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MATHEMATICS l

Duration: ThreeHours Maximum Marks 150

Notations and Definitionsused in the paper
R: The set of red numbers.

R"={(X, % X;) 1 %€ R i=12....,0}

C: The s&t of complex numbers.
@ The empty set.

For any subset E of X (or atopologicd space X).
E : The dosure of E in X.
E°: Theinterior of Ein X.

E° : The complement of E in X.
Z,={0,12,..,n-1

A': Thetranspose of amatrix A.

ONE M ARK S QUESTIONS (1-20)

1. Consider R2 with the usua topology. Let S={(x,y)e R?:x is aninteger } . Then Sis

(a) Open but Nat Closed
(b.)Both gpen and closed
(c.) Nether open nor closed
(d.)Closed but Not ogpen

2. Suppose X={«, 3,0} . Let

3, ={o. X {ah{e Y} and S, ={p.X.{a} {8.5}}.

Then

(a)Both 3,3, and S, US, aretopologes

(b.)Neither 3,3, nor 3, US, isatopology

(c) 8,u3, isatopology but 3, S, isNot atopology

(d) 3,3, isatopology but 3, U3, isnot atopology
3. For apositiveinteger n, let f.:R— R bedefined by
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! , If 0<x<n
f.(X)=14n+5
0 Otherwise

Then { f,(x)} convergesto zero

(a) Uniformly but Nat in L' norm
(b.)Uniformly and dsoin L* norm
(c.) Point wise but Not uniformly
(d.)In L* norm but Not point wise
4, Let P; and P, betwo projection operators on avector pace. Then
(a) P;+Ps isaprojection if P,P,=P,P; =0
(b.)P—P; isaprojection if PP, =P,P; =0
(c) P.+P, isaprojection
(d.)P,—P, isaprojection
5. Consider the system of linear equations
X+y+2=3 X—-y—z=4,x-5y+kz=6
Then the vaue of k which this system has an infinite number of solutionsis
(@)k=-5
(b)k=0
(c)k=1
(d)k=3
111
6. Let A=|2 2 3|andlet V ={(xY,2)e R®:det(A)=0]. Thenthedimension of V equas
X'y z
(a)o
(b)1
(c)2
(d)3

7. Let S:{O}U{ L. n=12 } . Then the number of anaytic functions which banish only on Sis

4n+7°
(a) Infinite

(b.)0

(c)1

(d.)2
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8. It is gven that iahz” converges & z = 3+i4. Then the radius of convergence of the power series
n-0

ianz“ is
n-0
(a) <5
(b.) =5
(c)<5
(d.)>5
0. Thevaueof o for which G ={¢,1,39,19,27} isacydlic group under multiplication modulo 56 is
(a)5
(b.)15
(c)25
(d.)35
10.  Consider Z,, astheadditive group modulo 24. Then the number of elements of order 8 in the group
Z,, is
@2
(b.)2
(c)3
(d.)4
if xy=0,
11. Define f:R® > Rby f(xy)= \ xy_
2, otherwise
If S={(x,y): f iscontinuous a thepoint (x,y)}, then
(a) Sisopen
(b.)Sis closed
(c) S=¢
(d.)Sis closed
12. Consider the linear programming problem,
max .z=cX +C,X%,C,C, >0
Subject to. X, +X,<3
2% +3%, <4
X, % =0.
Then,
(a) The primal has an optimd solution but the dua does Not have an optima solution
(b.)Both theprimal and the dua have optima solutions
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(c.) Thedua has an optimd solution but theprimal does not have an optima solution

(d.)Neither the prima nor the dua have optima solutions

Let f(x)=x°+x-1xe Randlet x, =k, k=0,1,2,...,10. Then thevaue of thedivided difference

F (X0 X0 X X0 X X1 X0 %70 X X1 Xpo] 1S

(a)-1

(b.)0

(c)1

(d.)10

Let X and Y bejointly distributed random variables havingthe joint probability density function

f(xy)= % if x*+y’<1
0 otherwise

Then P(Y >max(X,-X))=

@ 3

1
(0)3

© 3

1
d) =
(d) 5
Let X, X, ... be a sequence of independent and identically distributed chi-square random

variabl es, each having4 degree of freedom. Define § =>' X?, n=12,....,
i=1

£ S

—LP 5u, a8 nN— oo, then u =

(a)8

(b.)16

(c)24

(d)32

Let {E, :n=12,...} be a decreasing sequence of Lebesgue measurable sets on R and let F be a
Lebesgue measurable set on R suchthat E,(F = ¢. Supposetha F has Lebesgue measure 2 and the

