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y = x° +4x? + 5x
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y = x° +4x? + 5x ID(f) =R;

Defini€ni obor je celamnoZinalR. ]
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y = x> +4x> + 5x I D(f) = R; ani sudaani lichd, neni periodicka

f(—x) = (—x)® +4(—x)?> + 5(—x) = —x3 + 4x* — 5x £ +f(x) ]
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y = x> +4x> + 5x I D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

Dosadime x = 0 do predpisu funkce f(x) adostaneme prlisetik s osou]
Y.
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y = x> +4x> + 5x I D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

x> +4x*+5x =0

ReZenim rovniceyy = 0 dostaneme prlisetik s osou x. ]
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

2% +4x2 4+ 5x =0
x(x* +4x+5)=0

Vytkneme x. Soucin je roven nule prave tehdy, kdyz nektery z Cinitel |
jeroven nule. Cerveny Cinitel davatriviani feSeni, zeleny Cinitel vede
na kvadratickou rovnici.
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y = x> +4x> + 5x I D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

x>+ 4x*4+5x=0
x(x* +4x+5)=0
x=0

Kvadrativkarovnice x> + 4x + 5 = 0 nemarealné reeni, protoze ‘
diskriminant je zéporny: D = 16 — 20.
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y = x> +4x> + 5x I D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou v je [0, 0]

¥ 4+4x2+5x=0
x(x24+4x+5)=0
x=0

Priisecik sosou x jejediny: x = 0.

J
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

¥ 4+4x2+5x=0
x(x24+4x+5)=0
x=0

Naosu x zaneseme priise€ik. Neméame zadné body nespojitosti.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

¥ 4+4x2+5x=0
x(x24+4x+5)=0
x=0

f(-1)=-1+4-5=-2<0

Funkéni hodnota f(—1) je zapornaa protoze se znaménko nainterval u]

(—o0,0) nemtize zménit, je funkce zapornana celém tomto intervalu.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou v je [0, 0]

¥ 4+4x2+5x=0
x(x24+4x+5)=0
x=0

- -

f(-1)=-1+44-5=-2<0
£(1)=10>0

| Funkceje kladnav x = 1, tedy také na (0, o).
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

lim %% +4x% +5x = o

X—00
Vypocteme limity v 4-co. Zatneme limitou v +co. Protoze plati
00 + 00 = o0, je vysledek zigimy.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

lim x% +4x% +5x = 00

X—00

lim x3+ 4x? +5x

X— —00

Pro —oo neni vysedek naprvni pohled vidét, protoze dostavame
neurcity vyraz co — co.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

lim x% +4x% +5x = 00

X—00
lim x®+4x?+5x = lim *°
X——00 X——00
«/ytknemeli nejvy& mocninu x>, dostavame )

4
x3+4x2—|—5x:x3(1+——|—%),
xoox

kde druhy Cinitel konvergujek jedné. Obecné plati pravidlo, Zeu
polynomu (i raciona ni lomené funkce) se chovani v nevlastnich
\bodech nemeéni, jestlize zanedbame ¢leny s nizSimi mocninami.

y
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou v je [0, 0]

lim x® +4x% +5x = o

X—00
lim x®+4x?2+5x = lim x*= -
X— —00 X— —00
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

lim x® +4x% +5x = o

X—00
lim x¥®+4x?2+5x = lim x*= -0
X— —00 X——00

Asymptota bez smérnice neexistuje, protoze je funkce definovanana
celém IR. Asymptota se smérnici také neexistuje, protoze

3 2
k= lim 2T 5% o P i4ri5-w.

x—Foo X x— =00
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou v je [0, 0]

f(+00) = o0, f(—e0) = —eo; T *
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y = x> +4x> + 5x I D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

F(+00) = oo, f(—00) = —00; I
0
y = (x% +4x2 + 5x)’
VyZetfime chovani derivace. ]
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]
f(+e0) = 0, f(—00) = —oo] ;,OL

y = (x®+4x* +5x) =3x* + 8x 45

Derivujeme kazdy Clen zvI&st.

