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MATHEMATICS
(Honours )

Paper : MAT-HC- 3016
( Theory of Real Functions)
Full Marks : 80
Time : Thre'e hours

) The figures in the margin indicate
Sfull marks for the questions.

\}/ Answer any ten parts : | 1x10=10
“(a) Is every point in I a hmlt pomt of I no ?

X2 -x+1

@f ‘ Find Im

ol x+1 | )

e} Let f(x)=sgn(x). Write the limits
lim f(x) and lim. flx).

x—0" x—=0"

Contd.




N

- lim f(x)=L ifand 8% ;

~ cluster UOEH of A. If lim \.x@& L.,

“then lim 9 \w. .h )="2

S
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Is the »,cbo.mon, \ (x) =
_on \»H,MX m;%w “AR,V.OW v;

Write Ego Huo:;m of. moscsgq of go

Let p:R—>R be

‘the polynomial
function . i

p(x):=ax" +a, ;x" 1+ +ax+ag

if a, >0, Eob lim EAxvlo

X— 0

Let fbe defined on (0, ) 3
Hvob the statement ;

X—» ©

:3 %Av

x— 0%

? is Q.z@ or false.

s

Let A m,%.‘ga let hv\w_\ ._:...s\.: be

function on ﬁ‘ to R, and let ¢ be a

X—>C

k=1,2,.

u

X—=>C

1 L
M continuous

.N

function f O& =|x|.

0
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\/c\ A rational Fdoﬁob is oosﬁbcocm at
~every real number for which it is
defined.” Is it true or false ?

“Let f, g be defined on R andlet ceR.

:.NHS \O& w mba g HmoodﬁdﬁoCm
el X G -

at P then lim @. f XHVM Q@v ” Write

Xx—>cC

| iﬁoﬂumﬂ this statement mm correct or not.

i :Q The functions \.C&lx and QG& sinx

it

'~ are uniformly continuous on R. Is fg

CDROQE% oobﬁbﬁoCm on R ?Ifnot, m:\m
~the reason.

J

(n) Write the derivative of the function

boundedand ___— -on Hw
Y ~ (Fill in the blank)

even function.” Write true or false. -

.lxvn_.x__. for x#0.

4

.

" A continuous periodic function on R is.

.:E..E aow?mﬁiw of an odd function'is an .

: Oo:ﬁ.



\o\ If fis differentiable on [a, b] and g is

a function defined on [a, b] sucK that

g(x)=kx- f(x) for xe[a, b]. If
f'(@)<k< f'(b), then find g'(c);

(P) “Suppose f:[0,2]> R is oosmsboc,m
on [0, 2 ] and differentiable on (0 wv ¢
with f(0)= o ,» f(2)=1.If there w‘ﬁmﬁm‘ Z

C ' ; .3‘. . . :
mﬁohmvvﬁrmb.\nﬁovn%; Is it true or

3

false ?
: sl e wrk,
(@ Find lim — =
@ ; x>0 sin2x’
~ i “The tnction- 7 .
/\\ e ction f(x)=8x%-8x2+1 has
-~ _ two roots in ﬁo‘ :.a Write true or false.
2. - Answer any five parts : | .wxm 10 .
A&\ Use the Qombaos of limit to show gmﬁ
\W 2 _ wmw Akm +¢xv Hw 7

x— 0 N

E il RQAJ ?.ﬂov
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&,\ Give an example of a function that has
a right-hand lifnit but not a left-hand

A limit at a point.
— :
_(d) Define 9g:E->Eby
2x for xeQ 2 QO
(6 =3 o sbimriise 28
x+3, for x€Q Fes ,.f\.\:
&

Find all points at Swmor gis continuous.

\m\ m&oé that ﬁum ‘sine’ mﬁdoﬁob is-

oo:ﬁbﬁosm ob _.a

.

e i

:S Show that the function .NARVH.HI is
‘uniformly continuous on |a, « |, where-
" a>0-
(9) - dmmwﬂw the mean value theorem, show
" that .

Z _—<iIn A.NVAuﬂlH for u.ﬂVH..ﬁ,
X . i

¢ Af= \*\. : x H

3 Show that \E xm xeR, is not

differentiable at x =0.

o)
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() Let %G&HN:AQ.EQ

In(x) (e). If f: A>R is a Lipschitz function,

then prove that fis uniformly continuous

Find ,
in im f(x). OfL-A;

x->0*
() Determine where the function
fl)=1x|+]|x-1]

“from R to R is differentiable mba find
the Qoﬁ<ma<a.

