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Consider the following subset of R :

Which one of the following statements is true?

(@ infu=5 (b) infu=4 (c)infu=3 (d) infu=2
(©

Let X be a non-empty finite set and Y = {f -(0) : f is a real-valued function on X}

Which one of the following statements is true?

(@ Y isaninfinite set

(b) Y has 2¥ elements

(c) There is a bijective function from Xto Y

(d) There is asurjective function from Xto Y

(b)
Consider the following infinite series:
= sin(nm/2) e ( 1]

e log| 1+—
@ XL (B) 2 log| 1+ 5
Which one of the following statements is true?
(@) (a)isconvergent, but (b) is not convergent (b) (a) is not convergent, but (b) is convergent.
(c) Both (a) and (b) are convergent (d) Neither (a) nor (b) is convergent.
(©
Consider the sequence (&), , where a, = C0s ((—1)n n_2n + %n] . Which one of the following statements is
true?

. ) 1 .

(@ limsupa, =§ (b) limsupa,, =1 (c) limsupa,, =5 @ limsupa,, =0
(b)

Let f :R — R be adifferentiable function such that f and its derivative f ' have no common zeros in [0,1].
Which one of the following statements is true?

(@ f nevervanishesin[0,1]

(b) f hasat most finitely many zeros in [0,1]
(c) f hasinfinitely many zerosin [0,1]

d) f(1/2)=0

(®)
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Let f (x) be a cubic polynomial with real coefficients. Suppose that f (x) has exactly one real root and that this
root is simple. Which one of the following statements holds for ALL antiderivatives F(x) of f (x)?

(@) F(x) has exactly one real root (b) F(x) has exactly four real roots
(c) F(x) has at most two real roots (d) F(x) has at most one real root
(©

We denote by | the n x nidentity matrix. Which one of the follawing statements is true?
(@) IfAisareal 3x2 matrix and B is areal 2x3 matrix such that BA=1.then AB = L,.

3 3

1 2] Then there is a matrix B with integer entries such that AB =1,

(b) Let A be the real matrix (

31
(c) Let Abethe matrix (1 2] withentriesin 7 / 67 . Then there is amatrix B with entries in 77,/ 67, suchthat

AB =1,
(d) IfAisareal non-zero 3x3 diagonal matrix, then there is a real matrix B such that AB = I,

(©

Let A=(a ) bethenxnreal matrixwith & ; =1j forall1<i, j, j<n.If n>3.

which one of the following is an eigenvalue of A?

(@ 1 (b) n © n(n+1)/2 d) n(n+1)(2n+1)/6
(d)

Which one of the following statements is FALSE?

(@ The product of two 2x2 real matrices of rank 2 is of rank 2

(b) The product of two 3x3 real matrices of rank 2 is of rank at most 2

(c) The product of two 3x3 real matrices of rank 2 is of rank at least 2

(d) The product of two 2x2 real matrices of rank 1 can be the zero matrix

(©

Let Abe ann x n matrix with. complexentries. If n> 4, which one of the following statement is True ?
(@ A does not have any non-zero.invariant subspace in C".

(b) A has an invariant subspace in C" of dimension n-3.

(c) Alleigenvalues of Aare real numbers.

(d) A?does not have any invariant subspace in C" of dimension n—1.

(b)

Let (—,—) be a symmetric bilinear form on R? such that there exist nonzero v,we R??

such that (v,v)>0>(w,w)and (vw) = 0. Let A be the 2x2 real symmetric matrix representing this bilinear
form with respect to the standard basis. Which one ofthe following statements is true ?

(@ A2=0 (b)rank A=1
(c) rankA=0 (d) There exists ueR?, u = 0 such that (u,u) =0
(d)
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2 -1 0
ForaacR,let A, =| -1 2 -1|. Whichone of the following statements is true?
0 -1 a

(@ A, ispositive definite foralla<3

(b) A, is positive definite for alla>3

(c) A, ispositive definite for alla >-2

(d) A, is positive definite only for finitely many values of a.

(b)

Let H = {z e C:Im(z)>0}denote the upper half plane and let f :C — C be defined by f(z) = e”.
Which one of the following statements is true?

@ f(H)=C\{o0} (b) f (H)~ H iscountable.
(© f(H) isbounded (d) f (H) isaconvex subset of C.
©

Let f be ameromorphic function on an open set containing the unit circle C and its interior. Suppose that f has
no zeros and no poles on C, and let n_and n, denote the number of poles and zeros of f inside C, respectively.
Which one of the following is true ?