B B (©Lenka Pribylova, 2007 B



y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]
F(+00) = oo, f(—00) = —00; I
0
y = (x> +4x* +5x) =3x* + 8x 45

3x2+8x+5=0

Hledame stacionérni body, proto poloZime derivaci rovnu nule.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]
f(400) = oo, f(—00) = —00; I
0
y = (x> +4x* +5x) =3x* + 8x 45
3x% +8x+5=0
—8++164—60 —8+2
6 6

X12 =

VyfeSime kvadratickou rovnici.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]
F(+00) = oo, f(—00) = —00; I
0
y = (x> +4x* +5x) =3x* + 8x 45
3x% +8x+5=0
846460 —8+2
6 6
5

xlz—g, X2:—1

X12 =

VyfeSime kvadratickou rovnici.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

. - 2
f(+00) = o0, f(—o0) = —cx; - T
0
y =3x2+8x +5; , ,
_5 -1
3
Narealnou osu zaneseme stacionarni body. Nemame zadné body
nespojitosti.
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y = x> +4x> + 5x I D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou v je [0, 0]

f(+°°) = 00, f(_oo) = —00; ;(')L
y =3x>+8x +5; / , ~ , -
_5 -1
3

Graf derivace je parabola:
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

. — 2
f(+00) = o0, f(—00) = —oo; S
0

MAX
Y = 3x% + 83 + 5; AR

_5 -1

50 °
Ve stacionarnim bodé x = 2 nastava lokalni maximum. Dopocteme

v tomto bodé funkéni hodnotu.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

f(+°°) = 00, f(_oo) = —0o9, ;(')L
y =3x2+8x +5; - M?X ~ i 7
_g —1
50
f(-5/3) =2 f(-1)= 2

Ve stacionarnim bodé x = —1 nastavalokani minimum. Dopocteme v
tomto bodé funk&ni hodnotu.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

f(+00) = 00, f(—00) = —oo; I
0
y =3x>+8x +5; 7 MI.AX ~ gL 7
_5 —1
3

f(-5/3)= -2 f(-1)=-2

[ Spocteme druhou derivaci avy3etfime jeji chovani.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

f(400) = 00, f(—0) = —o0; ;,OL

y =3x>+8x +5; 7 MI.AX ~ gL 7
_5 —1
3

f(=5/3)= -2 f(-1)=-2

y' =6x+8
6x+8=0
Polozime druhou derivaci nule. )
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

f(+°°) = oo,f(_oo) = —00; ;(')L
A .
y' =322 +8x+5; - M,X N mm 7
_% -1
50
f-5/8) =2 f(-1)= -2
y' ' =6x+8; ,
_4
3

Nakreslime redlnou osu s kritickym bodem. Neméame Zadny bod
nespojitosti, proto se druha derivace miize ménit pouze v inflexnim
bodeé.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

f(+°°) = 00, f(_oo) = —00; ;(')L
y =3x>+8x+5; - MI.AX Ny mlm
3 1
50
F-5/3) =2 f(-1)= 2
vy =6x+38; N ,
4
3

Funkce ke naintervalu (—oo, = %) konkavni, protoze

2 <_oo,_§> a y'(=2) =6 (—2)+ 8= —4 < 0.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou v je [0, 0]

f(+°°) = 00, f(_oo) = —00; ;(')L
y =3x>+8x+5; - MI.AX Ny mlm
_'g 1
50
f(-5/3) =2 f(-1)= 2
y' ' =6x+8; n ; U
4
-3

Funkce je konvexni naintervalu <—§,oo), protoze( € (—%,oo) a
y"(0) =8 > 0.
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y = x> +4x> + 5x ] D(f) = R; ani sudaani lichd, neni periodicka

prusecik sosou y je [0, 0]

