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Limit of function



TOPIC - Limit,Continuity, Differentiability,Riemann

Integration,Measure Theory

1. limit of functions &= @1 HIHT

2. Sequential criteria of limit, Algebra of limit of function T &
AP IUD ATCS, A DI HIHT BT ST

3. Continuity, Uniform continuity, Sequence criteria of continuity
Favar, I FRaRar, ARaRdar & o @H acs

4. Sequence of function, pointwise convergence, pointwise limit
function, uniform convergent Wci- &I JHH, ﬁg’dﬂ JATHHR,
fdgar |1 Baq, a1 fHHRT



5. Series of functions, Abel's test, Dirchlet's test, algebra of Series
of function A B YEAT, T BT UI&UT, STAC BT UN&UT, B
DI §GdT BT SIST0Td

6. Riemann integration, Refinement of a partition, upper and
lower Riemann sums, Riemann integrability e THIHT,
faurs &1 ult=iem, Sudt ok s 8= g, S8 SEnifaferd
7. Darboux’'s theorem, primitiveof a function, Mean value
theorem STAIGT YA, B $T GH, HILT HIH YA

8. function of several variable, partial derivatives, limit of a
function of two variables, differentiable function of two variables



®g UX P B, AP A, &l T & Ba- Dt JHET, & T DI
AqP AT B

9. second order partial derivatives, young's theorem, schwarz's
theorem, the RiemannStieltjes integrals, integral as a limit sum

fadta ww 3ifre ogaw, I &1 yiY, Yo &1 vy, SafReew
seud, AT I & ¥ U | seud

10. Measurable sets, the mean value theorem for several
variables, diectional derivation, function of bounded variation and

properties, Lipschitz function HTYA I°Y ¥e, 3"§ W P [T AT 9+



Limit of function: If : A € R - R be a real function and a € 4'.

Then, f is said to have limit [ at x = q, if for given ¢ > 0,36 > 0
s.t. |f(x)—1|<é¢& whenever 0< |x—al <, x € A. ’Qﬁ.'f:A -

RUS IRAAP AT MR ac ARI TS, fPlx=a W  AHT I PEI
wraT e, afefRuu e > 0,36 > o F forw



Sequential Criteria of limit: If /: A € R — R, Then, the following

are equivalent - gfe :.AcR—R, dt Fufeafad HJHdT % -






How to do non- existence of limit:

(1) If a,, converges to a(a,, # a);a £ A and f(a,,) is not convergent
= lim,_,, f(x) does not exist. € - a, arf\u'\trﬁazﬁm% a(a, # a);a €
AT f(a,) ATHARRTE! 8 A/Slim, ., f(x) BT &G T81 2|

(2) If {a,,} and {b,,} bothxginiverge to a.;a,, € A4,b,, € 4;(a,, # a,b,, #
a) and lim,._, f(a,) # lind,_ ) (b,) = lim,_, f(x) does not exist.
Wﬁ {a,} ddl {b,} & - 3rfHat; ?ﬁ % a.;a,€Ab, €A (a, +
a b, #a)ddl lim,/,f(a,) # lim f(b,) = lim,_,f(x) P &I

T8 8|



Q. lim,_,sin (%) exist or not?

lim, ,sin (%)q‘rqz%mqﬁv =

T T = v
1

Q. lim,_,, sin (x) exist or not?

UH: lim,_ sin(x) Iﬁ'@z%m:ﬁﬁ?

Sin( e =
L\ Lm‘\k A‘V"\ oY lia L .

/
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Sequential criteria for Ratlonal and Irrational:
(7 /(»{) 5 Rahemod 5 vt €I -

N2

k/\jeeﬂ) - Z P(=) Rakpnald 7? *’@
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Existence of Limit: f(x) = {Zgg i g gc

Then, limit of f(x) at a point x = a exist if f(a) —q(a) =0

aq, fig x=a W f(x) & H1 a9 femr g1t @ 979 f(a)-q(a)=0

2,
Qf(x) = {J;’ ;EEQQC

(-
A SR

\{(x 1) =0

@ LMJ.\ U‘M\* ag SASOL—




Qe =1

SINX: X E
COS X, xeg
53

Sin
?‘—;(-—(04)& —
mw:(om« / JOnK : i
.@ Lmﬂz 0¥ o

Q.
f(x) = {3 pee
X € Q€

)

§¢} —_
—¢'
[:1# 5 QA 4
{sin’x- =
Q e + = Sinw

AN~ i T U



iy, X.EQ

Q f(x) = {sinhx; X € Q€

SMVL-«?M&K —) e Jﬂ“’q\ﬁ@
(?inx > fMqu Q'",\\)(}.;\’\

coOsXx;: x€0

Qjx)= {cosh X; Xx€QF°

Corn = Gahwe = o
Tomt @ Lo iah o oy |9




Q. lim,_, cos x exist or not?

limx:_gocgg_gc Glﬁ'dﬁﬁ%m:r(ﬂ?
Cor( ) Zim'er do o nod <1k

Note

£(1) lim,_,,x% - sin 2=0ifa>0

X

(2) lim,_,x% - cos % =0

3)Iff,g:A <SR- R;gis bounded and
Then,|lim,_,f(x)-g(x) =0

lim,_,,, f(x) = 0.




