i '-“WW“ e

J.

43 lek F:5 >R be a Hfunction and ta

: PP R S S T T TR P P LS
-!---..--4" T ::—_-....-x.._._', ..,_:.' H -,! ] E’ 0 I 1 ;

w s -

'NAGARJUNA DEGREE & P.G. COLLEGE FOR WOMEN, |
o UNIT-2 0 LINITS AND CoNTINOITY

} v
K 14 R SR e . T - ” — g -

||.|"| F ”

; Eje,-Fi'mhgn 4 i

el £:8 57 Le o funetion  and ‘o’ ‘bR limit point of S

qHeve, A veal number 1’ is called limit point  of f(x) abk x= —
o "‘t €>0 3 8>0 such thal [x-al¢§ = [r-1]ec e, it is d"-m

Lud x5a fOU=L

@ Lt"_t -1: 3 -—\}'E_ L» e -{Uﬂf%lﬂﬂ m—d ﬂl._ Le o II.ﬂ")llf ])Uiﬁi’ D'F 5
Heve, A rveal number ‘LU’ s called lefp hand limit point DﬂF*FE’-f:' ame

at x=a; ¥ ¥e>03 §>0 such Hat a- §c Ao = 0w L)z ":-'.;

ik 13 denoleel by IE;D: F0ou=1L :;:

Le & ik FDiﬂ]: of [t

Ls’. A real pumber ‘L' iz callcel ncﬁ‘hl‘ hand  limit F““ﬂ‘ of

fat x=a, -'nFC—::ng §20 suckthat acu <ot §=> [F0U-Y

i cltnuk".'al E‘ﬂ . ::a“’ o) =1
Nn'ﬁ:

) [x-aj<§e=>a-5<x<ath

gl =2, X <0 L y 2t
ot e AR e Bl
iy Lt - 1 :
9 xI:-La_-a f) gl L >-x—3¢ 4£L} ‘f i I ' &
f_‘lib!ﬁm: Ffe¥st o " o
i i ! ; ; L s :37;-% X< ) .
1_'; _;' E___.;,g s o —function  defined y )= {ulksx; A8

ik

- a
it -;:_QE,}.'.‘;.' E -
T A - o L J 5
e TR e ,.?«f:‘."»,. Pt ! CFR IR
3 Y ;r"l'-" * o '?E:.F e 5
b A r{‘_,_
¥ et 5

Lo TR R pp.-v'“'
R ot s
L e oy S v iy

s e, o o

Mo =



\Iﬂ‘ F i} e -F(l) RH L= "'-"L—E"?I"’ f(x) i
' Lt .
| e bl dghins < © x o (o h* 32 L
§ EETaR St 0wkl
w1 ik q
Hsiat B o3 RHS & ‘
S o 00 =t ' !
| T, ol
| . : - ) v »
2) EI-F £1R —>p i» o —funckion defined by f(r) = [1_ L xw 7"‘1 Hhen P <
ok _LE_ £ i» nobt exiatg g
i P it gt "
ol | t ‘
F e } Mgl 4y Rihdaf (B it i + (2 ‘
= 1[:;_11_- {1) e EIE‘::J;E.'- (2 ‘
- | R : }i_ ot : | = __1!1 =1 = ,!";: i
& UHL S RAL : (
%% ﬁg . -1 e ew .
R x&:w_;: £(0) is not oxix 1
5 22, kel &, !
-I— £2R—>p is o -function dedinccl by AW E Ton-1, 1ex<2 ¢
Amine .ﬂ L) ard . .{{_x_; wios , A>3 i




- NLGARJ"NA DEG EE E-PE' COLLE(
>
> = : o
- Examine 11-‘1_33 4[_1.)
5 =
~ R 2 £(x) HL
L LH L = g
S - xu_} (ux-1)

= w31 i

= 11

LHL #RHL
BLe . f0) 4 ot oo

pﬁwe Hat LB (2]

~E EOR WOME!
LE iy B
A w o1
A —a
LE 2545
p A
945
m

EI.DC 3 ﬂD—i' L .l"ﬁ',[:

W —>0 =
We Know ok,
1;‘—T e e Y
et = 0
: 1 — lx) i’ = RHL 5 I—-j-_h; i -j"-{i.:'
agEE LE ) e A
- i LHE =50y +( 3
- -t %) i Y L
E, : = w20 oy
* y 3 e
i =
=
LHE S2HL
. L o) ches not ek
e X==hp
s ke 3] 2% deea nok - exiit
g yove Hak ]
P S R g
_.’,_lii We knpw that
=, 2 < B
wje="L, r=>0 -

T

£(r)

PHs = l:.l-.-k—,a"'ﬁ"" ()




’]

