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Program Name B.Sc./B.A. (Mathematics)
B.Sc. /B.A. - Part Il
Paper Code — MT- 04 (Real Analysis &Metric space)
Section-C
(Long Answer Questions €re s arer asr)

T T 14 37 T2 Each Question Carries 14 Marks
STt aTSEETH Yo ohT e hiforg 7o 58 fig Fifsm

(State the Bolzano wiertrass theorem and prove this.)
MT — 04, P.N. 74 98 4.3

Forg R s S < x, >, 8 X, = 1, Yne N e o e e e 31 geh e |

3n+4

e if i o e =ﬁ B4t [x, —[| < €, ¥n>n, F R n, 51 7@ AR

2n . .
(Show that the sequence <x,>, where xn:3 2 vYneN is monotonically
n+

increasing and bounded. Also, find its limit | and when € = ﬁ , then what is the value

of n, for |x,~l|<e, Vn>n, )
MT — 04, P.No. 60, 3c1=ur2
waf3fa hifsrr for we (show that the function)

f(x):{ V155, afx x aRém ¥(if x is rational)
1-x ,afe x s = (if xis irrational)
F=ret [0, 1] o G TR T R

(is not Reimann-integrable on [0, 1].)

MT — 04, P.No. 168, 3aTatur 5

vefsta shifer o 2oft (show that the series)

X X X

Tex (L+x)L+2x) ! (1+2x)1+3x) T
S [a, 00| T e T ST € St a > 0, Weg SR [0, o] F e foargwr: sfimn R (is
uniformly convergent on the interval [a,o0], a>0, but it is pointwise convergent on
[0, 0].)
MT — 04, P. No. 219, 3ar&tur 3
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9.6

9.7

9.8

9.9

J.10

e (X, d) T E AR 3T A B X %31 Suead & 0 fag il
(Let (X , d) be metric space and A, B are two subsets of X , then show that)
(i) AcB=AcB (i) (ANBf=ANB
(iiiy A UB c(AUBY)
MT — 04, P.N. 302 353 7
frg fifA o wam f |, S=T (Show that the function f , where)

f(X)z{cosx , afe x aRa ¥ (if xis rational)

sinx , afy x R ¥ (if xis irrational )

ST {o, ﬂ O T TR e 2

(is not Reimann-integrable on the interval [0, %} )

MT — 04, P.No. 171, 3qr&tur7
el AR ST < £, >, 5@t (x)=———, Vxe R ThGaH s 3

1+nx?’

(Show that the sequence < f >, where f (x)= X vxeRis uniformly

1+ nx?

convergent.)
MT — 04, P.No. 224, 3= 6

(i)‘qﬂ‘c_tWS:{XZXZﬁZXE N}aﬂmaﬁﬂw#ﬁ?
+

n+1
(i) afs p @ q s ofd qor sufe s e ar p+q 3 pg (p = 0) Tufds we 2dt 2
forg it
(If p and g are rational and irrational numbers respectively, then show that p+q and
pg are irrational numbers.)
Q) MT — 04, P. No. 12, 3aT8T0T 1 (ii)
(i)  MT-04,P.No. 18, v 1.4
T (X, d) T gt e R A A, B, X 3% o 3wees #1 vafiia AR fp
(Let (X : d)be a metric space and A, B are any two subsets of X , then show that)
Q) AcB=AcB
(i) AUB=AUB
(i) ANB=cANB
MT — 04, P.N. 308
I X,y e R =, af fag Fifoig
(If X,y €R, then show that)

(Find the supremum and infimum of the set S = {x x=—_xe N}
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(i) |X| = max .{x,~x} (i)  x<|x and —x<|x

(i) |xy| =Xyl (iv)

MT — 04, P.No. 22, W 1.10
fag Hifste for a3 {xn |, 2 =1 tfvrg erfl, et
X . =~2% T x =~/2 2l
(Prove that the sequence {xn} converges to 2
Where X, = \/E ,and x, =~/2)
MT — 04, P.No. 63, 3318 5
e (x)=|x—1+|x 2| it sFwet [0, 3] widex I STEeherT hi e
(Test the continuity and differentiability of the function[0, 3] on the interval [0, 3])
MT — 04, P. No. 123, 321=0T 6