Lebesgue measure of E, equas Znif, n=12,... Then the Lebesgue measure of the set

(ﬁ E"j UF equas
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5
(@) 3
(b.)2

© =

@7

The extremum for the variationa problem

% 2 /4

I((Y) +2yy'_16y2)dX, y(0)=0, y[gj =1occurs for the curve
0

(a) y=sin(4x)
(b)) y=+/2sin(2x)
(c.) y=1-cos(4x)

@) y= 1- 0023(8x)

Suppese Y, () = xcos(2x) isaparticular solution of y" + ay= —4sin(2x).
Then the constant o equas

(a)—4

(b.)-2

(c)2

(d.)4

If F(s)=tan"(s)+k istheLaplacetransform of somefunction f (t),t>0, thenk =
(@) -7
]

b.) ——
() =3
(c)O

T
d)—
YN
Let S={0,1,2)(1,0,1),(-12,1)}  R®. Suppose R’ is endowed with the standard inner product ().
Define M ={xe R*:(x,y)=0fordl ye S}. Thenthedimension of M equals

()0
(b)1
(c)2
(d)3
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TWO MARKS QUESTIONS (21-75)

21.  Let X beanuncountableset andlet 3={U < X:U =¢ or U°if finite}

Then thetopologica space ( X,3)

(a) Is separable

(b.)Is Hausdorff

(c.) Has acountable basis

(d.)Has acountable basis a each point

22 Suppose (X,3) isatopologica space. Let {S ] beasequence of subsets of X.
Then

@) (sUSs,) =sUS

o

s -Us
(C-)LnJSFLnJgn

(d)SUS =SUS
23.  Let (X,d) beametric space. Consider the metric p on X defined by

(b))

VR

p(xy) :min{%,d(x, y)Ix ye X.
Suppaose G, and 3, aretopologes on X defined by d and p, respectively. Then
(@) S, isaproper subset of 3,
(b.) S, isaproper subset of S,
(c)Neither 3, S, nor 3, S,
d)3,=3,
24. A basisof V ={(X, y,zZw)e R*: x+y-z=0, y+z+w=0,2x+y-3z—w=0)}
(@){(11-10),(01,11),{(21,-31)]
(b){(1-10,2)
(c){(10,1,-1)

(d){(1-10,1),(10,1-1)]
25.  Consider R® with the sandard inner product. Let

)
|
1
J
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s={(L11).(2-1.2).(1-22)}.

For asubset W of R, let L(W) denote the linear span of W in R®. Then an orthonorma set T with
L(S)=L(T) is

@) {%(Lll),%(l—&l)}

(b){(10,0),(0,1,0),(0,0,1)}
1 1
) — 1),—(1,-10
(c){ﬁ(u )51 )}
1 1
d):— 1),—(0,1,-1
(@) 514, 751042
Let A be a3x3 matrix. Supposethat theeigen vaues of A are-1, 0, 1 with respective eigen vectors

(L-1,0)', (11-2) and (11,1). Then 6A equas

(@)| 5 -1 2
1 0
(b)|0O -1 O
0 0
1 5 3
(c)]5 1 3
3 3

@) 9 -3 0
0 0 6

Let T: R — R® bealinear transformation defined by
T((xV.2))=(x+y-zX+y+2y-2).

Then the matrix of the linear transformation T with respect to the ordered basis
B={(0,10),(0,0,1),(10,0)] of R*is0

1 1 -1
@1 1 1
1 -1 1
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©)1 1 1

)1 -1 0

@1 1 1

Let Y(x)=(y.(X).Y,(x)) and let A:{_k?’ _11}

Further, let S be the set of vaues of k for which al the solutions of the system of equations
Y'(x) = AY(X) tend tozero x — o=. Then Sis given by

(a) {k:k<-1

(b){k:k<3}

(c) {k:k<-1

(d){k:k<3]

Let u(xy)=f (xe’)+g(y*cos(y))

Where f and g are infinitely differentiable functions. Then the partid differentia equation of
minimum order satisfied by uis

(@)u, +xu, =u,

(b)u, +xu, =xu

X

(C) Uy, —Xu, =U,

(d)uy, —xu, =Xxu,
Let C bethe boundary of thetriang e formed by the points (1,0,0),(0,1,0),(0,0,1).