L b ; “r
1 : :3; | L t r
4 L X K t
— - . ‘ r
e . .
C
3 N
|": H-
- ¢
x 5 f
" o EF
T IX o - k. :{ C
é) k! :uh!:v:r Syt g i o L'I‘
g Lle kot o 3 H‘
I Hi L ~ IT'
o o - [ < '{-
.r_*"].,_ = ™1 __—’:_; ) U‘!:' : K - = | I | e L E
\ 3x - 1) X j ; I
B0 s e 1% —5 Y y r"j
r\
c b, P ] Sy oo axt > o "‘
=g e T " .
—J;{:‘?x 3 I: . - "
TR X N
- L - “
c 3 t
ot FPHL ‘:t
LL £ () doesr not et ﬂm
A +r—>0 \ .:"
'Y B
BT LM, _C . dves mb ot W
| }(JL
I+ €
i )
sols Lt +(x) PHL = xfm’* satd E
e L‘HL = ST h (\ ‘
1 e
| S P e 1|— :J y = x_ii‘.v o -;E_Px ::=
= w—>0 '-_-FHELE.--FD‘&’ * ‘
h ay h—0 w507 means w=0+h as h-—-.)u‘:‘l
0




g

e A U b

L 4 A JBR__mE. _kus ANa S el

- e
-

s

=

B Dale

e

LHEE RHL

. b nnk Eﬁﬁ 2
..lg_w 4(n) cloes

* ”zl’nt

cloes




)
.
~

£ L] - L - & 4 F] i ril ¥ i Ll L | L L - r Ll | L L - |

F ¥ v
1yrftuttautcccccrntrrttffcrfrrrn




(28]
R

NAGARJUNA DEGREE & P.G. COLLEGE FOR WOMEN, <

sl

AU UL

e Vh
A e {3 . = Lt o
— ———— h‘)b £ "/1'1 A
- e
e " +i e -l ar
|~ € /o
V-1 S R St
— i S =1
e P o (e '
" e
*'I_-_f’ -|_-r |\ it |
4 ¢ bl
LHL F RPHL
} » LE e ! 23 nol f'[.-:-fl"*
3, ietraile
{ N d _-l_v' e
= 4 |0 ve Hnal Lt e ol et -
=40 pr e e
féi c % —|
= . I i
gs0l3 LHL = 15;5“ £(x) PHL = o Sy + ()
: it
' =Be - :I'—Lt‘.‘«"ﬁ.-} 3
= 10 c__‘L: J p -]

.- 250 meant t=0-h ay h=>0 o >0 me:a,na_x:ﬂ—iha:a h—>0

L A A . M e orh
Lt e o-h | = h=n ‘
= h—>0" T3 e h —|

¥
th-—l"bl_il ._._._E h+] -
c_-ﬁ_l i
re :"ﬁ e =5 ]:
h—=>0p -__[___f___ :
YO |
= =
Ay ¢ 4
h->o -
- e %
e Vo -
R ] e
I+o i



\LTA =P - y -
J| L&t J=Pp {uj-) detine :5 R such Hat F(n)= 2 SinL . prove ‘
ot IE o #0050 3
5 TR e &
ot p# = LE_ 40U il
XS0 €
F < SO ~5€ni— < X Sihm 7
fl"‘?ﬂ means x=0-h oy h—>0 2-Sg" meand x=0th & h ->0 =
=  kE - : Ly PR B B €
| P (o-h) ‘Em[ﬂ-—h h—>0 @""hJ 5‘”[0%] c
| .
"[ =4 ‘)u Eh) Eln[ ;_‘J _;1 >t:- (h) sin (H J q
«
‘*'k *:.g -h) (—ilﬂ—-l—) = ﬁ
: - Li: h G'IH—L"" ﬁ
! h ~>0b ; c
=0 [W)ssingd] c
LHL = HL q
: <
' et 1 SR
i ) L ) q
lq goclky S =P - {u} Jetingd  ft5—>R such ﬁab +(:w* x €08 L va%
that g
0 3 () =0 o
Fre PHAL = 1_,,-} +(x) |
o) = _ ) |
-E——I- (ML A5 56 B e W A i
ey = 20 x q
S T | _
S w5y meang x =0+h a3 h—>0

means % =0-h 8 h->0

e ' h.- i s
by g N o [Hh_]

5 J;-';u e m"'[h_.l |

k| x : E “



tha T s Y
H“'-lr‘ ‘:L[ r ' ':: F—I'H'":-J-:U-'_- .-“j"' e | f i Y i r A F # i
— E al € § = Al L) = 4(0 ¥
7 S ) 8 =7 - -
3 e b - i]- ron sl
i _ Md’f * A Funcbion which ia not (oM naibus 4 Colits 4 (L -
‘.‘ - 7 }
—:('mef:ii:n. -;
_TL!EEA ot Biscontinuous —furiction
AR . ; ’ L%y ‘ ad b g
e 3 E{' mﬁ\'{luf .:'4:{,(-:,(-%1--"',' BELE = Hibr f Lune . . i
yemovable ol o, v ‘ L~r'f- Fin) Caiats ard ¥ 3 fia) T 7TLS
50 )
’t’ U'r_.tmj-: f‘i :i’;{".;.-’".{"-l".u'jrjjl -_Ir-._..r_:" tion . A Fur r +ior 2
jump  eliscontintious ¢ nckion ot a, if )’ F(r) ond 1T 4
‘flff‘:b% and 'ﬂﬂctj aye nok ;ctu:l_i-
: . 1. D<)
ﬂExnm'me He (‘Dhl‘lﬂuihd o —I[;t,) = 5 i
F- IR | i at 1=}
-— LL -F[:VLJ I A L _rrrll
"B.EI-—I 2 g hemes w21 RHL L e
s X LI My
w21 = |
=20) =21 - ul1)
=y
LHL F RHL