F(+00) = oo, f(—00) = —00; I
0
MAX :
y' =322 +8x+5; Z_ Ty mm 7
_5 —1
50 °
f(-5/3)=~% f(-1)=-2
y' ' =6x+8; N i?' U
_4
52 °
f(—4/3) = ~57
Bod x = —% je tedy inflexni. Spocteme jeho funkéni hodnotu. ]
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Shrneme dosaZené vypocty.
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f(0)=0 5\ 50 4\ 52
f(+00) = o0 f(‘a)—‘ﬁ f(‘g) ~27
f(=00) = —00 f(=1)=-2
Nakreslime soufadny systém. ]
(©LenkaPribylova 2007 K4
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0 —% —1 _%
f(0)=0 _§ __@ f _é __2
f(+e0) =00 \73)= % 3 27
f(=e0) = —o0 f(=1)=-2
[ Oznacime priisefik s osou x: x = 0. Funkce v tomto bodé roste. ]

0
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- A e M[?X\ mlin/‘ N in. U

Nakreslime znatky v blizkosti nevlastnich bodil. Funkce roste v okoli
obou nevlastnich bodt.
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(I) _g —1 _I%
f(O)zO 5 - 50 4 . 52
Fl4o0) = 0 f(§) =~ f(‘g) ~%
f(—o0) = o0 f(=1)=-2 ,

Nakreslime loka ni minimum a maximum. '

f
i 0
\

a
|
£

—_————— -2
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- aF /‘Méx\ mlin/' N in. U
0 _'g 1 _'g
£(0)=0 5\ 50 2
f(+00) = 0 f<‘5> =y f( ) "2
f(—00) = —c0 f(=1)=-2 /

Nakreslime inflexni bod. Funkce v ném klesa '

'
1
|
|
|

—
|
|
L L

[ << I < > >
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-2
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- F /" M[?X\ mlin/' N in. U
0 5 1 4
3 3
£(0)=0 5\ 50 B2
f(+o00) = co f<‘5>—‘ﬁ ) Y
f(=00) = —c0 f(-1)=-2

[ Spojime nakreslené &asti do grafu.

P
[
|
b
!

[ << I < > >

(©LenkaPribylova 2007 K



B B (©Lenka Pribylova, 2007 B



_2(x2—x+1)
N R VE
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D(f) = R\ {1},

_2(x2—x+1)
{y_w

Urcime defini€ni obor z podminky
x—1#0.

Plati
x # 1.

B B (©Lenka Pribylova, 2007 B



D(f) = R\ {1},

C2(x2—x+1) |
{y—w

y(0) = —2(?0__01—;21) =2

e Urcime priisecik s osou y.

e Dosadime x = 0 ahledamey(0).
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D(f) =R\ {1},y(0) =2,

2(x2 —x+1)
{y:_T?fﬁT_

2(x2 —x+1)

TS

e Ur&ime priisecik s osou x.

¢ Dosadimey = 0 afeSime rovnici
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{yzw D(f) = R\ {1},y(0) =2,

(x —1)?
2(x2—x+1) q
(x-1)2
2—x+1=0
Citatel musi byt nula ]
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2(x2—x+1) D(f) =R\ {1}, y(0) = 2, neni prlis. s osou x

VST
2(x2 —x+1) i
(x-1)2
¥?—x+1=0

Tato kvadraticka rovnice neméaredeni, protoze méa zaporny
diskriminant.

D=V —4ac=2—-411=-2<0
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| D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

_2(x2—x+1)
{y_w

Nakreslime osu x a bod nespojitosti x = 1. ]
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D(f) =R\ {1}, y(0) = 2, neni priis. sosou x

_2(x2—x+1)
{y_w

_I_

[Vime, zey(0) = 2 > 0. Funkceje kladnana (—oo, 1). .
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D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

C2(x2—x+1) |
{y—w

+ —

2(4—2+1)

> 0. Funkcejekladnana (1, o). ]
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xz—x
{yzz( +1)

(x—1)2
+ +
1
. 2(x®>—x+1)
xli{?* (x—1)2
2 _
lim 2(x* —x+1)

| D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

Urcime jednostranné limity v bodé nespojitosti

}
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D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