Then the vaue of thelineintegral gS—Zydx+(3x— 4y?) dy +(2* +3y) dz is
C

()0
(b)1
(c)2
(d.)4
Let X beacomplete metric spaceand let E ¢ X . Consider the following statements:
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(S) Eiscompact

(S) Eisclosed and bounded

() Eisclosed and totaly bounded

(S) Every sequencein E has asubsequence convergngin E
(@)s

(b)S

€)S

(d)S

Consider the series ZnTllzs' n(nx).

Then the series

(a) Converges uniformly on R

(b.) Converges point wise but not uniformly on R

(c.) Convergesin L1 normto an integrable function on [0, 2z ] but does not converge uniformly on R

(d.) Does not converge point wise

Let f(z) be an andytic function. Then the vaue of Jjﬂ f(€")cos(t)dt equals

(@)o

(b.) 2z f (0)

(c) 2z £'(0)

(d)zf'(0)

Let G, and G, be the images of the disc {ze C:[z+1|]<1] under the transformations
(1-i)z+2 (1+i)z+2 :

W =+——— and w=+——=—— respectively. Then
(1-i)z+2 (1+i)z+2

@)Gi={weC:Imw) <0} and G, ={w €C: Im(w) ?0}

(b.)Gy={weC:Im(w) >0} and G, ={w eC: Im(w) < 0}

(€)Gi={weC:Imw)>2} and G, ={w eC: Im(w) < 2}

(d)Gi={weC:Imw) <2} and G, ={w eC: Im(w) > 2}

Let f(z)=2Z -1. Thenthemaximumvalueof | f (z)| ontheunit disc D ={ze C:|z|<1} equds
(@)l

(b.)2

(c)3

(d.)4
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1
Let T(2)= 72 -32+2

. 1. : . .
Then the coefficient of ;lntheLaJrent series expansion of f(z) and is

(a)0
(b)1
(c)3
(d)5
Let f:C— C beanahitrary analytic function satisfying f (0)=0and f(1)=2. Then
(a) there exists asequence{ z,,} such tha |z,| and [f(z,,)[>n
(b.)there exists asequence{z,} suchtha |z, and [f(z,)|<n
(c.) there exists abounded sequence{z,} suchthat |z,| and [f(z,)>n
(d.)there exists asequence{ z,,} such tha z, — 0 and f(z,) — 2
Define f :C—C by
f(2)= {O, if Re(z):Oor_Im(z:O,)
z, otherwise
Then the set of points wheref is anadyticis
(@){z:Re(z) #0and Im(z) # O}
(b){z:Re(z)= 0}
(c){z:Re(z) # 0orIm(z) = 0}
d){z:Im(2)= 0

Let U(n) betheset of dl posttive integers less than n and relatively primeto n. Then U(n) isagound
under multiplication modulo n. For n = 248, the number of elementsin U(n) is

(a)60

(b.)120
(c.)180
(d.)240

Let R(X) by the polynomia ring in x with redl coefficients and let | = (3¢ + 1) be theided generated
by the polynomia ¢ +1in R[x]. Then

(@)l isamaxima ideal

(b.)l isaprimeideal but NOT amaxima ided
(c)1'isNOT aprimeided

(d.)R[X] /I has zero divisors

Consider Zs and Zy as ring modulo 5 and 20, respectively. Then the number of homomorphism ¢ :
Z5 > Zyis

@)1
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(b.)2
(c)4
(d.)5

Let Q bethe field of rationd number and consider Z, asafield modulo 2. Let f(X) = X3 — 9% + 9X +
3.

