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Najdéte lokdlni extrémy funkce y = x> —2x*> +x +1a
urcete intervaly monotonosti.
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Najdéte lokdlni extrémy funkce y = x> —2x*> +x +1a
urcete intervaly monotonosti.

e Urc¢ime defini¢ni obor funkce.

e Nejsou zadna omezeni, je tedy funkce definovana (a spo-
jitd) na R.
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

Vypocteme derivaci. UZijeme vzorec pro derivaci souctu a
nasobku.
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

D(f) =R

y' = (%) —2(x*) + (x) + (1)
=3x2—4x+1+40

Vypocitame jednotlivé derivace podle vzorce

n—1

(x") = nx
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

D(f) =R

y' = (%) —2(x*) + (x) + (1)
=3x2—4x+1+40
=3x2—4x+1

Upravime. I
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

D(f)=R; y =3x*—4x+1

3x2—4x+1=0

o Chceme zjistit, kde funkce roste a kde klesa.
o Ktomu stadi zjistit, kde je kladné a kde je zdporna derivace.

e Musime tedy nejprve hledat body, kde derivace mtize zmé-
nit znaménko. Body nespojitosti derivace nemé a soustie-
dime se na body, kde je derivace nulova.
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

D(f)=R; y =3x*—4x+1

3x2—4x+1=0

4+/(—4)2—4-3-1
2-3

X12 =

(5 .. ) Y )
Redime kvadraticou rovnici. ReSeni rovnice
ax? +bx+c=0|je

—b+ Vb2 —4ac
2a

X12 =

E A >0 ] (©Robert Mafik, 2004.



Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

D(f)=R; y =3x*—4x+1

3x2—4x+1=0
. _4+/(—42-431
2 2-3

ey
G

Upravime. I
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x>—4x+1; Stac.body:x; =1,x = 3

3x2—4x+1=0

Uréime feSeni. Rovnice ma dva realné rizné koteny.
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x2—4x+1; Stac.body:x; =1,x = -

X1:1

Xp =

W[ =

e Vyznacime stacionarni body na redlnou osu.

e Body nespojitosti nejsou, nevynasime tedy uz nic dalsiho.
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x*—4x+1; Stac.body:x; =1,% = -

/

X1:1

Q| =

Xy =

s

1
e Zvolime &islo z prvniho intervalu (—oo, §) Uvazujme na-
ptiklad &islo ¢ = 0.
e Vypoctteme y'(0) = 3-0° —4-0+1 = 1 > 0. Funkce je

rostouci na intervalu (—oo, 5)
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x>—4x+1; Stac.body:x; =1,x, = -

/‘ | \ |
1 =1
Xy = 5
/ / 1
y(0) <0 y(3)>0
Podobné, protoze plati ’(1) = 31 e +1= 1 <0,j
;P p y 2 - 4 2 - 4 ;)€

funkce klesajici na intervalu (5’ 1).
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x*>—4x+1; Stac.body:x; =1,x = -

X1:1

Monotonie se méni v bodé x,. Funkce ma v tomto bodé
lokédni maximum.
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x>—4x+1; Stac.body:x; =1,x, = -

Ve MAX \ Ve

X1:1

Platiy/(2) =3-22 —4-24+1=5
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x2—4x+1; Stac.body:x; =1,x = -

Monotonie se méni v bodé x; = 1 a je zde lokalni extrém —
lokalni minimum.
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Najdéte lokdlni extrémy funkce y = x% — 2x% + x + 1. I

1
D(f)=R; y =3x2—4x+1; Stac.body:x; =1,x = -

/‘ MAX \ min /|

X1:1

1
x2:§

Hotovo! .
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1 4
Najdéte lokalni extrémy funkce y = (1_x) a urcete

intervaly monotonosti.
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1+x\*
1—x)°

Najdéte lokalni extrémy funkce y = (

D(f) = R\ {1};

(Ur&ime definiéni obor funkce. Jediné omezent pochézi ze
jmenovatele zlomku.