1 o(zf)
(a) Z—TCIJ'%dZ = no —np +1

C

1 ()
(b) Tmi?dz = no —np —1

p

1 zf )
(©) Z—MI%dz:no—n

C
1 (af)
(d) 2_mj — dz:np—n0

@)

Let f: C — C be a real-differentiable function. Define u,v: R> — R by

u(x,y)=Ref (x+iy)and v(x,y)=Im f (x+iy), x,yeR

Let Vu=(u,,y,) denote the gradient. Which one of the following is necessarily true ?

(@ Forc,c, € C,thelevel curvesu=c ,andv=c, are orthogonal wherever they intersect.
(b) Vu-Vv =0 ateverypoint.

(c) Iffisanentire function, then vy .vv =0 atevery point.

(d) If vu-vv=0ateverypoint, thenf isanentire function.

©
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How many roots does the polynomiaol
7% -50z% +402° + 6z +1

Here in the opendisc {zeC:|z|<1}?

(@ 100 (b) 50 (c) 30 (dyo
(©

In any class of 50 students, which one of the following statements is necessarily true?
(@ Two students have the same birthday

(b) Everymonth has birthdays of at least five students

(c) There exists a month which has birthdays of at least five students

(d) The birthdays of at least 25 students are during the first six months (from January till June)
©

Let G be any finite group. Which one of the following is necessarily true’?

(@ G isaunion of proper subgroups

(b) G isaunion of proper subgroups if |G| has at leat two distinct prime divisors

(c) IfG isabelian, then G is a union of proper subgroups

(d) Gisaunion of proper subgroups if and only if G is not cyclic

@

Which one of the following is equal to 137 + 237+ 3% +_...... +88%in 7/8977?

(@) 88 (b) -88 (c) -2 (do
)

Consider the field C together with the Euclidean topology. Let K be a proper subfield of C that is not contained
inIR. Which one of the following statements is hecessarily true ?

(@ KisdenseinC.

(b) Kisanalgebraic extension of Q.

(c) Cisanalgebraic extension of K.

(d) The smallest closed subset of € containing K.is NOT a field

(@)
Let f : R — IR be defined by

e

and f ' be its derivative. LetS ={ceR: f'(x) <cf (x)for all x e R}
Which one of the following is true ?

@ S=9¢ (b) S # ¢ and Sis a proper subset of (1,%)
(c) (2,0) is aproper subset of S d) SN (0,1)=¢
@)

The smallest real number A for which the problem

—y"+3y =21y, y(0)=0, y(n)=0

has a non-trivial solution is

@ 3 (b) 2 ©1 (d) 4
(d)
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2 2 2
The following partial differential equation x? a—g— 2Xy 0 —3y? 0 lj +8_u_8_u =0is

OX OXoy oy ox oy
(@) elliptic in{(x,y)eR?:y>0} (b) parabolic in {(x,y)eR? x>0,y >0}
(c) hyperbolicin {(x,y)eR?>:xy =0} (d) parabolic in{(x,y) eR% xy =0}
©

Consider the Cauchy problem for the wave equation
2 2
8—l;—4a—lj:0,—oo< X<oo, t>0,
ot OX
)
U(X,O): e/, x#0
0 x=0

Z—f(x,o): xe X, xeR

Which one of the following is true ?

t—oow too too

@)

Using Euler's method with the step size 0.05, the approximate value of the solution“for the initial value problem

% =3x+2y+1, y(1)=1

X

at x=1.1 (rounded off to two decimal places), is

(@ 1.50 (b) 1.65 (c)1.25 (d) 1.15
(©

@ limu(51t)=1 (b) limu(5,t)=2 © !Lrpou(5,t)=% @ limu(51t)=0

1 1
The cardinality of the set ofextremals of J[y] = I ( y’)2 dx, subjecttoy(0)=1, y(1)=86, j ydx =3 is
0

@ 0 (b) 1 (c)2 (d) countably infinite
(b)

1
2 A X+t

The value of A for which the integral equation Y (X) = A f x“e**'y (t) dt has anon-zero solution, is
0

4 b 2 4 ’ 2
1+¢€° (b) 1+¢€° © e’ -1 @ e’ -1

@)
(©
Let g denote the acceleration due to gravity and a > 0. Aparticle of mass m glides (without friction) on the

cycloid given by x=a(6-sin0),y =a(1+cos6), with 0 <0 < 2. Then the equation of motion of the
particle is

