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The figures in the margin indicates full marks for the questions
1. Attempt each of the following:

(2) Can it be possible to arrange the real numbers jp, 5 sequence? 1

(b) Does there exists a sequence of real valued continuous functions {f,}~., defined on

nsl

(-2, 2] such that {f,} ", converges uniformly t5 4 function f on [~2, 2, defined by
@)= zsing, ifx#0.
1, ifx=0.

Justify your answer. 1+41=2
. s g ‘ . . b

(c) State the basic restriction on ‘e’ in the Reimany-Steiltjes integral / fda. 1
a

(d) What can you say about the completeness of a digcrete metric space? 1

2. (a) Show that a countable union of countable sets ig coyngaple. Hence show that the set of

irrational numbers is not countable. 342=5
(b) Show that the set of infinite binary 5equence is not couptable. 5

(c) Find the cardinality of Z{z], the set of all Polynom;jg) with integer co-efficient.
or

Find the cardinality of Z[i] := {a +ib|a, be z), 5
3. (a) Attempt any two of the following:

i. Let {fa}.., be a sequence of real valued Banetions defined on  closed intervel

o

hat {fn i ’
[a, ] C R such that {fn},_, °°nv°rlge8 ulJlfO"Iuly to a function f on [a, 8] Let
P.T.O.




x
Vn €N, f, is integrable on [a, bl. Show that / fdt = lim /z fdt,yneN. 5
. n=-o0
ii. Prove or disprove that the sequedice < Jn >, wlrere :
fal@) == iﬁ!, YzeR
is uniformly convergent on any closed interval. 5
iii. State the Weierstrass Approximation theorem for uniform approximation of a real
valued continuous function defined on a closed interval. App]ymg this theorem,
show that if f: [0,1] » Riga continuous function such that | z"f(z)dz = 0,
forn—0,1,2,...,thenf(z)=0,Vxelo’ 1j. 1+4=5
(b) Find the Fourier coefficients and Fourier series of the function f defined by

(z) = 0, if—r<z<0.
V=11, f0<z<n 2 f(z+2m) = f(z). 3
or

Explain in brief, how Fourier series enable us to synthesize the sounds of conventional
musical instruments? 5
4. Attempt any two of the following:

(2) Show that the function

fl@y) =2+ 2y + 42, (z,9) €R has a minimum at (0, 0). °
(b) Let the roots of the equation in ) l(A P +(A—yP+(A—2)3=0beu, v, w

Show that Fa%e) = _9 =2y, b
¢) Find the shortest distance fr
() O the Girigin to the hyperbola

z? +8zy + Ty =225, 2 =0 5

5. (a) Attempt any two of the fOllowing,

that a functi
i. Show 2 on of bounded variation can be expressible as a difference of two

monotone increasing . _
8. Does the converse is true? 4+1=5
il Show that the function § ;:'1[0, 1] = R, defined by
fle)= { “tin(l), if0<z <1
is of bounded va.natlon o [0 fz=0. 5

2 P.T.O.

Yy

iii. Compute the positive, negative and the total variation functions of

f(z) =3z — 223 for -2 <z <0. 5

(b) Let f be a continuous real valued function defined on the interval [a, b] such that
f € Z(c). Show that 3 £ € [a, b] such that / ’ fda = f(€){a(d) — a(a)}.
Can it be possible to find £ in the open inter:a.l la, [? 44+1=5

or

Let f(z) := f_!; and ofz) ==z +|z], T €R, [a:] stands for greatest integer function.
Show that [ fda is exists and then evaluate f fda. 2+3= 5

6. (a) Let f and g be two continuous functions from a metric space (X, d1) into the metric

space (Y, dz) such that f(z) = g(z), V € A, where A is a non empty subset of X.
Show that f(z) = g(z), V z € A.

Hence show that if f and g are two real valued continuous functions defined on R such
that f(z) = g(z), V z € Q, then f(z) = g(z), v z ¢ R. 4+1=5
or

Let f be a real-valued function defined op a metric space (X, d). Show that f is
continuous on X iff for any c € R, the following sets

{x|f(z)<c}a-nd{zlf($)>c}areopeninX. 5

(b) Let f: R R, be a function. Show that the get of a1l points at which £ is continuous

points is Gy set. 5

(c) Show that D := {(z, y) |z #0, y=sin i’} i8 & disconnected subset of RZ. 5
or

Show that & metric space is connected iff eVery real-valued continuous function ‘f’ has

the intermediate value property. 5

(d) Show that @ is of first category in R with TeSpect, o the | metric. 5

or

Let (X, d) be a complete metric space Such thy, each z € X is a limit point of X. By
using Baire’s category theorem, show that X uncountable. 5
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