1—x#0,

tj.

x # 1.
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1+x\*
1—x)°

Najdéte lokalni extrémy funkce y = (

J =4 (1+x)3 1(1 —x)(l—_(lx;x)(—l)

e Derivujeme slozenou funkci. Vnési slozka je mocninna
funkce, kterou derivujeme podle pravidla (x*)" = 4x°.

e Vnitini slozka je zlomek, ktery derivujeme podle pravidla

(u)/ u'v —uv'
v vz
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Najdéte lokalni extrémy funkce y = ( 1 i— 3;) .

D(f) = R\ {1};

L (14x\ 11— x) = (14 x)(=1)
Y ‘4<1—x) -2
1+x)3 1-x+1+x

1—x)3 (1—x)2

(
=%

Upravime druhy zlomek. I
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4
Najdéte lokalni extrémy funkce y = (1 + x) .
— X

D(f) = R\ {1};

14\ 11— x) — (1 )(-1)
y‘4<1—x) 1)

1+x)3.1—x—|-1+x

A
= T o
_ (14—3()3
=Sy

Jesté upravime. I
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1+x\*
1—x)°

Najdéte lokalni extrémy funkce y = (

e Nasli jsme derivaciy’.

e Omezenina x plynouci z ¥’ jsou stejn4, jako byla u ptvodni
funkce. Derivace je tedy definovdna na mnoziné R \ {1}.
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1 4
Najdéte lokalni extrémy funkce y = ( + x) .

1—x
1+x
D =R\ {1}; f=8——;
(N=R\{1}; ¥ =857
Stacionarni bod: x; = —1
-

e Hleddme body, kde y' = 0.

e Podil je nula, pokud je ¢itatel nula.
Jediny stacionédrni bod je tedy feSenim rovnice

1+x=0.
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e Vyznacime stacionarni bod a bod nespojitosti na osu.

o Osa je rozdélena na tfi podintervaly. Na kazdém podinter-
valu mé funkce ve vSech bodech tentyZ typ monotonie.
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Najdéte lokalni extrémy funkce y = (

1+ x

DN =R\{1}; ¢ =87

X =1 1

Zkoumame typ monotonie na intervalu (—oo, —1)

Vybereme libovolny testovaci bod z tohoto intervalu.

Bud'§; = —2 takovy testovaci bod.

Urd&ime derivaci v tomto bodé.
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y'(-2) = Sﬁ = 8;—51 <0.

Derivace je zdpornd a funkce klesd v bodé ¢, = —2 ana
intervalu (—oo, —1).
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—

Podobné nalozime s bodem &, = 0, ktery nalezi do intervalu
(—1,1) a spliuje

1

¥ (0) =85 >0.

Funkce je rostouci v bodé ¢, = 0 a na intervalu (—1,1).
EE B B

(©Robert Mafiik, 2004.



1 4
Najdéte lokalni extrémy funkce y = ( + x) .

1—x
i 1L 4F 52
D(f) = R\ {1}; V=8a x5’ x = -1
N | % N
X1 :I —1 \1J
y'(-2)<0 y'(0) >0 y'(2) <0

Konetné, bod ¢3 = 2 patfi do intervalu (1, o) a splituje

J(2) =812 .

(1-2)°

Funkce je klesajici v bodé 3 = 2 a na intervalu (1, o).
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e Funkce m4 lokdlni minimum v x = —1.

e Funkce nemd zadny dalsi lokalni extrém. Zejména, funkce
nemd extrém v bodé x = 1, protoze 1 ¢ D(f).
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—

Hotovo! .
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x
Najdeéte lokalni extrémy funkce y = ——— a urcete

(1+x)3
intervaly monotonie.
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Najdeéte lokalni extrémy funkce y = e

D(f) =R\ {-1};

Ur¢ime defini¢ni obor. Jediné omezeni plyne ze jmenovatele
zlomku:
1+x+#0,

tj.

x #= —1.
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Najdeéte lokalni extrémy funkce y =

(1+x)3

D(f) = R\ {-1};

,  1(1+x)>—x3(1+4x)?
((1+x)3)

-

o Derivujeme funkci podle pravidla pro derivaci podilu.

e Pii derivovéani jmenovatele (1 + x)> neumociiujeme, ale
pouZijeme fetézové pravidlo ((1+ x)3)" = 3(1 + x)*(1 +
x)" = 3(1 4 x)2. Tento trik umozni v dal$im kroku vytknout
a zkratit.
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Najdeéte lokalni extrémy funkce y = e

D(f) = R\ {-1};

, 1(1+x)3—x3(1+x)?
((1+x)3)?
(14 x)%(1+x — 3x)
(1+x)®

Upravime &itatel druhého zlomku. Vytkneme vyraz (1 + x)2
pfed zévorku v ¢itateli.