Thenf(x) is

(a) irreducible over Q but reducible over Z,
(b.)irreducible over both Q and Z»

(c.) reducible over Q but irreducible over Z,
(d.)reducible over both Q and Z,

Consider Z5 as fiddd modulo 5 and let

f(X) =X +4x +4xX° +4¢ +x+1

Thenthezero of f(x) andover Z; are1and 3, with respective multiplicity

(a)land 4
(b.)2and 3
(c)2and 2
(d)land 2

Consider the Hilbert space | ? = {x:{xn}: X, € R, ixﬁ <oo}
n=1
Let E :{{xn} |, [<e % for all n}beasubset of I°. Then

(@) E° :{x:|xn |<%for all n}

(b)E°=E

(c)E° ={x:| X, |<—i for all but finitdy rrawn}

(d)E°=¢

Let X and Y benormed liner spacesandtheT : X — Y bealinear map. Then T is continuous if
(a) Y isfinite dimensional

(b.)X is finite dimensional

(c) T isoneto one

(d.)T isonto

Let X beanormed linear spaceand let E, E, — X. Define

E,+E ={x+y:xe E,ye E}.
ThenE, +Eis
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(a) openif E; or E, is open
(b.)NOT open unless bath E; and E; are open
(c)closed if E; or E; is closed
(d.)closed if both E; and E, are closed
For eech ae R, consider the linear programming problem
Max. z= X +2X,+ 3%, +4X,
subject to
ax +2x, <1
X +ax, +3x, <2
Xp, %5 %5, X, 2 0.
Let S{ ae R : thegiven LP problem has abasic feasible solution} . Then
(a) S=¢
(b)S=R
(c)S=(0, )
(d.)S= (-c0, 0)
Consider the linear programming problem
Max. z= X +5X%, +3X%,
subject to
2% —3X, +5%, <3
3X +2% <5
X, X, X%, 20.
Then the dua of this LP problem
(a) has afeasibl e solution but does NOT have a basic feasible solution
(b.) has abasic feasible solution
(c.) has infinite number of feasibld solutions

(d.) has no feasible solution

Consider a trangportaion problem with two warehouses and two markets. The warehouse capacities
aeag = 2 and & = 4 and the market demands are b; = 3 and b, = 3. let x; be the quantity shipped
from warehouse i to market j and ¢; be the corresponding unit cost. Supposethat ¢ = 1, ¢ = 1and
Coo = 2. Then (X1, X2, Xo1, X20) = (2, 0, 1, 3) is optimd for every

(@)xze [1,2]
(b)xe2 € [0, 3]
(c)xp€e [1, 3]
(d)x € [2,4]
The smallest degree of the polynomid that interpolates the data
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X -2 -1 oOf1] 2] 3

f(x) | -58 | -21 |-12|-13| -6 | 27

is

(a)3
(b.)4
(c)5
(d)6

Supposethat X is sufficiently closeto 3. Which of the fol lowingiterations X,+1 = g(%,) will converge
to thefixed point x = 3?

n+l

(b) X,y =342,

(@) x,, =—16+6Xx, +Xi

n

Consider the quadrature formula, _[_11|x| f(x)dXz%[f (%)+f(x)]

Where %, and x; are quadrature points. Then the highest degree of the polynomid, for which the
aboveformulais exact, equas

(@)l

(b.)2

(c)3

(d)4

Let A, B and C be three events such that

P(A) = 0.4, P(B) = 0.5, P(AUB) = 0.6, P(C) = 0.+ and P(AUBUC’) = 0.1
Then P(AUBIC)=

O

)3

© 3

1

)z
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Consider two identical boxes B, and B,, wherethebox B (i = 1, 2) containsi +2 red and 5-i-1 white
bdls. A fair die is cast. Let the number of dots shown on thetop face of thediebeN. If N is even or
5, then two bdls are down with replacement from the box B4, otherwise, two bdls are drawn with
replacement from the box B,. The probability that the two drawn bals are of different coloursis

5
a_ —_—
(@) -
9
b.) —
() >
12
(c) o5
16
d) —
(d) >
Let X4, X,,.... be asequence of independent and identica ly distributed random variable with
P(X, =) =P(X,=1) =3

Suppase for the gandard normal random variable Z, P(-0.1< Z < 0.1) = 0.08.

o : n
If S, :iZ:l: X;, thenlggP[Sn >EJ:
(a)0.42
(b.)0.46
(c.) 0.50
(d.)0.54

Let X4, Xy ... , X5 be a random sample of size 5 from a pgpulation having standard normal
distribution. Let

(d.)5.2

Let X, = 35, % = 7.5 and X3 = 5.2 be observed vaues of random sample of size three from a
population having uniform distribution over theinterval (6, 6 +5), where 6 € (0, «) is unknown and
is to be estimated. Then which of thefollowingis NOT amaximum likelihood estimate of 67

