<l, i1f(x) 9 (x) = f (x + h) i1 9 (x) + 9 (x) i1f (xl

a) Find the area that maximizes the area enclosed by a rectangle
perimeter.

m 9jR1~~1l£\$' ~~Qr:! c<l C'*\!l<J>C1 D'iiVC<f5 ~~ ~ (}f$I \51frlc;fu ~ I

Find the extremals of the functionalb)

Xl [2 1V [Y (x) ] = f x2 (y' ) + 2y2 + 2xy dx
Xo

Fun ctional V [Y Ix) 1~Z[x 2 Iy,2 ) + 2y 2 + 2xy 1 dx -"'" exlremal <lfa! f.\<fu "'" I

A h • vy lu In is Ruspcnd d from ('nu oint. at \x\. y\) and (x2. y ). Wha
e~\l-V('> Lt" erlhc II <,'quibl"\u1.upo.·' ion under a uniform g lt ti 2 1

~ ., h . ravt a tonal field?
,,,, ~, C am ~ ~ ( .

~,.t'b<·'Gobr ~ •..•1>.;I1"l·:l XI. Yll <il<r, (x2. Y2) C~~\~\5lf\b<f5~~ ~
. "ll:-l '1:-1<ill!) J'ff~Jf<l~~ ~ '? .