E A >0 ] (©Robert Mafik, 2004.



Najdeéte lokalni extrémy funkce y = e

D(f) = R\ {-1};

, 1(1+x)3—x3(1+x)?
((1+4x)%)?
(1+x)%(1+x —3x)
(14 x)°
1—2x
(14 x)%

Zkréatime (1 + x)? a upravime.
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Najdeéte lokalni extrémy funkce y = e

DIN=R\{-1}; ¥ =qop

e Mame derivaciy'.

e Defini¢ni obor této derivace se shoduje s defini¢nim obo-
rem puvodni funkee, tj. R\ {—1}.

e Budeme zkoumat znaménko derivace.
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Najdeéte lokalni extrémy funkce y = e

DN=R\{-1}; ¥ =gop

1
Stacionarni bod: x; = 5

-
e Hleddme nejprve body, kde plati ' = 0.

e Zlomek je nulovy, pokud je nulovy Citatel.
Jediny stacionédrni bod je tedy feSenim rovnice

1-2x=0.
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Najdeéte lokalni extrémy funkce y = ad

(1)
DN=R\{(-1}; ¥=gom' =3
xlzi

e Zakreslime staciondrni bod a bod nespojitosti na redlnou
osuL.

e Osa je rozdélena na tfi podintervaly. Funkce zachovavé na
kazdém intervalu typ monotonie.

E A >0 ] (©Robert Mafik, 2004.



Najdeéte lokalni extrémy funkce y = e

D=R\{(-1}; ¥=gom' =3

—1

N =

X1 =

Zkoumejme interval (—co, —1)

e Zvolime v tomto intervalu testovaci bod.

Necht'¢; = —2 je testovaci bod.

Urd&ime derivaci v tomto bodé.
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Najdeéte lokalni extrémy funkce y = e

D=R\{(-1}; ¥=gom =3

/l |
-1 . 1
172
Yy (=2)>0
1-2(-2) 5
y'(-2) = o2 1%
Derivace je kladna a funkce roste v bodé §, = —2 ana

intervalu (—oo, —1).

E A >0 ] (©Robert Mafik, 2004.



Najdeéte lokalni extrémy funkce y = e

D=R\{(-1}; ¥=gom =3

/ /

NI —

X1 =

y'(=2)>0 y'(0) >0

Podobng, bod ¢, = 0leZi v intervalu (—1, %) a spliuje

1
y'(0) = 1> 0. Funkce je rostouci v bodé ¢, = 0 ana

1
intervalu (—1, E)
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Najdeéte lokalni extrémy funkce y = e

D=R\{(-1}; ¥=gom =3

1-4
Kone¢ng, plati i/ (2) = i < 0. Funkce klesa v bodé

1
¢3 = 2 ana intervalu (5, °°)~
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Najdeéte lokalni extrémy funkce y =

(1+x)3
,  1-2 1
DH=R\{-1};  ¥=g5m  M=3
/ S NN

—1 1

X‘l—i

e Funkce ma lokdlni maximum v bodé x = %

e Funkce nemd zadny dalsi lokaIni extrém.
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Najdeéte lokalni extrémy funkce y =

(1+x)3
. 1-2 1
DH=R\{-1};  ¥=g5m  M=3
e Ve MAX N

—1 1

X‘l—i

Hotovo! .
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3
x—1

Najdéte lokalni extrémy funkce y =

a urcete intervaly
monotonie.
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Najdéte lokalni extrémy funkce y = xx

D(f) = R\ {1}

Ur¢ime defini¢ni obor. Nesmi byt nula ve jmenovateli.
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Derivujeme podil podle vzorce

E B B B=BE

(

u

0

)

"' —ut

02

(©Robert Mafiik, 2004.



Doderivujeme I
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y_ () (x=1) -2 -1)

I (x—1)2
_ 3x*(x—1)—x3(1-0)
- (x—1)2
2x3 — 3x2
T @-12

Upravime. Zde je jedno jestli nejprve roznasobime nebo
vytkneme, protoZe roznasobujeme jenom mocninou x.