(a)24
(b)2.7
(c)3.0
(d)3.3
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The vaue of J.: J: x‘e”Vdxdy equals
y

@ 3

1
(0)3

© 3

(d)1

Iim[(n+1)_[§x” In(1+x) dx} =

(a)0

(b.)In2

(c)In3

(d.)eo

Consider thefunction f: R — R defined by

x4, if xisrational,

f(x)= N

2x* -1, if xisirrational
Let Sbethe set of points wheref is continuous. Then
(a)S={1}
(b.)S={-1}
(c)s={-1,1}
(d)S=1¢
For apositive rea number p, let (f,: n= 1, 2,....) be asequence of functions defined on [0, 1] by

NPy, if OSXE
BOJ=Y g 1 |

—, if —<x<1

xP n
Let f(x)=limf, (x),xe[0,1]. Then, on[0, 1]
(a) fis Riemann integrable

(b.)theimproper integd ij (x)dx convergesforp > 1

(c.) theimproper integd j:f (x) dx convergesforp <1

(d.)f,, converges uniformly

Which of thefollowing inequality is NOT truefor xe [%Zj
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a)e*>

Let u(x, y) bethe solution of the Cauchy problem
xu, +u, =L u(x0)=2In(x),x>1

Thenu(e 1) =

(a)-1

(b.)O

(c)1

(d)e

Suppose  y(x ﬂj )sin(x+t)dt, xe [0, 27] has egenvaue /1=%and /1=—7%, with

corresponding eigenfunctions y, (x)=sin(x)+cos(x) and 'y, (X)=sn(x)—cos(x), respectively.
Then theintegrd equation

y(x)=f (X)+71[I:”y(t)s'n( x+t) dt, xe [0, 27]
has a solution when f(X)=

(a)l

(b.)cos(x)

(c.) sin(x)

(d.) 1+sin(x) + cos(X)

Consider the Neumann problem

u,u, =0,0<x,<7z,-1<y<1

u, (0, y) =u, =(z,y)=0,
u,(x-1)=0u,(x1)=a+Bsin(x)
The problem admits solution for

@) «=0,3=1

(b)a=-1p=7
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(c.)a=1ﬂ=§

dyo=Lp=-x

The functiona

J':(l+ x)(y;)°dx, y(0) =0,y(1)=1, possesses
(a) strong maxima

(b.)strong minima

(c)weak maximabut NOT agrong maxi ma

(d.)weak minimabut NOT adrong minima

Thevaue of o for which theintegrd equation u( x) :aj.;ex“u(t)dt, has anon-trivid solution is
(a)-2

(b.)-1

(c)1

(d)2

Let P, (x)bethe Legendre poly nomia of degreen and let

m

Poa(0) == —"=R, (0) M=12....
If Pn(O):—%,then [ P2(x)ax =
@ 5

)5

© =

@2

For which of thefollowing pair of functions y,(x) and y, (x), continuous function p(x) and g( x)

can be determined on [-1, 1] suchthat y,(x) and y, (X) givetwo linearly independent solution of
y'+p(x)y+a(x)y=0,xe[-11]

@

)2
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5
C.)—
( )16

@)

70.  Let Jy(.) and J,(.) betheBessd functions of thefirst kind of orders zero and one, respectively.
1

® szs+1
(b.) ! -1
Vst +1
O 7
S
d. -1
@) Vs +1

COMMON DATA QUESTIONS

Common Data for Questions 71, 72, 73:

Let P[0, 1] = {p : p isapolynomia function on [0, 1]} . For pe P[0, 1] define
IPll = sup {Ip(x)]:0 < x<1}

Consider themap T:P[0, 1] — P[0, 1] defined by

(T0) (%)== (P(X)):

71. Theliner mep T is
(a) oneto one and onto
(b.)oneto one but NOT ornto
(c)onto but NOT oneto one
(d.)neither one to one nor onto
72.  Thenormd linear space P[0, 1] is
(a) afinite dimensiona normed linear space which isNOT aBanach space
(b.)afinite dimensiona Branch space

(c) aninfinite dimensional normed linear space which is NOT aBranch space
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(d.)an infinite dimensional Banach space
73. Themap Tis

