If a functiony = f (x) has a derivativeaat

then it IS continuous &t

Pr oof

If f(a) exists, then the limim F)-f(a) exists and so

x-a  X-—a

the function valuef (a) of (Xx) aexists.

im £ (x) =lim £ (%)=  (a)+ £ () =tim )T @) oy g (@)=

X-a X->a X a X —a

=lim f (a)(x-a)+ f(a)=f(a)

X-a



The reverse assertion of the preceding theorem is not
that is, if a function is continuous atit need not have a
derivative ata.

true

f (0) doesnot exist



@ Ifafunction f(x) is continuous at every poift(a,b)

we say that it is continuous over the open intefeab)
If, moreover, it is continuous on the rightsaind on

the left atb, we say that it is continuous over the closed

interval [a,b].

@ If a constanK exists such thqﬁf (x)‘ <K for every

x0[a,b], we say thaff (x) is bounded|mb].



If a function f (x) is continuous over a closed inte[am] _then

@ itis bounded iffa,b]

@ itreaches ifa,b] its maximum and minimum vaMes

@ foranycO[mM] thereistil[ab]  suchftife)=c




Counterexample

Not defined and thus
not continuous at 0

Not bounded
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Counterexample

Not continuous at; andx,

NOo maximum or
minimum value
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Counterexample

Not continuous at,

Valuec not reached
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Rolle's theorem

Leta, b be two numbersa<b. Let f (x) be a function which is
continuous over the closed interyal b] and has a derivative
everyx[J(a,b). Assume thi{a) = f (b) =0.

0.

Then there exists a point(a,b)  such that)




The mean value theorem

Leta, b be two numbersa<b. Let f (x) be a function which is

continuous over the closed interyal b] and has a derivative
everyx[(a,b). Then there exists a P@ink(a, b) such that
£'(c) = f(b)-f(a)
b—a

7,
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If f(x)>0 forxO(a,b) arfdx) iscontinuous pag]

thenf (x) is strictly increasingia,b].

theorem, there exists a pomsuch that, <c<X, and

(e)= P87 T te)- )= (e -1

cO(a,b) means thatf'(c)>0 and singe-x, >0, we have

f(x)=10x4)>0= f(x,)> f(x)

Let x,x%,0[a,b] and supposes X,. By the mean value




if f'(x)<0 forxO(ab) arfdx) is continuous pags]

thenf (x) is strictly decreasind &b].

theorem, there exists a pomsuch that, <c<X, and

(e)= 07T re)- )= (e -1

cU(ab) meansthaf'(c)<0 and singe-x >0, we have

f(x)=f0x)<0= f(x,)<f(x)

Let x,x%,0[a,b] and supposes X,. By the mean value