_2(x2—x+1)
{y_w

+ +

2 —x+1) H H
lim
x—1t x—l
hm2(x—x+1 H H
x—1- x—l

Dosadimex = 1. ]
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{y = M D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

(x—1)2
= =
1
lim Ao =1
x—1t (x—l +0
lim 72()( —z+1)
x—1- (X—l +0

Jmenovatel je v obou pfipadech kladné ¢islo.
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2(x2 —x+1
y:% D(f) =R\ {1}, y(0) = 2, neni prlis. s osou x
+ +
1
. 2(x®>—x+1)
Iim ———=
x—1t (x—l +0
lim 2(x2 —x+1)
=1 (x—1)2 +0
lim 2(x2 —x+1)

x—too  (x — 1)2

Ur&ime limity v +co. ]
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e —
y = W D(f) =R\ {1}, y(0) = 2, neni pris. sosou x
aF aF
1
lim 2(x2 —x+1)
x—1t (x—l +0
lim 2(x> —x+1) H H
x—1-  (x—1)2 +0
. 2
lim 72()( R = lim 2
x—+oo (x— 1)2 x—too x2

Uvazujeme jenom vedouci ¢leny.
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2(x2 —x+1 —
y = W D(f) =R\ {1}, y(0) = 2, neni pris. sosou x
aF aF
1

lim 2(x2 —x+1)

x—1t (x—l +0

lim 2(x2 —x+1)

x—1-  (x—1)2 +0

2 2

fim 2T+l L2,
x—+oo (x_l)Z x40 x2 x—+oo 1

Funkce malimituv £oo. Pfimkay = 2 je asymptotou ke grafu v t-oo.
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| D(f) =R\ {1}, y(0) = 2, neni prlis. sosou x

_2(x2—x+1)
{y_w

2 /
o=
y‘z( <x—1>2>

Vypo&teme derivaci. ]
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| D(f) =R\ {1}, y(0) = 2, neni prlis. sosou x

_2(x2—x+1)
{y_w

;o 2—x+1\

/=2 (5

(2x—1)(x—1)2 = (22— x+1)2(x—1)(1-0)
((x=1)%)?

=2

- o u\’  u'v—uv
o UZijeme vzorec pro derivaci podilu. (—) =——
v v

o UZijemevzorec pro derivaci slozenéfunkcepfi derivovani vyrazu
(x —1)2.
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{y: % ] D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

p g — g1l !

v =2(re)

2x—1)(x—1)2 - (22 —x+1)2(x — 1)(1-0)
((x—1)2)?

x—1)(x—1) — (x2 —x+1)2
(x—1)*

_ 5!

=2(x—1)

[Vytkneme (x —1). l
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{y: % ] D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

2 !
L (X —x+1
y‘2< <x—1>2>

_2(2x—1)(x—1)2—(xz—x—|—1)2(x—1)(1—0)
- (x=1)2)?

—1)(x—1)— (¥ — 2
:2(X—1)(2x )(x (x)_l)(4x x+1)
_22x2—2x—x+1—(2x2—2x+2)

; (x—1)3

Roznasobime zavorky a zkrétime (x — 1).
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{y: % ] D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

7 g — g1l !

/=2 )

2x—1)(x—1)2 - (22 —x+1)2(x — 1)(1-0)
((x—1)2)?

x—1)(x—1) — (x2 —x+1)2
(x—1)*

_22x2—2x—x—|—1—(2x2—2x—|—2)

- (x—1)

_ 5!

