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Program Name B.Sc./B.A. (Mathematics)
B.Sc. /B.A. - Part 11
Paper Code — MT- 04 (Real Analysis &Metric space)
Section-B
(Short Answer Questions &g <R aTer w4)
Tedeh U 6 37k T & Each Question Carries 6 Marks
we f(x) A x = 2T wide i St Fif, STt
(Test the continuity of the function f(x) atx =2 where)
0 ;o X=2
f(x){e(x—;z . X#2
MT — 04, P.No. 98, 3g18t 5
forg ISR T wor tan{%j, (0, 1) W T = 21

(Show that the function tan‘l(lj is not continuous at (0, 1).)

X
MT — 04, P. No. 148, 3cT&tU 6

afe f(x)=x*, vxe(0,1) o Afg P={o,%,
L(p, f) = V(p, f) i momrHifm
(If f(x)=x%, vxe(0,1)and if P={O,%,%,g,1} is a partition of (0, 1), then find

L(p, f)and V(p, f).)
MT — 04, Page No. 164, 3&T=0T 1
ferg 10 36 31 (Wn+1—/n |, 0 1 sifirga S 3
(Prove that the sequence {\/m—\/ﬁ } converges to 0)
MT — 04, P.No. 57-58, 3318 - 1 (iv)
ferefrer ATeareT ey <t SR R g fag il
(Used second mean value theorem, show that)
7[3 T X2 72'3

—< dx <
15 J0 3+2cosx 3
MT — 04, P.N. 204, 3180 5

N |-

,%,1} e (0, 1) 1 g foeree ®, a9

X2X

waf¥ia e o s1m < f, > STt fn(x):m TEfereh ST % TH=ad R, W T §UH
AT T 2



9.7

9.8

J.9

J.10

q.11

q.12

J.13

2

(Show that the sequence of functions < f, >, where fn(x): is not uniformly

1+n*x®

convergent on set of real number R )
MT — 04, P.No. 221, 3cT=1T 4

age X =[0,1] # w2 d(x,y)=[x—y| % frk Fa s S(%,lj o §(§%}
HIA AT 14 ShiTor|
(Find the open sphere S(%,lj and closed sphere S_(%%j for the metric

d(x, y)=|x— y| defined on set X =[0, 1])

MT — 04, P.No. 293, 3arer 4

o ISt foh Uk glioh TaiE o1 Yoo TRId Suey=ed Ued graT 2l

(Show that every finite subset of a metric space is compact.)

MT — 04, P.No. 330, 79 1

forg s 5 Forelt <1 frmr ameaferes denet & wer o= i S foermm &t 2

(Show that there are infinite rational numbers between any two different real numbers.)
MT — 04, P.No. 21, 7% 1.9

aft {x, | eTereR et I A A Limx, = 2, ar Lim {xX,....x, /0 =1 3rm frg ifim

N—o0 n—oo

(If {x,} is sequence of positive real numbers and Limx, =I, then

n—ow

Lim {xX,X,....x, }'" =1 Prove this result.)

MT — 04, P. No. 80, T 4.8
frg AR FE®er f | x =0 W Tdd & &t
(Prove that the function f is continuous at Xx=0 where)
f(X):{w+cosx ; x=0
2X 7 x=0
MT — 04, Page No. 96, 3a1=ur |
forg IS o6 ot e X = 0 W e 21
(Prove that the function f is differentiable at x =0, where)
f(X):{sin X ;o9 X ey st =8 ¥ (xis irrational )
X ;w9 x uRE et ¥ (xis rational )
MT — 04, P.No. 126, 3218101 - 2
forg s 7% wet (show that the function)
3
f(xy)= x2y+xy6 -+ xy)=0.0)
0 ; (xy)=(0)




e foieg W s €1 (is discontinuous at x=0.)

IR MT - 04, P.N. 149, 3= 7

w14 wafiia fIE fF v fewiw swiq f(x)=k , vxela, b] M wHmRerE T & Qo
[k dx=K(b-a).
(Show that the every constant function f(x)=k, ¥xel[a, b], is Reimann-integrable
and J':k dx=k(b—a))

I MT - 04, P.No. 166, 32Te101 3
T.15 99 vl w fgdia wreamm y8a o6 geanfug Hifsm

(Verify the second mean value theorem for the following questions.)
f(x)=x, g(x)=¢*, vxe[-11]
I MT - 04, P.No. 205, 3310 6

.16 w&hﬁﬁ?}%ﬁavﬁz(%) VX € R & ford e g fiard R

-1

n+
IW  MT — 04, P.No. 241, 3qTeT01 23
.17 fag AR fF V2 = sufcm den?