@) (l—cose)é+%(sin 6)(6)2 —%sin 0=0 (b) (1-2c0s0)8+(sin 6)(6)2 —%sin 0=0
() m(1-2cos0)8+ (sin 6)(6)2 +%sin 0=0 (d) m(1—2cose)é+g(sin 6)(6)2 —%sin 0=0
(@)
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49, Let (X,Y) be arandom vector with the joint moment generating function

3 1.,.YV(5 1Y
MX,Y(tl’tZ):(Z-i_Zetlj (E'Fgetz], (tz,tz)ERz
Then P(X +2Y >1)isequal to

1581 1875 125 3331

@ 356 ®) 356 ©) 3256 @) 3156
Ans. (a)
60.  Consider the linear programming prablem:

Maximize z = 3x + 4y

subjectto x+y <12, 2x+3y <30, x + 4y <36, x>0,y > 0.

Then the optimal solution of the given problem is

(@ x*=6,y*=6 (b) x*=7,y*=5 () x*=3,y*=8 (d) x*=4,y*=8
Ans. (a)

PART-C

61.  Let{A}  beacollectionofnon-empty subsetsofZ suchthat A N A =¢form=n.1f Z=U , A, then
which of the following statements are necessarily true ?
(@ A isfinite for everyintegern>1.
(b) A isfinite for same integer n>1.
(c) A isinfinite for some integern=>1.
(d) A iscountable (finite or infinite) for every integern>1
Ans.  (d)
62. Let x be a real number. Which of the following statements are true ?

.1
(@ There exists an integer n > 1 such that n’sin o > X

. : 1
(b) There exists an integer n> 1 such that N COSH 2X
(c) There exists an integer n> 1 such that pe=" > x

(d) There exists an integer n> 2 such that n(log n)‘1 > X
Ans. (a,b,d)

63. Let f:R—R be a continuous function such that |f (x)—f (y)|>log(1+|x—y|)for all x,yeR.
Which of the following statements are true ?

(@) f isnecessarily one-one (b) f need not be one-one
(c) f isnecessarily onto (d) f need not be onto
Ans. (a,c)

64.  Let f:[0,00] >R be the periodic function of period 1 given by f (x) =1—|2x —1| for x €[0,1]

Further, define g :[0,50) - R by g(x) = f (x*). Which of the following statements are true ?

(@) f iscontinuous on [0, «) (b) f is uniformly continuous on [0, «)
(c) giscontinuouson [0, «) (d) g is uniformly continuous on [0, o)
Ans.  (ab,c)
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68.

Let ( f, ), , be the sequence of functions defined on [0,1] by

1+\/;
2

()=l

Which of the following statements are true?
(@ (f )convergespointwise on [0,1]
(b) (f ) convergesuniformly on compact subsets of [0,1) but noton [0,1)
(c) (f)convergesuniformlyon[0,1) butnoton[0,1]
(d) (f )convergesuniformlyon [0,1]
(a,d)
For areal number A, consider the improper integrals

_J w _Idx

Which ofthe followmg statements are true ?
(@) There exists A suchthat I, converges, but K, does not converge
(b) There exists A suchthat K, _converges, but |, does not converge
(c) Thereexists A suchthat I, K both converge
(d) There exists 2 suchthat neither I, nor K, converges
(a,b,d)
Which of the following statements are true ?
(@ Thefunction f :R — R defined by
f ()= {[x]sinl/x for x =0
0 forx=0
has a discontinuity at 0 which is removable
(b) Thefunction f :[0,00) — R defined by
f ()= {sin (logx)'.for x =0
0 forx=0

has a discontinuity at 0 which is NOT removable.
(c) Thefunction f : R — R defined by

f (%) e forx<0
X) =
e’/CY for x>0

has a jump discontinuity at 0

(d) Letf,g:[0,1] — R be two functions of bounded variation. Then the product fg has at most countably
many discontinuities

(b,c,d)
For real numbers a,b,c, d.e, f, consider the function F : g2 _ R? given by

F(x y)=(ax+by+c,dx+ey+f), forx,yeR

Which of the following statements are true?
(@ F iscontinuous. (b) F is uniformly continuous.
(c) F isdifferentiable. (d) F has partial derivatives of all orders
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(a,b,c,d)
For a differentiable surjective functionf: (0,1) — (0,1), consider the function

F:(0,1)x(0,1) > (0,1)x(0,1) given by

F(xy)=(f(x),f(y)), xye(0,1).1f f'(x)=0 foreveryxe(0,1), then

which of the following statements are true ?