cprrtinuoud ~function,

i
W
Bliaaitys of, FU = g% 20 =T

an®ax 43 ,1<222

$00 s qump di

7

s) Examine  the o

s ok bae stk RHL = 5+ Huy
l-’irl 2 e R

p=py 2

i e = 201 -200 )+ 5

LW
PRI e -

. -'JI.I';J " i




o —— e

LAL ¥ ,1.18.1-.] L

L&
HI_-'H"-:I .:} _I'IHFHP EJ;JT-JE}";LDEJ-I“"W -;"'i, -\:"Tl'lf-i'.- '.I- ';n:-t{;.”‘_) 'i 'J'-(rl- ;Er ‘
p ! /¥ ; sro v 1 ix
Framiné t ¢ ContinWity  oJ F o i (ol DO TR [ 2
,-" 0 v td 2t 1 B ‘
. LH ‘1 "-l'r ’-‘
| o Lt _E sl | Ld ; L
ri,_Cl ¢ [ H-L ¥ | EH b i i A i
x p i - 1 b
it - " e i "
X —N0 means ‘Jrl o-h 8% h—>10 gl B il A a5 [
= L
Lk e 0 h . “n .IrJ =T - = "
- - i) fe s T I i B £ =
W = 30" — : “
€ gL 0-h ..-_ | e b Fa '
_.r'fjlq 1 . ;
Lt P . L
oo T G e el Lt Pt L
; = l"-' H.) A
)lr-l E"/}:!,I # ¥ e n G
t E-I/F{-Eﬁh ! o y <
— iy A N ¢ : )
- = Eh J = _H-S_L
;i ALl s The o~ b SO : -
i te i
€ j}l,_ +1 Lol it J e
e - .
I i A
L 1 5 T 5
-~ ],.,{L_}[_-J € E ] ENY: 5 + :
-2 -
€ /h +I e L8 i
e | - l:.l c
1 1
i _,{ il o
e +|
¢!
-1 L HL  RHL P ]
041 "..-F [:H_J ~|4 _Ifl-'-mjj :“,\_ :D"-"I:"ﬂ:l-*l,_'u_ﬁ —'[T_Lﬂf‘ll }Dﬂ_ ol
=1
. ol
)
E s . - f .y
Ip) Examine he (Ont |r?u|l"a{ o+ Fu)- I+_v:l”‘ i+ A¥0 and (o) =0 ﬂi—o:
gl = £ 2 T, RHE ENa—8 rp e
H - L
Jol 5 i At (\-'
+ = o+ e
x—>o' meamy A =0 h a4 h=—>0p ﬁl




3 NAGARJUNA DEGREE & P.G. COLLEGE FOR WOMEN
T e iy
=1 m
' = 150 e T
i i ek -
) I4-¢e 'ji" h—>0 |- (-»l’j-.
=D Y1
) i B ._( i - L*PL‘?D _JilF_V S
| 1+e e (f h-“_)
- gi; Le - _—
w R h 7205 gl
- D 5 Lo
=
LHL + RHL e
: < f(x) i3 jump clisontinuoud "{LW:{ m"’fg_:kl
.-/jh‘_ -5
"@E’“’-"‘”-‘”E the fDﬂE'lﬂLli{'Ld BEe e L) e il E___._—‘ "'(_:/
1 ; Sbeace »
ﬂ-Jr 2 =0 E
eI Fin) o Lt )

: ph died X5 RHL = x>0t 3
>3 Lt ] o b
o s K Lt o &
= = WD * _—f— = 1___,1:}0"" !';t.

4 g 1R 4 ¢
- ¥
_ % —>0 means R=0-h & h—0 2 Snnt e =4k o h—>0
3 el = ol o e
e = 0— LE e O+h 2
m: TR o Ry B0l e h i (o+h) 3 3E
4'? h"‘:"’h ﬂ_ : T
1 = D—h+ Ll e’
e M ’h L M .gh)f
- h[ﬂb {__I‘t) e — £ = h=—"0 {L'] ); -
e -+e/.i

d:!
il
A




' 1) B 1
L L K. rrL

0y =2t

L ~>0
Rl (€ 1 @& | v
. & :,ﬂ { L .|..L { _—r
X AU
\ \ it
p' s ") o mMUVA L .
t€Imne  the COnstantA A aro ‘! Lt
} | a1
# | > g | L ) ,Y.
¢ e o v \‘l;_d | §
v g / 5
.H Bl la o] S S0
¥ 5x4+-1a, 2352
™ p J# |
LONTYNU g gm. Y =)
aies e = i
1 L o P. i _ﬁhuﬂv _:A,n_“ m,.
v_hr\f\,m K 7l L y
i f it -
- mlm A f.hk.ﬁ_w¥ f } p| L
-] : g _
= 1906Hu
a 9 \

g8l s “coptinuiblx ot =1 = HL.= RH

Il a4l =2 —S(

Continuibx  at o

L) & i I () ! vl = A P (x

!
2"

bt T ,_

. 3
alar) il ~ Sl s b

- QD —NU = HJAMP

Since L.QL 14 Conbwmuowm At x=3
= LHL =RHL

g L = 15429
ol qa-+8
a4k =19 .