=2(x—1)

—x—1

=aoe
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{y: % ] D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

2 !
L (X —x+1
y‘2< <x—1>2>

_2(2x—1)(x—1)2— (x2 —x+1)2(x —1)(1-0)
B ((x—1)2)
- x—1)(x—1)— (x2—x+1)2
=2(x—1) a1
_22x2—2x—x—|—1—(2x2—2x—|—2)
B (x—1)

—x—1 x+1
R VLA PR VE
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{ 2(x> —x+1) | D(f) = R\ {1}, y(0) = 2, neni prlis. s osou x

=T
o, x+1
TV
x+1
2 X ¢
(x—1)3
Re&ime rovnici y’ = 0. ]
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D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

Ty
o, X+1
v 2(x— 1)3’
x+1
IS
x+1=0

x=-1

Citatel musi byt nula. Stacionarnim bodem jetedy x = —1. ]
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{ 2(x* —x+1) | D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

VST
5 X+ 1 _
Y 2 G=1p X1 1
-1 1
Zakredlime stacionarni bod a bod nespojitosti. ]
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{ 2(x* —x+1) D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

N
+1
I _zxil =-1
y (x—1)3 &
~ .
1 1
Urtimey'(—2).
—-2+1 zaporna hodnota

l(_ = — = —
y'(=2) 2 (—2—-1)38 z&porna hodnota
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{ 2(x* —x+1) | D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

N
, x+1
= =0 — _1
y 2 (x — 1)3 1 xl
\ | 7
_'1 1
Urgimey’(0).
0+1 kladn& hodnota
/ = Z— = 72—
y'(0) = 2(0 —1)3 zaporna hodnota
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{ 2(x* —x+1) D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

VST
ro o Xl = 1. lok minimum (-1) ==
y = (x—1)3' 1= o Y —2
N mlin e
1 1
Lokalni minimum pro x = —1. Funk&ni hodnotaje
2((-1)2—(-1)+1) 23 3
yoy - HEWV=CD+Y 23 3
(-1-1) 4 2
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{ 2(x* —x+1) | D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

e
’ x+1 ini 1 _§
Y = _zm'xl = —1....lok. minimum, y(~1) = 2
N\ mlin e Y
_'1 1
2+1 3
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{ 2(x* —x+1) | D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

y= (x —1)2
r_ o, X+ 1 _ . a3
y 2(x_1)3,x1 = —1...lok. minimum, y(—1) = 5
" x+1 Y\’
/=2 (2 0)
Vlypotteme druhou derivaci. ]

B B (©Lenka Pribylova, 2007 B



| D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

_2(x2—x+1)
{y_w

= —1...lok. minimum, y(—1) =

1" x+1 Y
/'=-2(G )
1(x—1)° — (x+1)3(x—1)>(1-0)

((x=1)%)2

2

e Pouzijeme pravidlo pro derivaci podilu.

e Jmenovatel budeme derivovat jako sloZzenou funkci.
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= —2(x — 1)3,x1 = —1...lok. minimum, y(—1) = 5
n_ x+1 )
(=)
21(x 12— (x+1)3(x—1)%(1-0)
- ((x=1)%)2
MPVRIICES Y22
‘Vytkneme(x — 1) v &itateli. ]
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{y: % ] D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

= —2(x — 1)3,x1 = —1...lok. minimum, y(—1) = 5
m x+1 Y\’
(=)
_ _zl(x— 1) — (x+1)3(x — 1)%(1 — 0)
((x=1)3)2
. (x—1)— (x+1)3
=2(x—1)2 =1y
—2x —4
RS
Upravime.
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{ 2(x* —x+1) D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

Va1
o, X+1 _ - a3
y 2(x_1)3,x1 = —1...lok. minimum, y(—1) = 5

1" x+1 Y
/'=-2(G )
1(x—1)3 — (x +1)3(x —1)%(1 - 0)

((x—1)3)2
_ (x—1)—(x+1)3
=2(x—1)2 =1y
:_2—2x—4 4 x+2

(x-1)*  “(x-1)
ObdrZeli jsme druhou derivaci.
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{ 2(x* —x+1) D(f) =R\ {1}, y(0) = 2, neni priis. s osou x

V=T

, x+1 ini

y = Go1P x; = —1...lok. minimum, y(—1) = 5

+2
1 _4x7
(x —1)%
x+2
4 =

G

Resimey” = 0. ]
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| D(f) =R\ {1}, y(0) = 2, neni pris. s osou x