Algebra of limit of function: lim,._,, f (x) —Ckzlimx_,a g(x) =@
(1) lim,_ A, f(x) £ ,9(x) = }AM Af) + Koo A, 9(A)

NHU MmMoa
@) lim,, L2= A @

gl _——5p
(3) lim,_,|f(x)| = |~

(4) limx—»a(f ° g). — anjr )diq)r ‘a4 V\O" ﬂfw).

Ca Mkﬁ%m



Q. Let f(x) be defined as follows:
AT AT f(x) Bt 9 yorR uRyrfya foar mar 8:

(1 if xis rational
I )= {o if x is irrational

What can be said about the sequence (xn — % where n € N and ()

is rational?

\@/limn_,oo Y =

(b) lim,,_,,, f(x,) =0
(c) lim,_, f (x,) does not exist.
(d) The function is continuous, so the limit is 0°.



Q. Suppose lim,_.f(x) =L and lim,,.g(x) = M. Which of the
following is not true about the algebra of limits?

A1 difoe lim,_ .f(x) L3R lim,__.g(x) dmﬁﬁiﬁq
AN F AT F IR TIT TR 82 L

) lim s [fO) +g@] =L+M  Jam fO) J@gpc 760

Ab) lim,_.. [f (x)g(x)] = LM =

I 1 ( 8) — HifM * 0
§) limyc [f (g ()] = limye f () Blimyc g (x)-




Q. Let f(x) be defined as follows:
AT AT f(x) &t g yer aryrfa fear mar &

(1 if x is rational
Heb), = {O if x is irrational
Which of the following is true regarding lin@ (x)?

(a) The limit exists and is equal to 1.
(b) The limit exists and is equal to 0.
The limit does not exist.
(d) The limit is O for rational and 1 for irrationals.



Q. If lim,_.f(x) =L, which of the following statements is true
according to the sequential criteria for limits?

afe lim,_ f(x) L) A WSt & IIhe AFEGS & FJAR
frafafea & @ @19 31 $y= 9@ 82

(a) Fordevery sequence) x,, — ¢, we must have lim,_,.f(x,,) = L.

(b) There exists a sequence x,, — ¢ such that lim,_, f (x,,) = L.

(c) The limit exists only if f(x) is continuous at c.

(d) For every sequence x,, —» ¢, we must have lim,,_,, f(x,,) = 0.

iy




Q. If lim,_,, f(x) = 3, which of the following statements must be
true according to the sequential criterion for limits?

afe lim,_, f(x) = 3 8, a AA13it F R gpiie Ads & SUR
fFafafad & | 19 91 $Y9 9 81491 Tifew?

(a) The limit exists only if f(x) is continuous at x = 2.

(b) For any sequence x,, —» 2, we must have lim,_,, f (x,,) = 3.
(c) The limit exists only for rational values of x.

(d) f(x) must be differentiable at x = 2.

Wy 4



Q. Let f(x) be the step function:

A9 & P f(x) TR0 B @:

fio= (712
What is lim,_ - f(x) and lim,._ + f(x) ?
(a)0and 0 &/ l

_45) 0and 1 = :
(c)1and O 9
(d)1and 1



Q. Consider the piecewise function:

CHSIAR Bad WX fduR &e:
i x <0
f(x)—{xz if x>0
What is lim—5)f (x) ? |
\/m b 3 Lrov -
M0 w2t
(b) 1 =
QF- -
(d) The limit does not exist. [ Q=725

7



Q. Let lim,,f(x) =4 and lim,_,g(x) =5. What is lim,_,[f(x) -
gx)]?

u= W[ lim, . f(x) = 4 )8R lim,_, g(x) =5 &1 lim,_;[f(x) -3
die %_,L ) [ 5§ /_j\]
(@)9
_4b5) 20 y XS
(¢) 1 &
=20

(d) The limit does not exist. 4 /



Q. The limit of the function {log (1 + x)}/xasx - 0

x—0 UX {log (1 + x)}/x HaRH B HHET
(a) 3

Ab) 1 Em )@,oc‘j (112)

(c) 2 M O +

(d)o
A
D

/ém Aj(ijm«) =T 5 1S
X

Thy
/(,m e L =SEaw

A0

.Q z
ﬂm Sinaw =\ @KB

N0




Q. [a,b)is
(a) Closed set
_ (b)Y Semi closed set
(c) Open set
(d) Null set



Q. The function f has limit at point x = a if

wad f @t 9T fdg x=a W afe
L/ LH.L = RH.L

(b) LH.L. > RH.L.
(¢) LH.L. # R.H.L. /km',L oA Y

(d) LH.L. < RH.L. .
e Q.\(.LJ/




Q. lim{Sin (a '
s - x)/Sin (bx)}(a # 0,b #0) is

(c) Does not exist &
- 0 fl‘n h V¢ —b—;\

(d) b/a