(@) Fisinjective

(b) Fisincreasing

(c) Forevery (X',y")e(0,1)x(0,1), there exists a unique (x,y)€(0,1)x(0,1) such that F (x, y) = (X, Y.
(d) The total derivative DF (x,y ) is invertible for all (x, y)(0,1) % (0,1)

(@).(c),(d)
Suppose that f: [-1,1] — R is continuous. Which of the following imply that f is identically zero on [-1,1] ?

1 1
@ [f(x)x'dx=0foralinx 0 (b) [ () p(x)dx =0 forall real polynomialsp (x)
-1 )
1 1
() j f (x)x"dx =0 foralln > 0 odd. (d) _[ f (x)x"dx =0 foralln> 0 even.
-1 -1
(a.b)

Let IF be a finite field and VV * be a finite dimensional non-zero [F-vector space.

Which of the following can NEVER be true ?

(@ V isthe union of 2 proper subspaces.

(b) V isthe union of 3 proper subspaces.

(c) V hasaunique basis.

(d) V has precisely two bases.

(@)

Se LetT - R° — R® be a R-linear transformation. Suppose that (1, -1, 2, 4, 0), (4, 6, 1, 6, 0) and
(5,5, 3,9, 0) span the null space of T« Which of the following statements are true ?

(@ Therankof Tisequalto 2

(b) Suppose that for every vector veR®, there existsnsuch that T," = 0. Then T 2 must be zero

(c) Suppose that for every vector v eRR®, there exists nsuch that T, = 0. Then T * must be zero
(d) (-2,-8, 3,2, 0) is contained in the null space of T

(a,c,d)

Let X,Y be two nxn real matrices such that

XY =X?+ X +1

Which of the following statements are necessarily true ?

(@ Xisinvertible (b) X+ lisinvertible (€) xy =YX (d) Yisinvertible
(ac)

. 1 4
ConSIderA:{2 3}Suppose A’ —AA%Z —7A%+11A%2 - A—101 = aA+b| forsome a,beZ.

Which of the following statements are true ?

@ a+b>8 () atb<7 (©) a+ bisdivisibleby2  (d)a>b
(b,c)
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Let A be an nxn real symmetric matrix. Which of the following statements are necessarily true ?
(@ Aisdiagonalizable.

(b) If Ax=1 for some positive integer k, then A2 =1.

(c) If Ax =0for some positive integer k, then A2=0.

(d) Alleigenvalues of Aare real

(a,b,c,d)

Suppose a 7x7 block diagonal complex A has blacks

0 1 2mi 1 0
(0)’(1)’(0 0]’ and | 0 2m 0 | 5ngthe diagonal
0 0 2ni

Which of the following statements are true ?

(@) The characteristic polynomial of Ais x° (x —1)(x — 2i )3

(b) The minimal polynomial of Ais x? (x —1)(x —2mi)’.

(c) The dimensions of the eigenspaces for 0, 1, 2ri are 2, 1, 3 respectively

(d) The dimensions of the eigenspacesfor 0, 1, 2riare 2, 1, 2 respectively

(a,d)

Let A be a real diagonal matrix with characteristic polynomial ;2 — 252 — + 2 . Define a bilinear form
(v,w) =Vv'Aw on 3. Which of the following statements are true ?

(@ Aispositive definite.

(b) A? is positive definite.

(c) There exists anon zeroy ¢ R*suchthat (v,v) =0.

(d) rankA=2

(b,c)

Consider the quadratic form Q(X, y, z) = X2+ xy + y? + xz + yz + z2. Which of the following statements are true ?
(a) There exists a non-zerou e Q*such that Q(u) =0.

(b) There exists a non-zero u e R*such that Q(u) = 0.

(c) There exist anon-zero u e C* such that Q(u) =0.
(d) The real symmetric 3x3 matrix A which satisfies

X

Q(x.y.z)=[xyz]Aly forall x,y,z e R isinvertible.
z
(c,d)

Let X be an uncountable subset of C and let f : C — C be an entire function. Assume that for everyzeX, there
exists an integer n > 1 such that f ™(z) = 0. Which of the following statements are necessarily tue?

(@ f=0.

(b) f isaconstant function.