P S £ & 0P a

Hh f © ¢

f)




.W?w?ﬂ. fw.“.v.m\m

fh wpw._

C .~ UNA DEGREE
G
v nd Bt A
v D 50 ?,S@ O
-
l,.lMQp.* e
¢a =1
a = _P\ﬁ
[*. L =D

e mosul:;._g o+
QT N — 10

i o 8 %mx&

X0
pp [4=en
Xm0 lHE jo e

Lt ﬁo - (-25in2n)

e - RS S T
x—>0

s T LE 2 mﬂsuv_.p!,q
7 fi,Vc U ﬁ\.__‘:.*vy

- rw ir : .vSw#
>0 sialik
. LE a2(B82X
= "9 A et
4 4 (oSLX

Lt (032X
(oshx

RHL = x5t

| — COAZK

+ ()

- oAsLX

Lt U

= x>o* | —CoAYR
e lx ,
= w50 0 = (052 %

0 - CoS4n

F 4k

= >0t 0 ~(~25'man)
0 - m_tSEC

il g

S o 251n2x
Hanl

= h... & mmJV.ﬁ
L ﬁ Sim :ﬁ\u

il



i |
rﬂv Wx\ .r_.y- ﬂ _
“ [ (W : —
A () ‘ e
\l‘ ﬁ : o m
f v € / o) w_\ *
: ..\ (1) { .‘__‘x....g o e
A # ﬁ
) %
—, * AL ) P } } rf ] \ % ‘ ﬁ
¢ Tt , 4.7 e ) \ ¢
3
3 % - n ”
- _. '
A y, m
p . . n —
J S ﬂ
_H - X ) ﬂ —
A > ” -
| ! ) N X ,_ L : ﬂf m
..‘Ixul.‘ ¢ \ ,
. . :
2 ' | 1
1 \.k, A
: L8 ”~
L L - H L . | “
Dl Lt ((x) 4 1(0) m,
K, : $ Rimur 4 1) S ﬂw
m_\x\ i A 3_.; ﬂc?i}:mu;\m "
o«
\ Y " - .
s Sl ntx | wden] X L a4t e B
T
i \,\\ | o £Or 1 ,\«s\.‘q 0 _. ¥ = D ‘..
.\ .8 >0 3 Wz .

A <0,% <) i i

| 14 u\cuvnxwu J ) ¥ gm_uu_3;~p,?':
T4 x el sHje-tje ~U

: _\.ﬁx.vr:un!..ﬂ;+_
fn)=-% X +] -
v | o 2R

B e R B B S s b

AP AP




4 L

wr

Alsv, (o) = Jol-+[D

I

/. \.&_\..:
el A= 0

I

L s Lt , \
L Ir = L—>p “ m )18 ‘v mu U,w l = 4 l ,\v _LU ﬁ (Y}
= 5 PWNJC. A‘_ ~9 ;u o \m.,__L,.. , _.IN\.
= 1=200) B
S |
LH L RIHL =
X_H.*rdc am:v = AR n.._m_a (o) = ]
e Ly
LR g f(x) = (v
g B i Hnubys ats L =D
contipuiby ak X =

] x>0
T g1 =y

r7l, x>0

‘ 2L S S TS

ar g s T4 x>0 = Ia]l =%
i) L2+ oo e
=1 A
_Also, F1) = [1] + h-1]
=
e g
R ¢ LA TN Y
P, =l
Ui e ate Lo
s eru_r e 5 xrﬁu? (1)

T Koo




D

il...

..._C.:vn . J ket |
¢ 'L w
...F,m.v_ F(n) =

o9 pfa)etill
o 0
. 401) s tontinuous at 2=

Ix-1) + |x-2] pe X=h

Examine +he moaf.SF,_J Gk 0N =

sol : stnc,_J ot % =

B lowe: el ey
TF wec)l = e = -0 - TL wat 3t nnl‘
Sl wcx Siyw) - (A3} T4 sy =il = W
Fin)=- Xr1-ni2 2} = x=l=n4T
= J=32n S,

S e R et

=l
= )
g
! x=]

f(2) =

)

L = ﬁmw:‘ £00)

Lt T
oS 3
m a2l

| 85

o LHL =RHL =
e £y =t , abo HO =t

__,x\y =f ()

NeOCCOOCOLON N,

:

Ly,




b T

i

T i gt o i e e o

b e e ok ke b ke d

_zbmhmgazp mmmmmm w ﬁ m mow rmmm mcw _EQ z KADAPE

3
-

Pla )= Iimkb S

.1# _ | - ik g

Alsp, = 42) = Jazt] 422

Luﬁ.x.\,_.h i e
g, N>
| gt
Lt o puL vm+ +0u)
2 . b
i e by | | (
t, ot 2x-3)
= x>
= PihanN !

l
g
N

1

(VS

"

ws LR =R =

- -

: = p F(v) =
A
vy e ()
A e

A continuOud at X =2

r .Q Examine  the  continuity o 20U) = po) A et Pe] s gk x=0,0,2

conki 3&£ ok x=0

® <v, _x.h.g X2

?v°~ﬁﬁ3xwr‘

T4 %20 DK} =%
T2l = -] ﬂ,:Qlc
:..% X2 = |x-2] soﬁfu&

Hﬁ th ..J_x._

,TQC,,, N:¥+ | 1x+r



8% ha,_c.
Fer 1= RO = b ] i s~ 2=t

AT..T_ S u-X = _?n.i. _
%= (x| & o< FT x =

; [X| & 0cx +%
e s A G-1-= 2Tz 2
ax= (¥t 4T ()= =[x <= 17x +LT

e
QL Pz 7y (<X, q 2 \.nu.v,z.._.Vu0

L= g muguos

Q= % L.é 36.3(3:00 it e T

: Q%= X
hou+nﬁxu+»4

Qe
o= (0)4+ e £5 I

¢ = 7HA= THT

M.H
iy (WE~¢ &
Q-8 =
: e SOk
S ath e (n2+8) mopl
NE— % = e T
9 e e A L v uﬁ.ﬁs na
[ Bt i,
g e "R %

: : .. Q> x \ﬂ-m s - ﬁdnw.&: v




(2| +[1—2|% 7 = =)+ SV

c AT = Wik ¥
v - XA =00F R XX =00
= | x| & 9<X +T w= %l & 0<% 55

x =1-%[ <= 142 FT -X = [-%X|<= 1K x 4T
eax =[] <= Tsw 4L (=x)— = [T Y[=2>x T

3 -
i e R e PR

Gex isX “~ <% e xhHow ‘£ g
T=X 40 yMuued

=% 9 manuiue ¢! (%) +

Qe —
(Ll = ¢ Wi n.u:H

T=(1+ aq5|9 .‘.nl. 30“_. oml_s

T e



uu,... ?..&nfmvx :..

. xS e rdn pp
~x = [Fx|[G= 1< T By
'. Cax eyl ¥ wvx.,au.k Kﬁ WH‘
v 2 O *G P.ﬂ:j w33
; (= x 30 manoue)  # (O)F
‘
.ﬂ £= (N TO0f
1 1HI =THT T
_ s = &=
: (i-n) = (Ng-9 =
Eiok 25N R.}

| ¥y R e (xe-9k 4
.

e . R Lo 480 :
] (1) ¥ ._.._Md e 1Hd ﬁx.nw\.. 11 SRy
_w S
“ g Nm,..._\;—._anl-_.? Ti_.— .Hh_uur
; .

Xt AE~9 =
J
_ i FEX-THAX- "X = (W] F TFX - X~ |[+x— = 9&%
]
. G-%)-=e-x|&e>% L (e- t)- =gt < €2x fT
: (70~ =[s-¥|<= 5% 41

(r-x}-=|e-x| &= e7x L :

; o S x) KT (FX)-3l-det7x 47
v SERTEIX 4o X e B e e Sl I
i =% 0" hyues R

2| [1-x] = (9

£ bpage g 2ug



£=7 0 gﬂcica “ (%)
g = (= 0N

THI= THT .

i

)b
Ao
) Wi

Pe %
€A ey

vy X

S
<
~ 210

1Hd (%} 11

i

le-2| & (—€] +[\-8] = (W
0 =

e ix b T4+ =% =) rhr-q-Ra- 1= SCRT

(g-%) = | © .l«/-‘ Yau Ty
r—X -_n,._ﬂ\.‘..ﬁxhr.
X ..\_. H—A.;-aih .ﬁn\

Cor 4 ._—.. ,\. ; 2 X C 3 g \_..-. X, “r..

X 0 ﬁ.;__:_:.*cc.“.

» ‘nx (MaAnuiue " _“iww
z ) 4 ‘1.,_ }
.»..m. _.n -“

C ¢ X

1 L - ' 5

[ P“ : —. wH
s Y (C— %
‘) J & L1 A (%)} 3 1H7

(INOM HO4 3937102 '9'd ¥ 334930 YNNFHVOVYN




-

9

Y 9 v e W e NN

vr o] =[oad] A

az TET ﬁi_ = §7 [v-X
L mn

™™ 4o08 gFd 8 A I A= (0)F = (¥]F 17

6mlx o P | 2M ‘™apN
—Adu_— 2 —mﬂu_ﬂ ~ 3 H- U\.o»n_ P*l
p- uaomn_ NS . u.d\m.ﬂm

= (Dr= N
(= (0% gl v el

VX vy (o .09+ YT 1T DT warlay

yod oaanue)