(Prove that V2 an irrational number.)

n-1
(Show that the series Z((%) Vx e R is uniformly convergent for all xe R )

I MT — 04, P.No. 25, 3c1=T0 4

w18 g iR i srgeem {M} 2 i SArgd gl 2|

V2
+24/n
J2
W MT —04, P. No. 57, 3a=T 1 (ii)
719 K % forg a1 & ol st
(For what value of K , the function)

2 .
f(x)z{?;x —Kx ; x>1

(Prove that the sequence {3 } converger to 2.)

5x—-3K ; x<1
X =1 T Had B
(is continuous at x=1.)
I MT - 04, Page No. 98, 31U 4
.20 fe@rsd o wet (show that the function)



.21

9.22

9.23

9.24

q.25

9.26

<x+y>cos(—] . (x,y)%(0,0)

0 ; (xy)=(0,0)

f(xy)=

e foreg o w2
(is continuous atx=0.)
MT — 04, P.No. 147, 3cmeTr - 4
Tt T S ST SR S §U MeRRId Shifore foh
(Using second mean value theorem, prove that)
L < le—z dx < 1
32 oJlex 3
MT — 04, P.N. 203, 3gr8tr 4
afia T foF X =0 T Tgrm < f, > T T Afvmrd 7 & et
(Show that the sequence < f_ > is not uniformly convergent at X =0, where)
f (x)=nx1-x)", vxe[0, 1]
MT — 04, P.No. 225, 3eTetr 7
AT X Hgd U [0,1] W uRifyq wft @aq andfosh HH GeRi o @Heed ©
d: X xX — R f= yer ufenfya &
(Let X be a set of all real valued confinuous functions defined on [0, 1]and
d: XxX — R is defined as)
d(f,9)=[|f(x)-g(x), Vf.geX
quTfed FHTsher (T TTsher 8l FeRid s fh, d, X wgli®
(Given integral is Reimann-integral, show that d is metric on X .)
MT — 04, P.No. 284, 32110 5
aft A 3 B fareht gl wfe (X, d) % 3t s1fehs wqeerr &1, d wefkfa i for
(If A and B are non-void subsets of metric spaces (X,d), then show that)
(i) o(AUB)<s(A)+d(AB)+5(B)
(i)  S(AUB)<s8(A)+35(B),afs ANB=¢
MT — 04, P.No. 290, 75 4

afe F wwh st g ataan ae F,ar g
(If F isan ordered field and a € F, then prove)
a>0<-a<0
MT-04, P.No. 6, 9 1.1 (i)
fog IR i arefo dearstl & e=ad R &1 ik Swa=ad A foda 8 afe ik e afe A
o forgd ST o € o &9 H for@r ST denl
(Show that any non-void subset A of set R of all real numbers, is open iff the set A
can be written as union of open intervals.)
P.N. 34, 793 - 4




w27 I @) {x,} 7 (and) {y,} 3 TEwr s73#m 2 (are two convergent sequences) T (and)
Lim x, =1 and Lim y, =" fag =0 (prove)
Lim* =Ly 20,10
Yo I
M P.No. 52, JAEAT3.2 (4)
w28 g o ok steRn AfvET 31

(Prove that the following sequence is convergent.)

1
{ 3n! }”
(n)f
I P.N. 88, 3q18t0r - 5
729 fag i fr i wem x = 0 WHad o STawaT 21
(Prove that the following function is continuous and differentiable at x=0)
(%) sinx ; xaifd 1 (xisirrational )
X _{x ;xR &1 (xisrational)
I P.N. 126, 3318101 2
T30 Tog AR o Foret e wpet foreg v iR 2
(Prove that the following function is continuous at origin.)

F(x,y)= Tyz,(x,y)st(o, 0)

0 ,(xy)=(0,0)
I P.No. 148, 3er&tur 5
W31 e S T U L 3EhI ST Tl

(State Darboux theorem and prove it.)
IW® P.No. 159, ¥ 6

W32 M, U&7 R e L SEehT I iy
(State the M -Test and prove it.)
3T P.No.222,105.1
w33 3Rk F uwshHa & sl aer ae B, ar g
(If F isan ordered field and a € F , then show that.)

a>0c>£>0
a

IW  P.N. 6, I8 1.1 (ii)

w34 g w0 fop areafoss Seansit % aeea R o1 ek T Sueee Hed 2T 2
(Prove that any finite subset of R is compact.)