(c) There exists acompact subset K of C such that f (k) is not compact
(d) f isapolynomial

(d)
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Let Q, ={z e C:|z]<1} and Q, = C . Which of the following statements are true ?
(@) There exists a holomorphic surjective map f : Q, = Q,

(b) There exists a holomorphic surjective map f : QQ, = Q,

(c) There exists aholomorphic injective map f :Q, = Q,

(d) There exists aholomorphic injective map f : Q), = Q,

(a,c)

. . : e . :
For an integer k, consider the contour integral I, = j —c - Which of the following statements are true ?
|z=1

(@ 1 =0foreveryintegerk 1, =#0ifk>1
©) |1 |<[1,]for everyinteger k (d) Eijg||k|=°0
(b)

k
- - - n Z - -
For every n> 1, consider the entire function p, () = Z =0 T Which of the following statements are true ?

(@ The sequence of functions ( P, )nZl converges to an entire function uniformly on compact subsets of C.

(b) Foralln>1,p hasazero inthe set {z  C:|z| <2023}

(c) There exists a sequence (z ) of complex numbers such that !]Eg|2n| =and p,(z,)=0 foralln>1,

(d) LetS, denote the set ofall the zeros of p . If &, =min |z|,than &, — wasn — o

(a c,d)

Which of the following statements are true?

(@) LetG, and G, be finite groups suchthat their orders |G, | and |G,| are coprime.
Then any homomorphismfrom G, to G, is trivial.

(b) Let G bea finite group. Letf : G — G be a group homomorphism such that f fixes more than half of the
elements of G. Thenf (x) =xforallx € G.

(c) Let G be afinite group having exactly 3 subgroups. Then G is of order p? for some prime p.

(d) Any finite abelian group G hasat least d(|G|) subgroups in G, where d(m) denotes the number of positive
divisors of m.

(a),b,c,d)
Let neZ be such that n is congruent to 1 mod 7 and n is congruent to 4 mod 15.
Which of the following statements are true ?

(@ niscongruentto 1 mod 3 (b) nis congruent to 1 mod 35
(c) niscongruentto1lmod 21 (d) niscongruentto 1 mod 5
(ac)

Let G be the group (under matrix multiplication) of 2x2 invertible matrices with entries fromZ /97 . Let a be
the order of G. Which of the following statements are True ?

(@ aisdivisible by 3* (b) ais divisible by 2
(c) aisnotdivisible by 48 (d) aisdivisible by 3°
(a,b)
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Let R=Z[X]/ ( X? +1) and y : Z[ X ] > R be the natural quotient map. Which of the following statements
are true?

(@ Risisomorphic to asubring of C.

(b) For any prime number peZ, the ideal generated by y(p) is a proper ideal of R
(¢) R hasinfinitely many prime ideals

(d) The ideal generated by y(X) isa prime ideal inR

(a,b,c)

Let f(X)=X?+X+1and g(X)=X?+X —2bepolynomials inZ[ X ].

Which of the following statements are true ?

(@ For all prime numbers p, f (X) mod p is irreducible in (Z/pZ) [X]

(b) There exists a prime number p such that g(X) mod p is irreducible in (Z/pZ) [X]
(c) g(X)isirreducible in Q[X]

(d) f(X)isirreducible inQ[X]

(d)

Let f(X)=X*-2eQ[X] andlet K — C be the splitting field of f (X) over Q. Let ¢ = g2*.
Which of the following statements are true?

(@) The Galois group of Kover Q is the symmetric group S..

(b) The Galois group of K over Q(w) is the symmetric group S,,.

(c) The Galois group of K over Q is Z/37Z.

(d) The Galois group of K over Q(w)is Z/37Z

(a,d)

Consider R? with the Euclidean topology and consider Q2 = R?? with the subspace topology. Which of the
following statements are true’?

(@ @Q? isconnected.
(b) If Ais anon-empty connected subset of %, then A has exactly one element
(c) @Q?isHausdorff

(A {(x.y)eQ*|x*+y* =1}is compactin the subspace topology.
(b, c)

Let p:R® — R be the function defined by p(x,y) = x. Which of the following statements are true ?
(@ Let A ={(x,y)eR*|x*+y” <1}. Thenforeach y € p(A ), there existsa“positive real number ¢ such
that(y—¢,y+¢)< p(A).

(b) Let A ={(x,y)eR?|x*+y* <1} . Then for each y  p(A,), there exists a positive real number
suchthat (y—¢,y+€)< p(A)

(€) Let A = {(x y)R? | xy = o} . Thenfor each y € p( A, ), there exists a“positive real number ¢ such that
(v-ey+e)s p(A).

