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p ENUNTUL TEOREMEI
Fie f si g doua functii, f,g:[a,B}R, cu proprietatile:
a) f si g continue pe [a,b]
b) f si g derivabile pe (a,b)
c) 9'(x)=0
atunci g(a)=g(b) sid) cel putin un puncte(a,b) a.i.

f(o)-f(a) _ f'(c)
g(b)-g(a) g'(c)

p DEMONSTRATIA TEOREMEI

P.p.a.cag(a)=g(b)
g continuape[a,b] } = (0 celputin un punct c(a,b)a.i.g'(c) =0
g der.pe(a,b)
dar g'(x) # 0= contradictie.
= g(a)# g(b).
Fie h(x) =f(x) + k [¢(X);k - constantarealaa.i.h(a) =h(b)
= f(a) +k [g(a)=f(b) +k [g(b)
= f(a) -f(b) =k [g(b)-k [9(a)
= f(a)-f(b) =k(g(b)-g(a))
K =- f(b) -f(a)
g(b)-9(a)




h continuape[a,b]
h derivabila pe(a,b) = (0 celputin un punct cld(a,b) a.i.h'(c)=0;
h(a) =h(b)
h'(x) =1 (x) +k [§'(x)
h'(c)=f(c)+k 1g'(c)
=f(c)+k@'(c)=0
__F©
g'(c)
_, fb)-i(a) _1(c)
g(b)-g(a) g'(c)

p INTERPRETARE GEOMETRICA

Pantele celor doua drepte sunt proportionale ctepan
tangentelor duse la graficul functiei in punatidorespunzator.



p APLICATII

1.Seseaplice TEOREMA LUI CAUCHY in cazulfunctiilor :

f:[-29 - R
JX+3 1 -2<x<1
f(x) =
) 5+Z '1<x<5
4 4

g:[-25 R gx)=x.

Functia f estecontinuape[-2,1)si[1,5]cafunctie elementare.
Sepuneproblemain x =1

lim f(X) = lim Vx+3=2

X -1;x<1 X - 1;x<1

X+7
lim () = lim = —=2

f(1) = 2 = f estecontinuape|- 2,5]
Functia f estederivabila pe[-2,1)si[1,5]cafunctie elementara.
Sepuneproblemain x =1

Coye o T)-f(1) _ 1
fs(1)= lim 1 "4
f'o(1) = lim f9-1(1) -1

X - 1;x<1 X - 1 4
= f estederivabila pe[-2,5..
Functia g estecontinua siderivabila pe[-2,5]caf. elementare.



g(x)=1#£0

t.cauchy . f'(c) _ f(5)-1(-2)

|puti [{-2,5)a.l.
(Dcelputin uncO(-2,5)a.i 7O 369D

1

f.(X):<ZT-3 x0(-2,1)
% ; Xx[1,5)

g'(x)=1
(o _2
g'(c) 7
Cazull:x[(-2,1)

ey L 1 __2
RPN e RS PN o R

4Jc-3=7= 16(c- 3):49302%73D('2’1)

Cazul2:x0(1,5)
A 1 2
= f (C)_Z ,g(C)—liz—;(F)

_97

=C=——
16



2.Seseaplice Teoreme lui Cauchy pentru functiile
f,g:[1,e] - R ,f(x) =In(x) sig(x)=2x -1,determinand punctul

ccorespunzaor. Similar pentru functiile f,g:{l—g,g} - R

f(x) =sin(x) sig(x) = cos(x).
of :[1,e] - R f(X) =In(x)
g:[1,e] - R g(X)=2x-1
f sig suntcontinuepe[1, ejcafunctii elementare
f sigsuntderivabile pe (1,e)cafunctii elementare
g'(x) = (2x-1) =2
f' (c) _ f(e)-1(1) _ 1
g'(c) g(e)-g(1) 2e-2

L. cauchy (D) celputin un punctcl(1,e)a.l.
f—
1 1 1
fF)==; gx=2
X
f(c) 1 1

= —=——=>2c=2(e-1)=c=e-1.
g'(c) 2c 2e-2

L R f(x) =sin(x)

- R g(x)=cos(x)




: : T TT
f sigsunt continuepe {E;E} caf elementare

f sigsuntder. pe[l—g;l—ﬂ caf elementare
g'(x) =-sin(x); sin(x)# 0= x # k77

L. cauchy (D) celputin un puncth(l—T;Ej
= 6 3

i f©_ f(g)f(igj =1
GEEEh

F(c) _ cos(c) -ctg(c)=-1=c= il
g'(c) -sin(c) 4

3.Sesestudieze valabilitateateremeilui Cauchy sisese
determine valoareapunctului c:

XE-XZ+1, x0(1,3]

f:10,3] - R f(x) =4

-x+f', x[0,1]
3
g:[0,3] - R g(X)=x



Functia f estecontinua siderivabila pe[0,1)si(1,3]
cafunctie elementara

Sepuneproblemain x =1.

Continuitatea

X -1;x<1 X - 1;x<1

4
lim f(x) = lim -x+§:1/3

lim f(X) = lim Xg-x2+1=1/3

f(1) =1/3 = f estecontinua pe[0,3].
Derivabilitatea

f(x) - f(1
Po()= fim "D =
X - Lix<1 X-1
- f0-f(1) _ | x-3x+2
' 1) = —_— = EPYVI T
fo(1)= lim = —= = lim, 3(x-1)

= f esteder.pe(0,3).
Functia g estecontinua siderivabila pe[0,3]
cafunctie elementare.

g(x)=1 L. cauchy (D) celputin un punctcd(0,3)
—

2i 19 HHO) _ g
g'(c) 9(3)-9(0)




-2 (1,3
£ =1 x x0O(1,3)
-1 x[1(0,1)
g(x)=1
Cazull:x0(1,3)
f(c)=c"-2c; g'(c)zl:m:cz-Zc:-lm
g'(c)
= 9¢’-18¢c+1=0
3+24/2
3

A=288 =, = 0(1,3)

Cazul 2:x01(0,1)
f(c)=-1 g'(c)=1=-1=-1(A)

3+2./2
—=>C=