E A >0 ] (©Robert Mafik, 2004.



_ 2x3 — 3x2

S (x=1)?
_ x?(2x—3)
(x—1)2

RozloZime na soudin. .
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o Naslijsme derivaci. Zajima nés, kdy je tato derivace kladna
a kdy zaporna.

e Pfedné: derivace neni definovand pro x = 1.

e Déle feSime rovnici y’ =0.

E A >0 ] (©Robert Mafik, 2004.



Zlomek je nulovy praveé tehdy, kdyZ je nulovy ¢itatel
zlomku.
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Soucin je nula jestliZe je alespor jeden ze soudiniteli roven

nule. Resime tedy rovnice| x> =0]a|2x —3 =0|
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e Mame staciondrni body a body, kde derivace neni defino-
véna (a je nespojita).

e Jediné v téchto bodech mutize derivace ménit znaménko.
Vyneseme tyto body na redlnou osu.
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Pocitame derivace v libovolnych bodech, po jednom z
kazdého podintervalu.

(=1)>(—2-3) -5

y'(-1) = =

néco kladného  néco kladného
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NN N
X1,2=O x=1 X 3
i
2
V(-1 <0 Y(5)<0  y(1,2)<0

(1,2)%(2,4 - 3)

"(1,2) =
y(1,2) néco kladného
(©Robert Mafiik, 2004.

E B B B=BE



X1,2I= 0 x=1 X 3
e
2
1
y(=1) <0  ¥(5) <0 y(12)<0  y(2)>0
y(2) = (2)*(4-3)
néco kladného
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3
Pouze v bodé x = 5 se méni charakter monotonie. V tomto

bodé je lokdIni minimum.
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3x+1
Najdéte lokalni extrémy funkce y = s a urcete

3
X
intervaly monotonie.
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3x+1
x3

Najdéte lokalni extrémy funkce y =

D(f) = R\ {0};

Ur¢ime defini¢ni obor funkce. Jediné omezeni plyne ze
jmenovatele zlomku. Tedy x # 0.
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3x+1
x3

Najdéte lokalni extrémy funkce y =

D(f) = R\ {0};

, _ 3x3— (Bx+1)3x2
y = (x3)2

Derivujeme podil podle vzorce

(u)’ u'v —uv'
v v?

kdeu =3x+1lav=x>
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3x+1
x3

Najdéte lokalni extrémy funkce y =

D(f) = R\ {0};

Y (x3)2 = 6

2
P a0 (x-Gx+1)

¢ Hledame nejprve body, kde je derivace nulova.

e Abychom méli pozdéji snadné a pohodlné, co nejvice upra-
vime a rozloZime na soucin.

e Vytkneme tedy faktor 3x2.
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3x+1
x3

Najdéte lokalni extrémy funkce y =

D(f) = R\ {0};

2
,_ 30— (Bx+ 13 (x-Gx+1)

Y (x3)2 = 6
=3 =1
pu— 37
p,

e Zkratime faktorem x2.

¢ Konstantni ndsobek 3 napiSeme pfed zlomek.
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3x+1
x3

Najdéte lokalni extrémy funkce y =

D(f) = R\ {0};

2
,_ 30— (Bx+ 13 (x-Gx+1)

Y (x3)2 = 6
x—3x—1 —2x—1
=3 A =3 4

Upravime. I
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3x+1
x3

Najdéte lokalni extrémy funkce y =

D(f) = R\ {0};

2
,_ 30— (Bx+ 13 (x-Gx+1)

Y (x3)2 = 6
x—3x—1 —2x—1 2x+1
=3 o =3 7 -3 s

Vytkneme zaporné znaménko. I
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3x+1
x3

Najdéte lokalni extrémy funkce y =

2x+1‘

7

D(f)=R\{0}; y'(x)=-3

x4

Defini¢ni obor derivace je shodny s defini¢nim oborem pti-
vodni funkce.

Hledame nejprve stacionarni body.
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3x+1

Najdéte lokalni extrémy funkce y = 3

2x +1
D(f) =R\{0};  ¥'(x) = 3=
Stacionarni bod: x; = —%.

e Podil je nulovy, pokud je nulovy ¢itatel.