(d) Let A, = {(X yeR?|xy= 1)} . Thenforeach y € p(A, ), there exists a positive real number ¢ such that

(v—ev+e)cp(A)
(a,c,d)
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(12)

91.

Ans.

92.

Ans.

93.

Ans.

94.

Ans.

95.

Ans.

Consider the problem

10
y' = (1— y2) cosy, y(0)=0
Letf be the maximal interval of existence and K be the range of the solution of the“above problem. Thenwhich
of the following statements are true?

@ J=R (b) K=(-11) © J=(-11) d) K=[-11]
(a,b)
Consider the following initial value problem

y = y+%‘sin(y2) , x>0, y(0)=-1

Which of the following statements are true ?
(a) thereexistsan a e (0,00)suchthat lim, |y (%) = (b) y(x) exists on (0, =) and it is monotone

(€) y(x) exists on (0,00), but not bounded below (d) y(x) exists on (0, =), but not bounded above
(b, c)

Cansider the initial value problem

x’y"—2x*y'+(4x-2)y=0, y(0)=0

Suppose y = (p( x) is a polynomial solution satisfying ¢ (1) =1. Which of the“following statements are true ?

@ o(4)=16 (b) ¢(2)=2 © ¢(5)=25 d) ¢(3)=3
(a,c)
Consider the Cauchy problem

u%+%:LQJkR%Q@

u(x,0)=kx, exR,

with a given real parameter k. For which of the following values of k does the above problem have a solution
defined on Rx(0,0) ?

@ k=0 (b) k==2 ) k=4 ) k =1
(a).(c),(d)

Let B= {(x y)eR?:x*+y? < 1} be the open unit disc in R,

0B ={(x,y)eR*:x*+y* =1} beits boundaryand § = B B - ForA €(0,), let S, be the set of twice
continuously differentiable functions in B, that are continuous on g and satisfy

2 2
&) (5] -ve
ou oy
u(x,y)=0 on sB
Then which of the following statements are true?

@ S =¢
() S,=¢

(c) S, hasexactly one element and S, has exactly two elements.
(d) S,andS, are both infinite
(& b)
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96.  The coefficient of x3in the interpolating polynomial for the data
X | 0 | 1 | 2 | 3 | 4
v\1\2\1\3\ 58

1 5 17
@) —g ®) -5 © 5 @ &
Ans.  (d)
97.  Consider the initial value problam
dy

o= Tey)y(%)=Yo,

where f is atwice continuously differentiable function on a rectangle containing the point (x,, y, ) With the

step-size h, let the first iterate of a second order scheme to*“approximate the solution of the above initial value
problem be given by

Yy, =Y, + Pk +QKk,,
where k; =h f(x), Y, ), k, =hf (X, +agh, v, +Bsk ) and P,Q,a, B, € R.
Which of the following statements are correct?

@) If o, =2,then By =2, P=— _Z (b) If B, =3, theno, =3, P_% Q=%
1 3 1 5
) Ifa,=2,thenP,=2,P=—, Q=— @) IfB,=3,then 0, =3, P=—, Q=—
4 4 6’ 6
Ans. (a, b)
98.  Among the curves connecting the points (1,2) and (2,8), lety be the curve on
which an extremal of the functional
2
J[y]= I(1+ X’y')y’ dx
1
can be attained. Then which of the following paints lie on the curve y?
22 23
@ (v23) ) (v2.6) © (ﬁg] @ (ﬁﬂ
Ans. (b,c)
99. Define
s ={yeC'[0,n]:y(0)=y(n)=0}
I£]. —maax (x)|, forall f €S

Bo(f,s):{f eS:||f||OC<s}
B,(f.e)={feS:|f|, +|t], <¢}

Consider the functional J : S —» R givenby

1= [ )y
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Then there exists € > 0 such that

@ J[y]<J[0] forallyeB,(0,¢) (b) I[y]<J[0], forall ye B, (0,¢)
© J[y]=J[0] forallyeB,(0,¢) (d) J[y]=J[0],forall ye B, (0,¢)
Ans. (d)

100.  Consider the following Fredholm integral equation
1
y(x)—3jtxy(t)dt: f(x)
0

where f (x) is a continuous function defined on the interval [0,1]. Which of the*following choices for f (x) have
the property that the above integral equation“admits at least one solution ?

@) f(x)zxz—l (b) f(x)=¢" € f(x)=2-3x (d) f(x)=x-1
2
Ans. (a,c)
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