_2(x2—x+1)
{y_w

y =- % x1 = —1...lok. minimum, y(—1) = 5
+2

"=y T =2

x+2

4 =0
(x —1)4
x+2=0
¥ ==

JedinéFedeni jex = —2. ]

B B (©Lenka Pribylova, 2007 B



2(x2—x+1) D(f) = R\ {1}, y(0) = 2, neni prlis. s osou x

V=G
p x+1 -
Yy =— m,xj = —1...lok. mlnlmum,y(—l) = E
n__ o, X+2 .
N
2 1

Urcimeintervaly konvexnosti a konkavity.
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2(x2—x+1) D(f) = R\ {1}, y(0) = 2, neni prlis. s osou x

=T
7 x+1 .
y =— m,xl = —1...lok. minimum, y(—1) = 5
" x4+ 2 .
Vot
m |
—2 1
"y Ay _ —342
y'(=3) _4kladnéhodnota<0

B B (©Lenka Pribylova, 2007 B



2(x2—x+1) D(f) = R\ {1}, y(0) = 2, neni prlis. s osou x

N CESE
7 x+1 .
y =— m,xl = —1...lok. minimum, y(—1) = 5
" x4+ 2 .
AT
N , U
-2 1
w _ 0+2
Y (0)_4kladnéhodnota>0
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2(x2—x+1) D(f) = R\ {1}, y(0) = 2, neni prlis. s osou x

AECEE
0 x+1 -
Yy =— m,xj = —1...lok. mlnlmum,y(—l) = E
n__ o, X+2 .
S CE
n in. U
-2 1

Inflexni bod v bodé x = —2. Funkéni hodnotaje

y(-2)= 3.
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2(x2—x+1) D(f) = R\ {1}, y(0) = 2, neni prlis. s osou x

Va1
7 x+1 .
y =— Go1p x1 = —1...lok. minimum, y(—1) = 5
" x4+ 2 .
R RV
n in. @) U
-2 1
2+1
" -
y'(2) = 4kladné1hodnota >0 ]
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Shrneme dosavadni znal osti. )
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1 11 o 1
= F T 14
f(0)=2 f(1£y ;‘ f(—2) = 5
f(£oo0) =2 fED)F 5
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-1 1 o1
+00 _14
5 f-2) =5
2

2
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1 -1 1 2 1
3 ’; 9
f(Eoo) =2 fEH =5
| Nakreslime funkci v okoli svislé asymptoty. ]
2 ! '
72' 71‘ 1 X
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L © T ©
1 —1 1 —2 1
3 ’; 9
f(Feo) =2 fED)F 5 |
[Nakrwlimefunkci v okoli vodorovné asymptoty. ]
2 ! '
,,,,,,,,,,,,,,,,,,,,,,, e
% % T x

[ << I < > >
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1 —1 1
f(0)=2 f(l:l:ya.: E))i—oo
f(doo) =2 fY) 5 ’

Nakreslime lokani minimum funkce. '

v

|
|
|
I
I
I
I
I
!
T

[ << I < > >
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D v
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2
Funkce y(x) je definovanaprox +2 # 0 a xiz > 0. ]
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D(f) = (—2,0) U (0, 00); neni ani sudaani licha;

Plyne z nesymetriénosti definiéniho oboru. ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

Hledame priisegiky s osou x. ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

PoloZime funkci y(x) rovnu0 . .
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Odlogaritmovanim dostaneme kvadratickou rovnici. ]
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Vynasobime jmenovatelem x + 2 ]
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aprevedeme nalevou stranu. ]

B B (©Lenka Pribylova, 2007 B



Podl e vzorce vypocitame kofeny. ]
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2
Y="\xr2

y—0:>1n<

[ << I < > >

2

>]D

)=

,0) U (0, 00); neni ani sudaani licha;

r=x+42
¥—x—-2=0

1:|:\/1—|—

X|p= ——5—
xp=2¢€ D(f)