1 1
e2x+1=0prox = —5 Bod x; = ) je jedinym stacio-

narnim bodem zadané funkce.
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3x+1

Najdéte lokalni extrémy funkce y =

x3
DIN=R\{0}; y=-3211 =7
| 0

X1 = —

N —

¢ Vyznac¢ime bod nespojitosti a staciondrni bod na osu x.

e Osa x je rozdélena na podintervaly. Na kazdém podin-

tervalu je zachovan tentyZz typ monotonie pro vSechna x
nélezejici do tohoto podintervalu.
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3x+1
x3

Najdéte lokalni extrémy funkce y =

2x+1
;X =

NI —

D(f)=R\{0}; y'(x)=-3

x4

NI —

X1 = —

1
Zvolime testovaci bod z intervalu (—oo, — E) Necht'je to

bod §; = —1. Vypocteme derivaci v bodé ¢;.
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3x+1
x3

D) =R\{0}; y()=-3"0, =

Najdéte lokalni extrémy funkce y =

NI —

/

X1 = —

NI —

y(-1) = _3ﬂ >0

Funkce je tedy rostouci v bodé §; = —1 a totéz plati pro

vSechny body z intervalu (—oo, — % ).
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3x+1
x3

Najdéte lokalni extrémy funkce y =

2x+1
;X =

NI —

D(f)=R\{0}; y'(x)=-3

x4

/

NI —

X1 = —

1 1
Zvolime bod & = —= z intervalu (— 5 0). Uréime derivaci v

4
tomto bodé.
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3x+1

Najdéte lokalni extrémy funkce y =

¥
2x +1 1
DIH=R\{0}; v(0)=-3"=; xu=—3
SN
% =2 0
T2
1
—5+1
"(-1/4) = 3—2 ——
y(=1/4) 3k1adn}’/ vyraz <0
a funkce je tedy klesajici v bodé {, = —1/4 aina celém

intervalu (— 5 0).
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3x+1

Najdéte lokalni extrémy funkce y =

3
, 2x + 1 1
DI =R\{0}; y()==3"p m=—3
SN N
| 0

NI —

X1 = —

Podobné, pro ¢3 = 1 dostavame

B 2+1 <
kladny vyraz

y'(1) =

a funkce je klesajici v bodé &3 = 1 a na intervalu (0, o).

E A >0 ] (©Robert Mafik, 2004.



3x+1

Najdéte lokalni extrémy funkce y =

x3
, 2x + 1 1
DIH=R\{0}; Y(®=-3"4p; m=-;
Ve MAX \ N
| 0

1
X‘l:—i

e Funkce je spojitina R\ {0}.

, 1
e Funkce méa lokalni maximum vbodéx = — 5 anema zadny

dalsi lokalni extrém.

E A >0 ] (©Robert Mafik, 2004.



3x+1

Najdéte lokalni extrémy funkce y =

x3
, 2x + 1 1
DIH=R\{0}; Y(®=-3"4p; m=-;
Ve MAX \ N
| 0

1
X‘l:—i

e Problém je vyfeSen!

e Vsechno co se tykd monotonie plyne z nakresleného sche-
matu.

e V dal$im piikladé si oprasite i znalosti ciziho jazyka :).

E A >0 ] (©Robert Mafik, 2004.



2

Find local extrema of the function y = x“e™* and establish

the intervals of monotonicity.
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Find local extrema of the function y = x2

the intervals of monotonicity.

e~ " and establish

We establish the domain of the function. There is no
restriction for x and hence the domain is R.
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2

Find local extrema of the function y = x“e™* and establish

the intervals of monotonicity.

We use the chain rule

(uv)' = u'v + uv’

withu = x>and v = e ~.
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Find local extrema of the function y = x2

the intervals of monotonicity.

e~ " and establish

y/ _ (x2)/e—x +x2(e—x)/ — Dye ¥ +x2(_1)e—x

We use the power rule for derivative of x? and the formula
and the chain rule for derivative of e™*.

E A >0 ] (©Robert Mafik, 2004.



2

Find local extrema of the function y = x“e™* and establish

the intervals of monotonicity.

e We will look for the points where y/ =0.

e From this reason it is useful to factor the derivative.

X

e We take out the common factor e™*.
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Find local extrema of the function y = x2

the intervals of monotonicity.