(a) closed and continuous

(b.) neither continuous nor closed

(c.) continuous but NOT closed

(d.)closed but NOT cortinuous

Common Data for Questions 74, 75:

Let X and Y be jointly distributed random vari ables such that the conditiona distribution of Y, gven X = X,
isuniformon theinterva (x—1, x+ 1). Suppose E(X) = 1 and Var (X) = %

74. The mean of therandom variableY is

1
a —
(@) >
(b.)1

3
c)—
OF

(d)2
75. Thevariance of therandom variable Y is

OF:

)2

(c)1
(d.)2

TWO M ARKSQUESTIONS (76-85)

Linked Answer Questions: 76-85 carry two marks each
Statement for Lined Answer Questions 76 and 77:

Supposethe equation x*y"— xy*+(1+x* )y =0 has asolution of theform y=x"» ¢, x",¢, #0
=0

76.  Theindicial equation forris
(@)r’-1=0
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(b)(r-17%=0
(c)(r+1)*=0
(d)rf+1=0
77. For n> 2, the coefficients ¢, will satisfy the relation

(@) nc,-c_,=0
(b)n*c,+c,_, =0
(c)c,—-n’c_,=0

(d)c +nr°c_,=0

Statement for Linked Answer Question 78 and 79:

WWW. pariKshaguru.com

all the test
s

2

A particle of mass m slides down without friction donga curve z :1+7 in the xz-plane under the action of

constant gavity. Suppose the z-axis points verticaly upwards. Let X and X denote % and

d?x
dt?’

78.

79.

respectively.

The Lagrangan of the motion is

1, X2
a) =mx°(1+x*)—mg| 1+—
@ gme(uee)-mo[ 1+

(b.) 1m)'(2(1+x2)+m 1+ A
72 g 2

1 e (1, X
(c.)mex rrg[1+ 2)

(d.) %mX2 (1+x*)-mg (1+ X?J

The Lagrangan equation of motion is
(@) X(1+ %)= —x(g+x*)

(b) X(1+ %)= x(g+ X*)

(c) X=—0gx

(d) X(1-x*)=x(g+X*)

Statements for Linked Answer Questions 80 and 81

Let u(x, t) bethe solution of the one dimensional wave equation

U,—4U, =0,—c0c< X<oo,t >0
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U (x,0)= 16— %, |x <4,
' 0, otherwise,

U, (x,0)= {1 | x[<2,

0, otherwise,

and

80. For1<t<3,u(2t)=
1r 2 1 .
(a) 5[ 16-(2-2) }+§[1_ min{Lt-1]

(b) %:32—(2— 20)° - (2+2)" |+t

) % 32-(2-21)° - (2+ )" |+1

(@) Y16 (2-2)" | 2[1-mex{a-1,-1]

81. Thevaueof u(2, 2)
(a)equas-15
(b.)equas-16
(c)equas O
(d.)does NOT exist

Statement for Linked Answer Questions 82 and 83:
Suppase E ={(x,y):xy=0}. Let f :R?®— R bedefined by
0, if xy=0,
f(xy)=
(xy) ysin(%} xsin(%], otherwise

Let S, betheset of paints in R* where f, exists and S, bethe set of the pointsin R® where f, exists. Also, let
E; bethe set of points wheref, is continuous and E, be the set of points wheref, is continuous.

82. S and S, are given by
(@) S=EAX y)y=0}, S=EBAKXy): x=0}
(b)S=E{xy)y=0}, S=EA(xy):y =0}
€)S=S =R
(d)S= S =EA(0, 0)}
83. E; and E; are gven by
@E=E=5SnS
(b)E1=E; =S n S (0,0)}
C)E1=S, E:=S
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d)E1=S,E=5
Statement for Linked Answer Questions 84 and 85:
300

Le AAIO 6 2
0 2 6

and let \ > A, >3 betheegenvaueof A.

84.  Thetriple (A, A2, A3) equals
(a)(9,4,2)
(b.)(8, 4, 3)
(c)(9, 3,3
(d.)(7,5,3)

85. Thematrix P such that P'AP =

O O .~

o O

S o o
n

1
|

|
N

(@)

L&~ o
et Ok

e

Sl 5= 5= - i B

5l & &

(b))

r
L

o o <|
1N

(c)

|
I—‘%‘Ho

N

I
L

&= &l

(d)

NRpNTeg
§|||—\§||H o
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