(©LenkaPiibylova 2007 K4



ObaleZi v definiénim oboru funkce. i
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_9 1 0 2

Na realnou osu naneseme nulové body a body, kde funkce neni
definovana
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'I\)

|
—_
o4
N

adosazenim bodl z jednotlivych interval &l zjistime znaménko funkce.
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'I\)

|
—_
o4
N

adosazenim bodl z jednotlivych interval &l zjistime znaménko funkce.
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'I\)

|
—_
o4
N

adosazenim bodl z jednotlivych interval &l zjistime znaménko funkce.
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

Vypocteme limitu funkce v +oco ]
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x+2

2 2
lim In al = In lim il
X—00 x + 2 x—oo \ X + 2

y=1n< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

Podle véty o limité slozené funkce zaménime poradi limity alogaritmu. §
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y=1n< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

x+2

2 2
lim In al = In lim il = In lim Z_x
xX—00 x+2 x—oo \ x + 2 x—oo 1

Pro feSeni limity pouZijeme napf. L' Hospitalovo pravidlo.

[ << I < > >
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- X Cndi % o 2x
xX—00 x+2 x—oo \ x + 2 x—oo 1

FunkceIn x pro x — oo diverguje.
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. X Cn ki X _ . 2x
X—0o0 x+2 x—oo \ X + 2 x—oo 1

(Asymptotu se smérnici pro x — oo spotteme pozdéji, protozepro
vypocet

k= lim

2

i
ln 2 . f
X—00 X oo

pouzijeme I Hospitalovo pravidio. Citatel budeme stejné derivovat pro
\ziskani stacionarnich bodd. y
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y=In <xJ:L22) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

X2
Iim In ( )
x—>—2+ X + 2

Chovani funkce nalevém okraji definiéniho oboru uréime vypoctem
limity funkce v bod& —2 zprava.
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

x2 x2
Iim In =In lim
x——24 x+2 x——24 \ X +2

Zameénime pofadi limity alogaritmu, ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

2 2
Iim In X =In lim X =In lim 4
x—>—2+ x+2 X—>—2+ x+2 x—>—2+ x+2

¢astetné dosadime a i

B B (©Lenka Pribylova, 2007 B



D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

x2 x2 4
Iim In =In lim =In lim
x—>—2+ x+2 X—>—2+ x+2 x—>—2+x—|—2

[dostavéme limitu typu

n :
04|’
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

x2 x2 4
Iim In =In lim =In lim
x—>—2+ x+2 X—>—2+ x+2 x—>—2+x—|—2

&H = e

=In

coZ je nekonetno.
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y=In <x3i2) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

2 2
Iim In X =In lim X =In lim .
x—>—2+ x+2 X—>—2+ X—|—2 x—>—2+x—|—2

=In

o | = ey = e

x2
lim In ( )
x—0+ x+2

Chovéani funkce v okoli dal&iho nedefinovaného bodu 0 ur€ime
vypoctem limity funkce v bodé 0 zpravaa zleva.
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y=In <xJ:L22) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

2 2
Iim In X =In lim X =In lim .
x—>—2+ x+2 X—>—2+ X—|—2 x—>—2+x—|—2

=In

o | = ey = e

2 2
Iim In al =In lim i
x—0+ x+2 x—0x \ X +2

[ Zaménime poradi limity alogaritmu,
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y=In <xJ:L22) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

2 2
Iim In X =In lim X =In lim .
x—>—2+ x+2 X—>—2+ X—|—2 x—>—2+x—|—2

=In

o | = ey = e

2 2 2
Iim In al =In lim il =In lim T
x—0+ x+2 x—0x \ X +2 x—0p 2

| gastetné dosadime a )
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y=In <xJ:L22) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

2 2
Iim In X =In lim X =In lim .
x—>—2+ x+2 X—>—2+ X—|—2 x—>—2+x—|—2

— | £ | = in(es) | =
0+
. x? . x? . x? 04+
xli{{)liln (x—i-Z) _lnxli{(r)li (x—i-Z) —lnxli{{)li? _ln‘ 7

