ANALYSIS 4

(ENGLISH)
| ECTURE 40



~ HIGHe
£ - i [gem\IATI\IES
D ' vy
@ )"‘ x(er 19‘: D@‘)A
: ’ { < DIFFEREN :
TlABLE}

WE
N TRD@) A
1-
Yy To CoMp X
UTe UQ' )I
zM
DERIVATIY



| i?H\ FHeR DERIVATIVE S
’ E — [R, M ‘ ‘
D (4 £ D) —R
@ )___ ‘(xe E ’ 3? < NFFERENTIARLE
S

WE
LA:\( TRY To COMMITE M )l

ut ) (ﬁl ) : (g{ﬁ )
— % Zwlf

“Hé b (¢ \ % 's bIFF. 1] jﬁm‘“
\& [I)ER\V. OF f’ ]

-



%’ ls DIFE AT %6 DQ@IB

L per

)
h ' i/ﬁé K Iﬁ) B ’%(}> e RS
—D O 3’\

] - £ )

Tl THRYS LINIT To EX (ST

— ZDQ?‘) NeeDs T a=aNTAN A
NS SF %



IN GENERAL
£ ; E-—-—éﬁ

— 1

e (3")
{Xé b@), RN NFF Aﬂ]

o0 (] b | &

DERNAT\VE OF THE

h- 1k, DERWATWE
(m-1) -st DERWATIWE



EXMPLE  4()-

=2 @](szgxz ,ﬁ‘:ﬁ—
DiFe V= =
L'CGD=22x-6x 8 R —=R
” DIFrE. o X
L7 0N)=6C R—=R R
;Euqvﬁxj-_—() dxa |

Y PGy =D

lg_ (Y\:ﬂ_
) e v,
Genaz AL iP ()= oo x f=m=t=c
J N="2
™ £ 0= o (o) X f;«/



/ l% g f 1 ] B
(

‘/ — ZaB B )
GenNez AL \ j)g (X)= et X £ |= mrﬁ?i;:c;
™\, - I = N =12
(X )= oL\ on—1\ | =y,
J? ) Sinp £10)-
. N (- l'j
N (S SO R G MR
r © \\% K > av

R



1L —= K

DlFF/ =

L= msm ) R —= R bire/g



EXAMPLE 'J}M OU'LUB\M( )

L) = esvonia %QKB': <

jQ(CXB _ \“/CE%CX3> %/[x)

/ | /
*?”GT):Q /D\xﬁﬁﬁzN\DfD\l\\
Ui — x=

— X ¢ D



DEF S E—R Is (I

"o oF cLAss N

“DEx)sts AT ANY POINT oF E
AN D @lg CONTINVOU §

C =

REMARK AS D™ =E
— D7) -5 + £ e

AL SNTR —
._u)

S CoNTINUOUS oN E

S



N PARTICULA

= 3DT < CKQE—3
ﬁe e
[
pe e

W cenleehl 1= 3?(—: c=le )
\(

{C, C&Cg) FoL &=












EXAMPLE f(x) -

A Xﬁ@ IR —= K
0 x¢ R\

-
NoW He Re  (oNTINUOYS

Cx o x e @

%Mj’to xeR\@a

S DIFF .o LY

R —= K

AT X =

2 CoNTINUOUS ONLY 1IN 0O

l”'(XX:{X)- x 6 O

0 x¢ R\



X x 6
lq(x\-_-_-,w O erQR\Q

L\ < bR A‘T X = O

S LW(x) - k) _ Q-

X=> X X— O >
/!
D)
> = ©
2 e
@: X :XQSDO
X<

CAN WE cotPUTE W) AT x=0 < NO

- O = s No
T NOLS AN o = \\ T
5 e o = ~ # EF AT x£EO



CAN WE coHt PUTE W (X)) AT x=O < o

L 1s toT (2 WNReERN x £O

X & a
2
\\Qx \ %} C><+—~ MmoTe
T — —= O
\4<)\+_/}l\/> — & =

Prees Wér\ oo NoT exisr
o=



LOCAL EXTREMA

DEF ¥: - —>K ) X, &
Jﬁ HAS A LochL MAXIMUM AT x,
E I 80 SUCH THAT \xeE
<0 = ;ﬁ(x D(x)

)

F | x=x




LOCAL EXTREMA

DEF

iiE-»HZ X €

)

!g HAS A LOCAL MAXIMUM AT x,

F s

I

4 d50

]X‘Xo

SUCH THAT \fxe

[T

<<§—>£ (%e) > {l(x

Z%rﬂ*/) £( X) = "§ -
)= 2 %ﬂ




LOAL EXTREMA

DEF { - - K X €
:ﬁ HAS A LochL MINIMUM AT x.
IF - J 80 SuCH THAT Wxe

| ’ <8 = ) {l(x

2
1
>
[ g '\
1 J 3

3 2/ 1 \1n
R 7N

e
/ S< |

I

[T

1

]X“xs




J@:Eﬂﬁ{ X, 6 E

)
GLoBAL HAXIMUM . Wﬁ Q(x
[ ¥xe E

:£(Xo) : MO J@ -

GLOBAL MINMUM : £ (x) 4 Y ()

@ U xeE
#o = oy




e

—?
:
>
) X, €
E/r W
H\CH LQ
MA&A\L
MIN

ASS

JM

TH E

e N ]Q

ﬁl( 1S DF
Xo)_OFERE
AR
LE
AT
X



fRor 4

- >R x,e B LocAL
) MAx \ MIN

ASSUME {3 IS DIFFERENTIARLE AT Xq

THEN :FI(XO)=O
PROOE  LET'S ASSUHE x, € E (g LothL

— {(S?O ST \ll)(eg \}\]/ Ix-xo

MA X
< 8 ) ‘Rﬁ\z P(X)

