TEOREMA LUI ROLLE

Enunt: Fie f:[a,b} R ,a<b o functie continua pe interva-
lul inchis [a,b],derivabila pe intervalul deschask) si astfel
incat f(a)=f(b).Atunci exista cel putin un punéi(@,b) ast-
fel incat f ’(c)=0.

Demonstratie:

f contpe[a,b]
[a,b]- compact
Fie m=inf f(x)
M=sup f(x) Xl[a,b]

f marginitasiisi atingemarginilein [a,b]

Cazul |
M>f(a)=f(b)

(C)cU[a,b]a.iM = f (c) = cO(a,b)
cza,c#zb } |
Cmga’b) } = (T.Fermat) f '(c)=0
¢ maximlocal
Cazulll

m < f(a) = f(b)
() cUa,b]Ja.im= f(c)

} — cO(a,b)
c#Za,C#b



Cazullll
m =M = f constantge[a,b]=f '(c)=0

COROLAR: Intredouazerourialeuneifunctii derivabilepeunin -
tervalseaflacelputinun zeroual derivatei.

Dem:

Fief:1 o R I0OR

X, X Ol a.if(x)=f(x)=0

fi(x,x) - R
f derivabilape(x, x,) }
f(x) =f(x,)
= (T.Rolle)(D celputinuncU(x,x )a.if '(c)=0

INTERPRETAREGEOMETRICA
Tangenteleluseprin punctelé c" corespunz@aregraficuluifunctiei
suntparalelecu Ox sicudreaptaAB.



flcil
flal=f[h]

fic2l

a c2 h

OBS! Toate conditiile din teorema lui Rolle sunt esare.
Daca se renunta la una din conditii atunci teoremmai
este valabila.

APLICATII

Sa se studieze aplicabilitatea T.Rolle pentretiue:
Df[-1,1]-R

( x*+1 x0[-1,0)
1E(X)_{x+l x[1[0,1]

continuitate
Is=lim f(X) =lim (X’ +1) =1



ld =1im f(X) =lim(x+1) =1
Is=Ild =1= f continuain x =0
f continuapel-1,1]

derivabiltate
f(x)-fO _ . x+1-1
=lim

x10 X x10

fs = Iirp

f(x)—f (0 Xx+1-1
@ =tim 0 =lim ) T =lim1=0

fs# fd = f nuestederivabilain x =0

f nusatisfacd lui Rolle

N
2f:[0.] - R

tgx,xD[O,%)
f(x) = 00
ctg x, xU[—,—
9 x0[, ]

continuitate
Is=1lim f(X) =limtg x=1

X X
4 4

|d =lim f(x):|imctgx:1






derivabilitate

[l [
f00-1C,) gxa_ t9%-10,

Is=1im g —lim=—5 =lim q -
xrz X_i xrz _ xrz _
4 4 4
. [
sin(x——
(=)
M . M
cosxco&4 sin(x——) 1
B A s I U B 1 me
X - § X + COSXCOS—
4 4 4
lim 1 = 1 -
“4 COSXCOS- - f\f

} }
f(x)—f(4) . ctgx—1 ctgx—ctg4

fd =lim m Clm Slimem e S
4 X—— “oX=— X——
4 4 4
.1
sin(— — x
(=
. .M T
sinxsin— sin( —x) 1
= lim 4 = lim—23——|im =
w1 [ Ml [ L .
X—— ¢+ —(—=Xx) "+ sinxsin—
4 4 4
I
“ sinxsinrI V242
4 2 2



fs# fd = f nuestederivabilain x :%

f nusatisfacd lui Rolle

3)Fiefunctiaf(x) = (ax+b)"(cx+d)",m>1,n>1 x[HRSase

mad+ nbc . b .d
demonstreeca estecuprinsintre— si—.

ac(m+n) a ¢

f'(X) =m(ax+b)"a(cx+d)" +n(cx+d)"c(ax +b)"

f '(X) = (ax+b)™(cx+d)™[macx + mad + ncax + nch]
f'(X) =(ax+b)™(cx+d)"[(mac + nca)x + mad + nch]
f'(x)=0

= (ax+b)" =0= x:—gbl

sau(cx+d)”" =0=> x:—9

C
= nu apartinintervalulii considerat
_mad+nbc
~ mac+nca
f(x)=0

= (ax+b)"=0=>x=-

Ol oo

(cx+d)"=0=> x=-



= (conform corolarulu lui Rolle)
b mad+nbc d
- < <
a ac(m+n) c
d mad+nbc b
— < <
c ac(m+n) a

Sau

b d d b
dupacum— < —sau— <—
a c cC a

4)Fiefunctia:

X*+mx+n ,xU[-1,0)

px +4x+ 4 ,x01[0,1]

definitape[-1,1], m,n,pJ R.Sasedetermingparametrim,n,p
astfelincatfunctieidatesa isepoataaplicateoremdui Rollepe
intervalul[-1,1].

f(x) =

continuitde
Is=lim f(X) =lim (X* +mx+n)=n
xt0 x10

ld=lim f(X) =lim(p X +4x+4) =4

derivabilitate
_. fx)-f0)_. xX*+mx+n-4_ X +mx+4-4
fs = lim y =1im y =lim v

- m



f(x)— f (0) —lim px’ +4x+4-4 _
X xt0 X
f satisfacd lui Rolle=

0

fd = lim

Is=ld=>n=4

fs=fd=>m=4

f(-1)=f(1)=>1-m+n=p+8
1-4+4=p+8
p=7

5)Seconsiderdunctiaf :[0,1] - R:

X

(o) = {xsinn x01(0,1]
0 Xx=0

Aplicandlui f teoremdui RoIIepefiecareinterval[%l,l]
n n

n = lintreg sasearatecaecuatiatgx = x aresolutii pefiecare
interval(nl,(n+1)).

1 1 .
f = sinfli(n+1)=0
(n+1) e (n+1)

i1y = Lsinin=0
n n




= (D0 )ait '(§) =0

f'(x) = sin -+ xcos -
X X

f'(¢)=0
. [ [
= sin—+ xcos— =0 |.cos—
n _n [ . .
tg— = — = — solutie a ecuatiei tgx = X
s ¢ ¢
L <f<£
n+1 n

n<£<n+1|l‘|
¢

A <%<I‘I(n+1):>%D(nl‘l,l‘l(n+1))