rggVEi e
b ; i
PO JOU @oP (%) - dﬂ.x L [T 24 \36 i .
: e B
| = [t b v
iz ?xf_ = 1= (%)
o Jor i A P P
aex ' = (%) \T.rtcxn ue hy
§ : J00d Is4oA00D
7C—1
| x) | ,_ ik
\ i
e X ,.c $hed § .\.;,w.. _.\.n,_m
[ [ |
(o 7 .,ﬂ_—. “.“.h.\,..:_
_ | . |
| i | | / |
_1‘_ ,H,..\*h. P\ ..__u_ __\_T \.““ . n\h
|
2 7 [T~ (%) 4]
¢ 7 [o-3] T yowr 0< € K 9<IA Y <0y °
‘_;«ﬁﬁ;; ‘_T___ “H \0td o) 2ADY _ [
T ,_ saddng ) pooie
L:f_.

Rl G e R B ol T i YT




o T A2qumu A.GU» #Iﬁ_w

.x_ﬁ...q \,\c T::cd C&LD ﬁ.cc f_ \\f ;
1 o, fo  pPune vaddn we r1 A4, (¢ Fi
. _ . )
I S PR | vaddn 07| pajoa st A, a2y [V ¥
e |
wowiadms  (1g)  PUTeq saddn 350977
‘5. 40 g sddn  aqY @ B
) :
_,.. o “ ¢ A 07 Lc A QLT A r:é v} m, +a jounaq pwmmj vo v _i +H f
saddn = 'y 224M
Sox A IS L 194 Yoms o & yqwnu Yoot
v Jriwd . 2N o UM 7. QL pio W L i@@.&r@@.@ u -
. popunog A3ddn (19) 2A0qO  PRPUMAY |
, iy JQu ¢! 161 2¥13AUQ) v
KD }O Py ) umw__ : e mou 1P el t& k-
|/ - f ,b_\;«(fﬂ
14 = [008] T
! i\o:_ﬂ MR
x) = 1= (n)¢
_ sy 1 , P
il it PR3 B Lf,,n:‘:.x_ X2 i UD ..mm
. 1vod JunAUaD
] W L (X)) [ 0V<—YX
i6s fmy
;= Houo) vy (%)
W (%) f T 0 ( \
| M_ \ d | _W_ .p.,.\_..n.,_.m/(,

& & = = -

o e N

"\'-

g U QO U

)

®



H VK

ﬁ ,ommli = KADL_.UVQ g |
F Qz@i.ff@%. iu 1941 IAUd - 2M04 I Moy

._w_.u_wﬂﬁ._r,:__ o ¥ (Fh

) » 016 = (KT P (it (kR
-u Y1399 'Y v RO UeD 240 b PU0  + 29addns ....&.ao&
-_9 W e mMauiquedr o <) ml%

P 3 # 0 gu vopounp snanupun o B pw 4 a1 5 WAL

-__,u 990 A" V_m?&i JouE- YINS 3 Aequiny |
—9 roojag: iRy - S, M9 PPPUN.G. S| Cigs Tl e T N

P9 K & 12N g% Pre N A7 PV pidd
MY -t ﬂ\_o_e:.w 2o |2uncq Y 4. Py Vi ¢ uﬁuﬁ‘\:?myd U=

3

! > (@)

> T3 X A TSR Pl MITIRGE Pue 'y YO TN
—_U Fon 2r0 >Vl -HRRYIER, Al BRS SLec S MdFﬁF@d uy-
o (@)
—J - 10| 99 PIpUNOA Puo 2A090 ﬁugo&
-“ ypeq # L F PoPUNe o i idw&.@@c U~
" s ! 428 Yepumog
-“ 0 Pumoq 12| vo, Jou CHmidne gt iuﬂd“,c;w Uy o Fuy- (M
-0 i ;5 Jed pumeq sy U ¥ ! Nﬁ T
"J fa uUMog KOO f?zp AT P S i el el e
- g . E,:S:r:. (1) [PUvaq 4200) %EEE?
-“ g, Fo punoq GBW owmd
-..v N T4 w882 A29umu ncd U 9, §o punoq Mol ¥l Azil'y
i, R T T B W s
i -
i

v (

§ PR W00] (18] g PPPuneg




)y 1) () 1) &

LI R e N

Ml R

NAGARJUNA DEGREE 3 pc '"ULLEF E' Frﬁ M—Jn,m

2 PEAETR SCR "

[Mmﬁm]
o SR LR L

. f(an)++L(8)
F4g)o

- Theorem -2 ¢ 34 £ aml tﬂ are continupus —functionk

then (F-9) & alio conbinuous ot ta’.

I’_"ﬂ*‘ StLppose -f tm:{fa are.  continuouAa ab ‘o’
e 0= £(0) and g7 edﬁ): - i
Now, Wle have o prove  ARat
Lk - = (f-9)oa
ot —iN ¢ %JI =)
s f00 -V
xlfm ™ - 1‘::& [Ew 1 ]
e £ — yosa WY
b 1

S Y M R
LJ-ﬂdJa

Brem -

p——

hen ma H—%) s alsy continubus at tal.