D(f) =R;

e~ " and establish

y/ _ (xz)/e—x +x2(e—x)/ — Dye ¥ +x2(_1)e—x
=e *(2x — x2) =e¢ *x(2—x)

The quadratic expression in the parentheses can be factored
by taking out the factor x.

E A >0 ] (©Robert Mafik, 2004.



2

Find local extrema of the function y = x“e™* and establish

the intervals of monotonicity.

D(f)=TR; y(x)=e x(2—-x);

Stationary points: x; = 0, xp = 2.

-

e Now it is easy to find the stationary points.

The derivative equals zero iff one of its factors equals to
zero.

e The factor ¢ is never equal to zero.

The factor (x — 2) equals zero iff x = 2.
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2

Find local extrema of the function y = x“e™* and establish

the intervals of monotonicity.

D(f)=R; Y (x) =e *x(2—x); x1=0,x =2.

e We mark the domain of the derivative (no restriction) and
the stationary points to the real axis.

e The axis is divided into three subintervals.

e In each of these subintervals the type of the monotonicity
is preserved for all x.
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Find local extrema of the function y = x%¢~* and establish

the intervals of monotonicity.

D(f)=R; Y (x)=e*x(2—x); x1=0,x =2.

(We choose an arbitrary test number from the first interval

(—00,0). Let {1 = —1 be such a number. We evaluate the
derivative at ¢y:

y(~1) = e—(—U(_l)(z_ (-1)) =e ( 1)3 <0

Hence the function is decreasing at {1 and the same is true
for the interval (—o0,0).

E A >0 ] (©Robert Mafik, 2004.



Find local extrema of the function y = x2

the intervals of monotonicity.

D(f)=R; Y (x)=e*x(2—x); x1=0,x =2.

e~ " and establish

(We choose the test number ¢» = 1 from the second interval
(0,2). The derivative evaluated at this point is

Y1) =e12-1)=e1>0

and hence the function is increasing at {; = 1 and also on
the interval (0,2).

E A >0 ] (©Robert Mafik, 2004.



Find local extrema of the function y = x2

the intervals of monotonicity.

e~ " and establish

(We choose the test number ¢3 = 3 from the last interval
(2,00). The derivative evaluated at this point is

y(3)=e332-3)=-33<0

and hence the function is decreasing at {3 = 3 and also on
the interval (2, o).

E A >0 ] (©Robert Mafik, 2004.



2

Find local extrema of the function y = x“e™* and establish

the intervals of monotonicity.

D(f)=R; Y (x) =e *x(2—x); x1=0,x =2.
Ny min e Mf‘x Ny
X1 I:0 x2|—2

o The function is continuous on R (why? explain!).

e From the scheme of monotonicity it follows that the

function possesses a local minimum at x = 0 and a local
maximum at x = 2.
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2

Find local extrema of the function y = x“e™* and establish

the intervals of monotonicity.

D(f)=R; Y (x) =e *x(2—x); x1=0,x =2.
Ny min e MII%X Ny
X1 I:0 x2|—2

o The problem is solved!

e Everything concerning monotonicity and local extrema is
clear from the picture.
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2
Find local extrema of the function y = li—x Establish the

intervals of monotonicity.

E A >0 ] (©Robert Mafik, 2004.



2
x
Find local extrema of the function y = —

Inx’
D(f) =R*\ {1} = (0,1) U (1,00).

-

e We establish the domain of the function.
e There is a restriction x > 0 from the In(-) function.

e There is a restriction In x # 0 from the denominator of the
fraction. Since Inx = 0 for x = e* = 1, this is equivalent to
the restriction x # 1.

e The domainis D(f) = R™\ {1} = (0,1) U (1, ).

E A >0 ] (©Robert Mafik, 2004.



2
x
Find local extrema of the function y = —

Inx’
D(f) =R*\ {1} = (0,1) U (1,00).

21
y,: 2xInx — x T
In? x

We differentiate by the quotient rule

(ll)’ uw'v —uv'
v v?

with u = x> and v = In x.
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2
x
Find local extrema of the function y = —

Inx’
D(f) =R\ {1} = (0,1) U (1,00).
, 2xlnx—x2% 2xInx — x
y = fr—
In? x In? x

We simplify the numerator. I

E A >0 ] (©Robert Mafik, 2004.