()afE x,y e R &rav (if x,y R, then prove) fag =
@  |x+y[<|x+]yl

) x=y=[x-[y

(i) forg SifSr for forelt ufti g 1o 3 A= R

(Prove that 3 is not cube of any rational number.)
P.N. 24-25 391 1.11. 3aTET0T 3

-1 I T U Y, 3W g i)

(State Heine-Borel theorem and prove it.)
P.No. 40, T3 12

(i) e wem o 3 fore A 3 ford forg (0, 0) v e 22

(For what value of a, the following function is continuous at (0, 0).)

o)) T ¢ 9)=(00)
a : (xy)=(0,0)
P.No. 151, Q.No. 5
(ii) =TS foh 1 et R Tt SHA AIH BT 2T 2T ST fohdt e
(check whether the following function holds Rolle’s theorem or not, how?)
P.N. 137, 3aretur 2
g IS foh 1 Ber R 3 o w1 glieh @ g glieh et €l
(Prove that the following function is Pseudo-metric on R but metric.)
d(x, y):‘x2 —~ yz‘, VX, yeR
P.No. 295, Q.No. 2
(i) forge wrg=erlt 1 T |er e forg a=ae arar 2 frg Fifsm)




(Arbitrary union of open sets is again open. Prove it.)
(if) foraa Tt =1 Y uffid wafas Frefor e foga w2 81 fag Al
(Every finite intersection of open sets is again open. Prove it.)
IW P.N.33793
.18 IR ok AT STERT % g o1 e o 3 fog A
(State Cauchy’s General Principle of convergence and prove it.)
I P.No. 77, 4.6
.19 T ooft 3w T i € 6w hif)

(Test the following series for uniform converge)

nx (n-1)x
Z[H n°x? 1+(n—1)2x2}
I P.No. 229, T 11

720 weRfaRTF d(x,y)= || Y , VX, y€R, R T tHgfi® 2

x-y]
Show that d(x,y)=
(Show that d(x, y) ey

, VX, yeR isametriconR)

I P.No. 295, Q.No. 2

721 fagdhivufrmiaas F saaamaardiaie a,be F aifagsu

x* +
2 y =%
(Prove that ordered field F is infinite field and if a,b € F, then prove that
x* +y?
>
> Xy

I P.N.93e=0r 192

w22 FaEHIfE R &1 Aieh STadeaa A wrg B @ Afe TR Fae afs 7% T S 2
(Prove that a non-void subset A of R is connected if and only if it is an interval.)

IW P.No. 42, T — 13

w23 Ty wemmm v 1 swe o fig ifsa i

Using second mean value theorem, prove that

1
(i) J' dx<— I~ P.No. 203 3qT 4
3J_ 0 J1+x
3 2 3
iy = IX—<”— I~ P.No. 204 T 5
15 J 3+2cosx 3

924 WaRf i o fer wer R A gl 82

(Show that the following function is metric on R)
d(x,¥)= Minimum 12 [x-y|} Y%y <R
S P.No. 295, Q.No. 5
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forg SR for wfer densti st ag=aa Q of st & =it 21

(Prove that the set of Q rational numbers is not complete ordered field.)

P.N. 16 79 1.3

T fom qefae S {x, | e St  Aft iR Faa afy srw aierg & o e Rufy §

Limx, =sup{x, } . frg Fifsm

n—o0o

(A monotonically increasing sequence {x,} is convergent iff it is bounded and
Limx, =sup{x,}. Prove it.)

n—o0

P.No. 55, 79I — 3.5

2

forg ifore fof srpsp < fx >, et fn(x):ln%,thqaswaﬁmrﬁqﬁ%’l
+n%x

2

X . :
——— is not uniformly convergent on

(Prove that the sequence < fx >, where f (x)=
1+n%x

R.)

P.No. 221 3I=Tetr 4

T3 2ot 36 weh TmT STfvTEReT B w1 wher Hifs)

(Test the following series for uniform convergence.)

Zm, vV x>0

P.No. 232, 3aTetUr 14