=':3u.§pa;c -f'ﬂ,nda ave continuoug atb ‘a’.

LA e anaica ave Continuous -unctiong at'a’



b e 1}:1 [:F{:‘-} 3{1_]

L Ale). o 400

T I.._..‘ra

- ‘f{ﬂ.)- Gd{l;l

5 Lfg)n»
Theovem -4 - i+ + and q ae Continupws  functions at *a’ then
[— is aly  continuows at ‘a
proof : SLLPPDM + and oﬂ ave  Continuow ot ‘o’

le, !-Ii‘}?n. @)= £(a) and xl;l,;ﬂ C"{{U:pd{q.j.

Nowr, wle hove b prove -thad
£ = gy pus
. G
Lt “F[’U]
B 1) s QoL

o i@

R

q ()

h’)&

@)
] " 9(a)

ARAPLPLPPAPPEIEPLPOIPPDPOINPDONOCCT R D




> ! el

' e NAGARJUNA DEGREE & P.G. COLLEGE FOR WOMEN

J #‘}

3 'l-.‘a — o A -

y > iz A - tla' £ cer b Constent  ther
b afem S . I 7 i4 Continpus at & b

r D alip cortinow ab 'al.

' pProof Suppose ‘£’ ix continous at ‘o’

g . gk Lt y i
b e M Fl) = f{a)
_' -‘a NBW, Lle prove H.at ul-'i:;a {'r_'r/'j (n) = (s (o))
. 1
- ;-{'Ea (ed) (2) - ,}.‘";Q CF()
- ()
. Gy e :
‘ = cf(a) o

3 1
. OF A continuow ot o B

Thesvem € ¢ T ‘p’ in conbinous on (a,b) Hen A7 1 Lowreled 07 ['n,l{}
f proof o Supplse “-p’ iz continoud on (a,b]

Nopd, e prove that ! s bouncled oON ['a,b]
Hov €59, tle divided =(a k) into & Finike

intervels. @ T
ie, [ab) = [0=a.a) ,[aa), (@85) - o [0y 20T )

Tet Ay, %y l:e.fﬂng’! H -'.'lnﬂ sub inkervals  such  thol

'y ar

.
i
T
numbey o+ Sub

e 0 e e e

=

|4£1-Jv+fiu}| 2c > 0
Jeb % Le any pint in st sub nterval [au,n.]
8 0 [f0v) - +(a)] <€
ey )= 400+ 4] [ xe (ap) = acx<d
¢ [-Hi)dfh}]#-ﬂaj- s x;-tﬁﬂa!-'J o Cnichl

ia partiouda) [£(a)] < € +[+ ) [.-gy df G

J."'J' B il .0 SR

o .
L



T —

HORITSIPY “¥

: ol

} 1 & '

“1

") “ B
<

<y

“1

. o I
.

|

-

. - I

(e ph |
o, p
]l 7 ir conbinuom Hanckion on [a,b) then $00 attaing its bounds &
:“..'._n '!-- 4
(8) 3
95 %' is cortinuous Funchion o0 [yb) then +(¢) attains its Sumprim

um oand InfFinium on (a,4) R %
poof = Suppvse £(z) is L{.;nhm,.u.:) on (a,5)=> () is bounded on(ab) t‘?
=> #(x) Exisly suprimum and anFinium on(a,k) ("i

tet Suprimum of + () - ;qg Infipivm f) =M ¥ xc (a,5) €
Now Ke prove that (1) attaing its bounds on (a,1)

t\ ;
C
e, () =M ¢ L) =m ,Vxelay S

for this let Us assume —J'()(J = M=> M- 1 (. )4 D |
Since () s Continupus  and constant Funekion (M} s also
W
¢onfinous

M- F(2) "is continusus on (a )

LS
€
<.
£
<

ey ' is conkinupus on [a,b)

M- 4(2) E



y """:" =y L is bounded oON lr“bjﬁ]
- ol 1] M- f(x) i
= § . uppey boundecl ond lowoer bounded €xist - E |
-f ; ! Let "k’ be bhe upper  bounded of & I vt :
: A ity e BGOSR g

" M - f00) 3

: = M (1) 2k r
; 2 sl 4 >F(2) gy Flwem - o, (constant)

" M - -}'{ 15 Upper !‘SCUHC’]EE‘J of + (v

o

* M is upper bounded of F00).

y g o

) Ji

S0 pur assumpbion 10U+ M 15 H"D”ﬁ
LAY =m, ¥ e ah)

Su'mi]arlld e can prove that FOu=m. ¥ xe(ab).
"I-{'{xj ﬂ“‘ﬂini i}-,‘g bounded ©on @I,b],

*

-t q
.