2
Find local extrema of the function y = lz—x

D(f) =R\ {1} = (0,1) U (1, ).

, 2xlnx—x*1  2xlnx—x x(2Inx—1)
y = - -
In? x In? x In? x

We will look for the points where y/ =0.

o The fraction equals zero iff the numerator equals zero.

e From this reason it is useful to factor the numerator.

e We take out the common factor x in the numerator.
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2
x
Find local extrema of the function y = —.

Inx
D(f) =R*\ {1} = (0,1) U (1,00).
, 2xlnx—x*1  2xlnx—x x(2Inx—1)
y = = = 2
In? x In? x In“ x

e Now it is easy to find the stationary points.

o The fraction equals zero iff one of the factors in the nume-
rator equals to zero.

E A >0 ] (©Robert Mafik, 2004.



2
x
Find local extrema of the function y = —.

Inx
D(f) =R*\ {1} = (0,1) U (1,00).
, 2xlnx—x*1  2xlnx—x x(2Inx—1)
y = = =
In? x In® x In® x
1/2

Stationary point: x; = e/~

1
e The factor (2Inx — 1) equals zero for Inx = -, i.e. for

2/
x=el/?

E A >0 ] (©Robert Mafik, 2004.



2
Find local extrema of the function y = lz—x

D(f) =R\ {1} = (0,1) U (1, ).

, 2xlnx—x*1  2xlnx—x x(2Inx—1)
y = = =
In? x In? x In? x

Stationary point: x; = el/?,

The factor x never equals zero due to the restriction on the
domain.

There is no other stationary point

E A >0 ] (©Robert Mafik, 2004.



2 I
Find local extrema of the function y = lz—x

D(f) = (1)UL ew); y="ERX=D. o _ e

In“ x

o We will work with the derivative and the stationary point.

e We have to find the domain of the derivative. Since the
restrictions are the same as for the original function, the
domain of f’ is the same as the domain of f.
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2
Find local extrema of the function y = X

Inx
x(2Inx —1
D(f) = (O DU(Lew); y =D, g
In” x
0 1 X :'61/2

s

e We mark the domain of the derivative (including the point
of discontinuity) and the stationary point to the real axis.

e Sincel =¢’and 0 < 1/2, then 1 < el/2, (The exponential
function is increasing)
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2
x
Find local extrema of the function y = —.

Inx
x(2Inx —1
D(f) = (O DU(Lew); y =D, g
In” x
0 |
0 1 X :'61/2

e The axis is divided into four subintervals. One of these
subintervals does not belong to the domain.

e In each of the remaining subintervals the type of the mo-
notonicity is preserved for all x.
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2
x
Find local extrema of the function y = —.

Inx
x(2Inx —1
D(f) = (O DULe); y = 2D, g
In“ x
0 . |
0 1 X :'61/2

Let & = e~ !is a test number from the first subinterval. The

— . : : ’ e 1(-2-1)
derivative at {; is negative, since y'(—1) = —Cr <0,
where we used In(e ') = —1. Hence the function is

decreasing at {1 and the same is true for the interval (0,1).
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2
x
Find local extrema of the function y = —

Inx’
D(f) = (0,1) U (1,00) ; yf:x(ﬂ“if_l); 31 = el/2
In“ x
0 \, \ |
0 1 X :'61/2

(. 1
& = e!/* satisfies 1 < e!/* < ¢!/2 and In(e'/?) = =. Hence
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2
x
Find local extrema of the function y = —.

Inx
2lnx—1
D(f) = (0,1) U (1,00) ; y'—x(lnni;‘x); x; = el/2.
0 N NS
0 1 X = el/?

{3 = e satisfies 1 < e and In(e) = 1. Hence

e(2—1)

> 0.

E A >0 ] (©Robert Mafik, 2004.



2
x
Find local extrema of the function y = —

Inx’
D(f) = (0,1) U (1,00) ; yf:x(ﬂ“izx_l); X = el/2,
In“ x
0 \4 \. mlin /
0 1 X _ el/2

Finished. The function possesses unique local minimum at

1
x = e2 and no local maximum.
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	y=x3-2x2+x+1
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	y=x2lnx

