MEAN VALUE THEORED

THE LAST TOPIC WE NEED TO COVER 15 A THEOREN THAT SAYS SONETRING

FRIRLY "“0BVIOUS ~ AND NAY SEEN A LITILE TECHNICAL  BUT HAS

CONSEQUENCES THAT ARE CRUCIAL FOR GETIING STARTED W CALCULUS T

NEXT TERN,  NERE'S A PICTURE of 17T :
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Peby 4 y= Fex>

NEAN VALUE THEOREN : SupPosE Fexd 1s conmivvovs o Ca, b

AnvD DIFFERENTIABLE on (&,b),  THEN THMERE EXISTS A € IV (a,b)
AT whICH THE TANGENT LINE 1S PARALLEL To THE SECANT LIVE Jotromg

tnE Powvrs (a,Fear) Ano (b, Fib)), 1.E., AT wmek

Peb) -Pead
b-o. .

Fic) =

I wWon'T PROVE THIS, BUT THERE ARE A NUNBER oF THINGS WE SHOULD
NOTICE ABOVT IT ,

1. THERE COLLD BE NANY SUCH Cs
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2. " conmmvovs on Labl T s mecessaRy , E. 6.,
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4. 1F P = Fubd, miEN THE THEOREN SAYS THAT THERE EXISTS A € |
ca,b) a7 wmey Pic) = 0. o

THIS SPECIRL CASE OF TME NEAN VALVE THEDREN 1S CALLED

RoLLE'S THEOREDN .

WE'LL VERIFY THE HYPOTHESES AND CONCLUSION OF THE NBAN VALUE
THEOREN In) oONE EXANPLE ,



EXANPLE . CONSIDER ch) = x-1 on L[,5],

Ftx) 15 connmovovs wHEN X-1 3 O, I.E., wWHEN X % |
v PARTICULAR, Fix) 15 conmivwovs om €2, 5],

’ |
Pex) = ;7= so hx> is oiFFERENTINGLE wHEN X > |
v PARTICULAR, fox) 1S DIFFERENTIABLE o (2,5),
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b-o = 5~ 3

£eb) -Pear Pesy-Fe2) /51 -f_:‘ _3;_

THE NEAN VALUE THEORE!) ASSERTS THAT, FOR SONE C InN (3,57),
Pteys 3. LET'S FIND IT : |
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2x-1 = 3
Yex~1) = 9

x-1 = =
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NoTICE THAT ‘.}3 1S IV (2,85) S0 wE DAY THRE C = v .

NoWw wE DERIVE THE CorISEQUENCES of THE NEAN VBLULE THEOREN THAT
" will. BF NEEDE_O N CALCuLLS X




THE DERIVATIVE OF A CONSTANT FUNCTIoN IS 26RO. IT 1S NoT TRUE
HOWEVER , THAT IF TIHE DERIVATIVE OF A FUNCTION 1S ZERO EVERYWHERE

ow ITS DONRIN, THEN THE FUNCTION NUST BE convsTANT,
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wwnetn O 0~ 0 0-—--- X

HOWEVER , 1F THE DONPIN 1S AN INTERVAL THINGS ARE DIFFERENT

THEOREN :  IF Fux) 15 corommwous o La,b awod DIFFERENTIABLE
[ ]
on ta,b) Avo £ Pnc) =0 FOR BUERY X v (ab ), TEN Qx: is

A CONSTANT FUNCTION onv Lab ),

HERE'S wHY : LET X BE Awy PoT v (ab). men P 1g conmmvovs
ov [a,X] AND DIFFERENTIABLE on ta,X) SO THE NEAN VBLUE TYEOREDN
SAys THAY, FoR SonE C 1N tA,%X)

Pc_x)-pm)
X-a

= P;.c.)

gur Fierz o0 so
fex) -fean =0

Ir.g.
o Rex) = Pead,

£ thxes THE SANE vALUE AT EVBRY X THAT iT TAKES AT a.. IT'S ConSTANT !




THEOREN :  IF Fix)> amo gex) ARE conmwuews ow Lab]
DIFFERENTIABLE oN (a,b) Ao Fiex) = g'cx) FOR EVERY X 1™ ta,b)

THEN
347.) z Fu) + C

FOR SONE CONSTANT C |

THIS IS ERSY TO SEE SLX)-PH() IS ConTINLOYS ON LA.LJJ
=0

DIFFERENTIABLE ON (a,b) AwnD tgex)- Pixy) g 3 tx) - e
ov (a,b). BY THE LAST THEOREN,
C

3 LX) - put)
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gex) Fex) + ¢

FOR SONE Cors™MNT C

EXANPLE :  Fux) = ARCSHv X AND gex):=ARCCOS X ARE CONTINUOLS
on [-t,)] , DIFFERENTIABLE oN (-1,1) AND

I ’
— gcx)

Flixy = ==
on C-1,1).  THUS,
- PARccos X = AResIN X +C
FoR SonNE C. PLVGC IV X 2 O Tp GET
- = o +¢C
= ARcSwv X = F | I.E.,

S¢ - Aftcos X =
| o
ARccos % + ARCSINX = g ¢