IR P.N. 38, w-8

w35  fag w0 fF o {3n—1

dn+5

},%aﬁaﬁﬁa%ﬁ%i’
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.39

9.40

.41

942

9.43

(Prove that the sequence {3n
4n+

} converges to 3 )
5 4

P.No. 57-58, 32T&T 1 (iii)
firg hifste o g wom X = 0 9 Eda 72 82

(Prove that the following function is not continuous at x=0)

1 ;. x=0
f(x)= 1—m . x=0

X
P.N. 96, 3arat - |

e f(x)=|x—2+2x—3, Vxe[l, 4] i sreereriaar i = iy

(Test the differentiability of the function f(x)=|x-2/+2x—3, VxelL 4]
P.N. 128, Q.No. 4

fog i o T % (0, 0) W wea & 2

(Prove that the following function is not continuous of (0, 0))
2

yx#0,y#0

2

f(x,y)=1x+y
0 ; x=0,y=0
P.No. 151, Q.No. 3

A9 G IdT Bt i FIfSR qe e Iarewr SR st 9 g9mehe i 2

(Define Reimann integrability and given an example of function which is Reimann-
integrable.)
P.No. 161, 8.4.1

forg iford o s < £, > W@t £ (X)=—(1-3® ) x =0 v s wor srfiratea e 2
(Show that the sequence < f, >, where fn(x)=—(1— x2)n is not uniformly convergent
at x=0.)

Ifc F g e araer ae F |, dr frg 0

(If F isan ordered field and a,b e F prove.)

a>b>0:>0<1<1
a b

P.N. 6, 79 1.1 (iii)

forg 1 56 iE oft forga ervare Tig =2t BT 82
(Prove that any open interval is not compact.)
P.N. 39, -9

forg FifS o srperm {n}/n } 1 31 Afga Bt 82

(Prove that the sequence {n}/n > converges to 1.)
P.No. 62, 3aT&10T 3



.44

9.45

J.46

.47

.48

9.49

.50

q.51

.52

.53

= % R wHad 82
(The following function is continuous on R)

ax’+b ; x<4

f(x)=1 4 ; x=4

dax—b ; x>4
ad b A= 31a iR (Find the value of a and b)
P.N. 99, 3= - 6
fag AR R wem f(x)=sinx, x & Js O & o staeher i 82
(Prove that the function f(x)=sinx is differentiable on R .)
P.N. 121, 3q1=0r 3
A [2, 6] Hhem f(x)=8x—x* 3 T3 Tt wi ot Heamom HifS)
(Verify Rolle’s theorem for the function f(x)=8x—x? in the interval [2, 6].)

P.No. 137, 3T 1
firg ISR for Tcliesh Tohiem St 9T GrTeRe1 BT 82
(Show that every montone function is Reimann-integrable)
T ohT ST T ThEHT STFTER0T T TG e, SeTeteT & THesl
(Taking an example, explain the uniform convergence of sequence of functions.)
af F U shiia e araen a e F, dr frg sl
(If F isan ordered field and a,b e F prove.)
a<0,b>0=ab>0

P.N. 5, 39 1.1 (ix)
T (Let) A:{ElneN}m‘q’&h‘oﬁﬁﬁ% 0eR, A @ #mforg 1 (show that 0 e R is
n

limit point of A.)
P.N. 30, 3a18T0r 1
At (if) {x,} = {y, } & AfmEm srrm 21
(are two convergent sequence and let Lim x, =1 and Lim y, =1, then prove
Lim{x, -y, }=1-I'
P.No. 52, 7% 3.2 (2)
forg 1 (Prove that)
Lim[(n+1)(n+2)—(2n)}% 4
e

nn

nN—o0

P.N. 87, 3er&t0r - 4

T B it X =1 T2 W I IIAT ht S Shifrg

(Test the following function for differentiability at x=1and x=2)
f(x)=|x-1+]x-2, vxel0, 3]

P.N. 123, 3q=0 6




9.54

9.55

9.56

forg FR for 1 wem 6 (0, 0) W Zrraa i fererm e 22
(Prove that the limit of the following function at (0, 0) doesn’t exist.)
Xy
flxy)=—" v
P.No. 142, EHEUB
A wem f, Wi a0t [a,b] Hufmg 2 aenafe p, 7 p,, [a,b] %+ w=s fasm & 1
g =1
(If f is bounded function on [a,b] and if p, and p, are two arbitrary pertitiion of
[a,b] then prove that)
() Lp,f)<U(p,, )
(i) L(p, f)=U(p. f)
P.No. 157 g - 3
TolAT ShT AT o THEHT ST o ISTET SR THES|
(Taking an example, explain the uniform of convergence of series of functions.)
P.No. 215, 10.3