/Q.\ State Darboux’s theorem.

3. Answer any four parts :

.\

\V

5 “
ere exists a sequence (x, v in A mﬂor B Sred

; @ Find lm T;.Wu 3

: Em.ﬁ lim x, =c me.H #C mow.mb sz

n—wo

«E Determine whether or not x=0 is a
- point of Honﬁzm extremum 0m the
mﬁboﬁob \C& R+M

N /mS\ State and prove wmﬁoo.ww @.wowa.m

(c) Let AcR,let fand m be mﬂboﬁoSm on b

to R, and let \ and g be contintious mm m

point cin A . Prove that f—
oobnbcoﬂm at C. H J mba \Q mHm

‘ #\u\ gm@oﬂ N:@ \o:w parts : | Ho.xhuuao

KL\ Let f- A >R and let c be a cluster
Uo::n of A. Prove, Qumﬁ ﬁp@ mozodsbm are
m@czmpobﬁ

i lim 2& L
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M.qu an example 0m mﬁboﬁobm \. mba g
at are both discontinuous at a point ¢

in R such ‘that f+g and .\Q mﬂom
oobﬁbﬁoﬁw atc. :
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(i) Given any e-neighbourhood V, (L) of
L, there exists a §-neighbourhood
V, (c) of csuch that if x #c is mb% f
point Vs(c)N A, then HARV.GQHOBmm,m

(d) (i) Let f:R—>Rbe a function defined
. by . .
()= 1 if. x is rational -
10 if x is irrational

.

to V.(L).
¥ : L) Show that f is not continuous at
. = N : _ any point of R. S
b T+2x V113 S e ‘ : ‘
/@\ 0] Find MH@ BT vx, where (i) Prove that every .@oqboawm:
: x>0 & ‘ AR A T 5 ..mcsonob is continuous on R.. -9

5 /@ Brosathi: ol cos(L) does not exist : Ne, rﬂ >n£ Tet f:A—>R, and let _2

N\u x—>0
e but fim x cos(})=0 | |  be defined by | £1()=| ()| for x4
oS : |
S AE: i i 6 - Also let f(x)=0 for all xe€A and let

S : 3 7 W K : .
() (i) Let f(x)=e* for x=0. Show that
| nwam,f f(x) does not exist in R but

lim_f(x)=0. = ghd

)\| be defined by Z\lvO&u f(x) for

x e A Prove that m. fis continuous ata

point c-in A, then | f| and ;\l are

2 oosdbcocm at c. 5+5=10

/S\)Q\ mﬂwﬁo and prove Bolzano’s
58&8@&58 <mEn theorem. .

x>0~

() Let f:R—>R be such Awmﬂ
flx+y)= \Axv+.~q@v for all x, y-
in R. Suppose that lim f(x)=L

x—=>0

: (i) Let A be a closed Uoﬁbana interval

Xty 2 and let f: A— R iscontinuous on
o) A. Prove that f is ﬁb&omaq .

—_ oobﬁbﬁoﬁm ob A. . S.

exists. Show ‘that [, — 0 and 99&

- prove that f has a limit mﬁ QEJ\.\

point cin R. 5
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() Let AcR be an interval, let ceA,and
let f:A> R and g:A-> R be

_functions differentiable at c. Prove that

E the function f+g is differentiable

Al

,mﬂomba;

(f+g) ?T\.@fﬁa. e

(i) if Q@ﬂo then. mro function N

1S Q&mwwbamgn mﬁ c mba

Yy £ 90 F) g'C)
[(fo- 1020

S

@ State and prove Rolle’s theorem. Q?.o the
geometrical- interpretation of the
\ 9@085 (2+5)+3=10

(i) (i) Use Hmumoim theorem with n 2 to
: approximate 31+ x, x> -1 - D

) I flx)=e"
AL remainder term in Taylor’s theorem
~ converges to zero as n — w for each

—~—

~.
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'show that the

fixed x, and x. . . S5

0)

Find the limits :

(1)

@

lim x
x—0*

“lim

R
- xSL

sinx

tanx
secx

5+5=10