_Q DIFF AT X,: £'(xo) = b~ Q;Lm—j(xgl <0

X=X, X — Xp



0 e x.e £ LoCAL
f?\ i :? MAx \ MIN

ASSUME ﬁ IS MFFERENTIARLE AT X,

THe N {(xo £0046) =2

PROooE LET'S ASSOHE ., € E K Lou\w

— ]S?O ST \vIXeR \r\l/ <3H&;p®

_Q DIFE AT X,: '(xo) = Q);(:—; le—i(xgl <0
_Q),_E(X\ ﬁ(?‘o)aj

E(X\ — £(70\>O — s

_Q),,_ E(X\ — £(7‘DL o

XXy X— %3




TN ]q@ ,QA_;_ Fe - ) Ao OE R(x
Xq /é\ Ko XX V/
O

:> ‘F'(Yo):()z
XF {E—R ,%ceE.

Xo 1S A STATIONARY PoiNT Fok
I+ :E'(Xo):o .



THEN r@o\”q'*i R I (G EE {8
B AT ety T
0

:> ‘F'(xo): a °
E £E—%‘P— ), XDGE.

Xo 1S A STATIONARY PoIiNT FOR:Q
F LX) =0

JusT PRoled

#m LOoCAL MAX/H!N Xo STATIONARY PT.
RAS — Fop
X X, :K DIFF AT Xo ?



DOES THe VICEVERSA Hod 7

TRAT ) ‘\ECXA:O = X, LocAL H.AX/H”\' 7

TRV

FALSE

[POLL]



DOES THe VICEVERSA Hod 7
THAT lf'(x,,):o = X, LoCAL MAX fuiN
[HiL]

TRV

:JE(—L > 05 N¥mc N
e >
EXAMPLE 20 %%R:
:Q—\(XW= L x> E 7
ig/(Q\): O

X=o & A STAT- T ﬁeﬂ

ﬂ{ BUT j

HBAS N
LOCA-L HAX/HIN
%

AT ¥ == “



P [ab] >R ASSOME £,JQLI

DIFFEREeNTIARLE %

RCSTR\CTION
C° IN o,b OF £ To Ju [
= R() = [m,M]
VAL THM

How To FIND M= marc £ S men 1



EXAHPLE  2(x)=L "~ x on [0 2]

L
3

/ STAT\ONAR\/ PTS
j (x =0 m_]OZ[
/ | X ;‘4— ' D
SOL X- ~

L oHpS kotechAL N AT x= £

ov Yhwe l(y= ——z



EXAMPLE ;P(X):% x> — X ON [O)Z]

STATIONARY PTS
£’(i§):0 W\, ]O/Z'[

‘‘‘‘‘‘‘ -1 X*-14 =0
' SOL'S'. X:<>(

Mz e fo= e 30, Je) s off 2h5

[a,b]




P [ab] >R ASSOME £,JQLI

DIFFEREeNTIARLE %

RCSTR\CTION
C° IN &,k OF_()_ To ]R)L[_
EXTR
p— R@) = ["V‘) H]
VAL ™M ()
How To FIND M = muax Q .

» COMPUTE  STATIONARY P



P [a b] >R ASME ﬂ]q\a[

DIFFEReNTIARLE %

RCSTR\CTlON
C® IN &b OF_f_ To ]R)L[
= R[f) - [ow, ]
VAL THM (2
How To FIND M= “@%P '

» COMPUTE STATIONARY PTS: ]
SOLVE EQN £ ) ) w\]q la[-"’"*"? }XL\%Z\E: SOL‘S
» M- 'W\n,x{ﬂ(a ) £(b), g(x.)% )y

(x.),
o= ovim [ 9a) ﬁ(b) o) fla), - ,£(m? }}



ROLLE'S THM
f? : [&)L] — R CO % DIFF ON]Q)L[

ASSOME  P(a) = ]E(Ia)

WHAT (AN WE <SAY AROUT NTATIONARY
PTs oF {7



ROLLE'S THM
vﬁ '. [Q)L] — R C,O % DIFF ON]Q)L[

ASSUME f(q,) =1E(L>)
WHAT (AN WE <AV ABOUT STATIONARY
PTs O0F 17 |
(ASE @ : £'1s GONSTANT = ﬁ(x):o Fxe e o[

CASE @ -
Y NoT (ONSTANT




THA 39: Lab] >R O & DFFer.
ON Ja b[

F ﬁ(&)if(b\ = 1 ce ]"“)"‘[ ST \el(‘3:°~

U WoRD S

N
S en—Q oM,
L o &l



Tt P [ab] >R C & DFFer.

()N cLL[
I ]Q(o» f(b —53“]% k[ST \E(q 0
PROOF W= ww { 2 H
Eab] L°~‘°]
ExIST

AT Lenst 4 of e £ £() [lb)
= A STATIONARY PTS EXST

for Q N ek



MEAN VALUE THH SMILAR

SgTop AS REFORE

) Tap] —R  CE&DIFF w Ja bl

2
(a)f W \ JP 3 Joos-ze

Y
0
\ \ }
\
-1 -.
\'u
\
2 \
AY




MEAN VALE THM SIMILAR

SgTyp AS REFORE

:E:[*)b] —~ R C® & DIFF. w Ja b

T T _ 40 ~1P (v-) :
7 SLOPE =1= - —
N\ ¢ ( /1

\
\
\\

I | \ | 2 ? Tt/ ; :
N\ v (b (V)
N\ SIS INIS

E THS UNE WAS HoplzoNTAL
= 3 STATIONARY PT.






