Continuif, and Diffenentiabi lit,,

-'i’fontinuitq . Suppose f is a mMeal function on 6 Subset of the neal numbens and let ¢

be a point in the domain £. Then [ is continuous at ¢ if lim £ (x) = f(c)
A ¢

-'f'"Dl'scuanuitg : A function said to be discontinuous ot point x=a, if it is not continuous
at this point. This point x=a whene the funclion (s not continuous s called
the point of dfscontinur'tg.

< Theonem | Suppose f and g be two neal functions continuous at a seal no. then,

U) f+4 (s continuous al x=C (3) f-g (s continuous al x=C
(2) -8 (s continuous al x=C 4) (_f_) (s continuous at x=C ,fpmufdcd 3&)%0}
]

< Theosem 2 Suppose f and g axe seal valued functions Such that (fog) is defined at c.
If g (s conlinuous at ¢ and (f f is continuous at g(c), then (fﬂg) LS
continuous qat c.
I{'JDfoehentiabih'tg . Suppose f s a meal {function and ¢ (s a point in i(ts domain. The
dextivative of f at c defined by it‘rn £ Ccth)- f(¢) provided this (imil
-0 h

exists. Dexivative of f at ¢ (s denoted by f'(c) on ad_[f’(x)}c. The function defined by
s
f'cx) = tim f£(x+h) - £(X) wheneven the limit exists (s defined to be the dexivative

h=0 h
of . The dexivative denoted by OX ox (f g=ffx) oy on

il Algebra of desivaties :

[ N f
M| (utv) = utv

iy | (uw) = w'v 4+ up' | Cleibnitz ox product nute)

( Quotient Rule)

(i) (i)' - u'v - uy' ., Wheneven v ¥# 0
v P2

¥ Theonem 3. Tf a function { is diffenentiable at a point c, then it is also conlinuous
at that point.

¥ note: tveny diffenentiable function (s continuous.

¥ Choin Rule : Let f be a neal valued function of which is a composite of two

functions w and v i-e. f = wou; Suppose t= u(x) anrd f dt

and _dy exist ,we have 4E - dv. dt dx
dt dx dt dx

Suppose f (s neal valued function which (s a composite of thnee functions u, v
and w; i-e. f=(wou)ov and if t=v(x) and <= w(t) then

df - d(wou) . dt . gdw  ds .dt
dx dt dx ds dt olx

< Some propenties of Logonithmic function

logﬂp - :ngi logbpq . logbp t log,q it:igbp2= log,p + log p = Zlogp
b

logbpﬂ - *:nlagp iﬂgb(L;-) = lﬂghx - tagb# lagbx =

j
‘ngb
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Exponential fnﬂm logasithim form

d (¢) =0 | c-constant d (Sinx) = Cosx _d_(.'_;'l'ﬂ*ll',) = _1

dx dx dx { 1-%°

d (x") = nx" _d_(Cﬂsx) - Sinx d (cos'x) = -1

ax ax JI-x2

—d—-(ex) N _d_(tanx) - Sec’qy Bl (tqn"x) = 1

dx dx dx l-Hr,'1

A (logx) - 1 4 (Cotx) = -Cosec’s _d_(Cot"x)

) X dx ,[-I"'I-

d (a%) = a* loga d (Secx) = Secx. tanx d (sec'y) = __1

dx E o« 0x t [x-1

d (log,x) = L[og e d (Cosecx) = - Cosecx.- (otx o (cosec'z) = -1

dx ax dx t | x-1
v lvganithmic diffesentiation ¥ Denivative of functions in

Pasametrnic fomms

v(x)
LJ - }(-("I) » [[,{'('J[J] = f( t) - fjf t) panametnic form with L as @ ponometen.

iu!u‘ng iu3 both sides,

A
ol
logy = v(x) fog (ulx)] ﬁ ﬁ ad

f 4
using chain nule to diffexentiate Q‘J’—
L ﬁii: vlx). 1. u'(x) + v'(x). 103[{![7{” i'-j;— at [uuhmevm e_f_gqeﬂ]
{ dx u(x) oA dx i
at
dy - y w00, u'lx) + v'cx). mﬁfu,{x)]
ol x u(x) _ﬁﬂj_ (” J dy - g'(t) and dx . f{fJT [ provided f'(t) + of
o f(f] “ S

v ‘
¥ Second ondex dexivative 9 Note: Highen omden desivative may be defined similanly

Let y - [(x)
dy . £'0x) (i)
dx
diffenenciate (i) aqain wx.t to x,
Ei(%}_) - di [['Cx)] =\ j—zg— = f%(x)| Denoted 041
L Lax | X

v Rolle’s Teonem : If f:[apl— R is continuous on [a,b] and diffenentiable on (a,b)

such that f(a) = f(b) then theme existssowe C in (0, 8)Such that {'(¢) = 0
v Langnange Theonem ox Mean value theonem : If f:[a,bl— & (s continuous

on [a,bl and odiffenentiable
on (a,b) . Then thene exists some ¢ in (a,b) such that

pice) = _fCb)-f(a)
b-a
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