1
13
'
¥

e Theoveng: ¥ ‘£’ is conbinuous at x=c and F()F0 then Show -r.
'::" '; that there exiga o positive number >0 such Hat +(c) ond -E(t;}_..
;.-,E._m: With Same sign. & %€ (c-5,c48) :
fra ;;LLFPQ.;.: ‘£ s continuowd  ab x=¢ and F(c) o

] -:-;Af £>0 4§ §>0 su.ch that he-c] <8 = ].;(:_;_ #(c)| ¢ €
{ctc:r.irﬂ *‘;Hc} Eﬁ 4E11¢%CEJ+9+—:~:@ v :

& F &y Sy vy s

..
" e

-r') o

!"W ﬁ'lulf -i'{l] l!u'd -Ff.f-] ave Kome Sjﬁn ’#lsé [c-i c’rf} #
5 L 3’! . Iiw _'&hs,-; £ PR N Sl & _.-'”lI'I

>b m wr G -Ftc} L b
< 400) < 40 AR RIS

'-.-..¥ 3‘1"8#1 ‘
'lll'lﬂl.l



-~
> 400 o s

" . . - G

() and (L) hav “AmeE  fign Vxe{c-8,c+6)

] | «

-11'- k { 'I‘ :. .1_}'!,_"']. 1{1‘ L" 'Ill.'s 1 h

then O = +(c) + +(c) ¢ F(2)1¢ +(c) - +(c) -
- TL-'L“‘! & _|_' Il:’l". £ ) G.L |

= $(z) <0 &
f\'ﬁi  H) and Fle) 1“("-.\:" Sam ¢ ';;-L]T"' W g i'r §, C4 h ) - i
_h". ;| ;
QY Inktymediale wvolue -tHheovem 4 i,
-y

{H_'l'_t_n_.kn:t_n't" < J4 'Y contlnuesd o [a,b) and A(a) 3 F(E) then &

Y assumes every value bl fla) gnd (k) atleaat once . -
proo Suppuse “4' i1 continuoux  onfa,b] and f(a)F £(b) .

el +(a) ££(b) "

] ;

Jek "k, .:14"--:_J real number guch that “

-

o) <k ez £(L)
Now, e assume that (:]{11 on fa,t,] 08 c:ll:‘ﬂ.!-' +(oL) -k, Vre [-n LJ-‘?GF |

Simee . £(x) #  Continuous  and  Constant ~funchion 'K’ ia also
conbinuows .

. gl). & continuow on (a1
s LY if  bouncdled and attaing ite bound on (a,t)

From (0) tn{a.}-. f(a)-E f'.'#(a}zk
2y cJLm'Jzn ima-kccﬂ

From (3), qe) = +(&) -k Vo ke 4e) (8) f(B) 2K
=>q(L) >0 ~>L(b) -k >0

By kmwn theovem, qla) = g(&) have UDppositc  Sign theve cxinty
ce [at) = gA=v

PPOLPAPNNINDDDOADNNON




o, . e S — — s —————————— - i

E'} '[I’f_} = kK

. Hemce the -Hheovem prU‘f&” g
BE-FTnﬁpn;

tmf+mm13 continuoug function *
A duncbion F:5—>R s said to be u.n'rl'mmhd tonbinuolt ong)
H ¥ e>o Y S50 such that Igy-22] 2§ => I{O{.J—HHJ Y-

. -gaaniiliiet 0L

B

Theorem -10

theor 5 o
TH +' 8§ DR s umJmelz.d con Hinuoud then F
con Hnuoud

vs conbinuow on -

PTWF' . K!L-’LPWS-E 'L;’ .I}‘. E"HTIILLH 'I,-F‘Dfﬂ"l-‘ o !

5§50 Auch that |a-xa|<§ => |+00) - f(1)|ce —0

Lelk Q€S

Take »=2 and *»=9

£om @ ; 11—11] 25 => ]4(1} r—{{_a}] o

-
VI - i

} ‘ 2
}, 1‘J," "4 conbintlbly DN At

continuows  ON [D..ab:] Hon Ll S

HF_

;:1' -
4
!-1
i ]
-
A
=i
*
o i

| Theorem -1V ! T £:8§—>R IS
un‘r-FD'lmhj continuous on [ak).

';‘l PmmF: Auppoae 4’ i tontinubut on (o)

| -FD1 £>0 ks d_'IY'IdC [&__a“’a‘a ,Lﬂ_“ﬂ:_t] ..... [&l‘n-F ) mh:@
wb TF T, % be_lun?q to sgame sub inteyvals then
42 - 402 | < 5 20

lek g—;-;—_min {la«‘f‘-&'f.qJ,ﬁu_ﬂlnw IEFE:P*_}

. 0 - T S

1

7 gt A unE—Fnrmbﬂ continuoud ON (a,b)-




-
w
-~ - [ =
w]
!
A
- =
— -
-~
5| 4
>
pe : .
4 I
LS
. -
L =1 %
_l. .
P .
-+
c o
P ~
— "
- .
= y -
= .v !
= -
. s =
— <«
E
J
= =T -
- 5
. o
L - o
£ = +
- -
o -
-
b =
. .
-
o
' il |
A
E
- el
=
-
|
LY
f._....
_._l_.__
-

LY

LN TDY Ly

VI IO JJuUuUiIdduoildd Yy uogoodouuoevevwee

TI1NUWOLLs D

1 1)

L

s

————

e M oS

f