[v obou prFipadech dostavame typ ‘ O%

S
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y=In <x3i2) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

2 2
lim In al = In lim il = In lim 2_x = 0
xX—00 x+2 x—oo \ x + 2 x—oo 1

2 2
Iim In X =In lim X =In lim .
x—>—2+ x+2 X—>—2+ X—|—2 x—>—2+x—|—2

— | £ | = in(es) | =
0+
. x? . x? . x? 04+
xli{{)liln (x—i-Z) _lnxli{(r)li (x—i-Z) _lnxli{{)li? _ln‘ 7 -

proto |ze dosadit do logaritmu, ktery je definovan pouze pro pravé
okoli nuly.
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+22x(x+2)—x2
= (x +2)?

[ Funkce y(x) je slozend, proto nejdrive derivujeme vné&jsi slozku .
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

; x+22x(x+2)— a2
a2 (x+2)?

a nasobime derivaci vnitfni slozky. Tu derivujeme jako podil. ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

; x+22x(x+2)—x2
x2 (x +2)?
1 x%+4x

T X2 x+2

Zelené &asti se zkréti, ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+22x(x+2) —x?
x?2 (x +2)?

1 %% +4x

X2 x+2

x(x+4)

x2(x +2)

v Citateli vytkneme x ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+22x(x+2) —x?
x?2 (x +2)?

1 %% +4x

X2 x+2

x(x +4)

x2(x +2)

x+4

x(x+2)

azkratime. i
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

/Mame derivaci anez budeme potitat stacionarni body, vratimesek )

vypoctu asymptoty se smérnici:
In X_Z x+4
k= lim —212 — Jjm 202 _
X—00 X X—00
2
g = lim In o 00
X—00 x+
@symptotase smérnici neexistuje. 4
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Hledame stacionarni bodly. ]
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Dosadime vypoctenou derivaci funkce. ]
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{yzln< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

x+2
; x+4
Y x(x+2)’
y' =0
x+4 0
x(x+2)
x+4=0

Zlomek je roven nule pravé tehdy, kdyZ je roven nule jeho Citatel.
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y=1n< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

x+2
/ x+4
y= x(x+2)’

y' =0
x7+420
x(x+2)

x+4=0
x=—4¢ D(f)

Vypoctena hodnotanelezi v definiénim oboru funkce, proto funkce
neméazadny stacionérni bod.
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

Znameénko derivace se tedy miize ménit jen v bodech, kde neni
definovana.
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y=In <x3i2) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

g xRl
y= x(x+2)’

Do Cervené oznatené derivace dosadime body z jednotlivych interval{i.
Kladné znaménko znamen, Ze zde funkce roste, zaporné, Ze klesa.
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y=In <x3i2) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

g xRl
y= x(x+2)’

Do Cervené oznatené derivace dosadime body z jednotlivych interval{i.
Kladné znaménko znamen, Ze zde funkce roste, zaporné, Ze klesa.
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Druhou derivaci dostaneme derivaci prvni, ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

"o x+4 !

e <x<x+2)>
_x(x4+2)—(x+4)(2x+2)
N x2(x 4 2)2

kterou derivujeme jako podil. ]
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x+2

{yzln< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

; x+4
x(x+2)’

<

"o x+4 !
I _<x<x+2)>
_x(x4+2)—(x+4)(2x+2)
x2(x +2)2
x24+2x—2x2 —8x—2x—8

B x2(x +2)2

V Citateli nelze nic vytknout, proto jej roznasobime

[ << I < > >
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y=1n< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

x+2

; x+4
y= x(x+2)’

"o x+4 !
¥y = (x(x—l—Z))
x(x+2)—(x+4)(2x+2)
x2(x +2)2
x24+2x —2x2 —8x—2x—8

x2(x +2)?
_ x*4+8x+8
 x?(x+2)?

a prisludné mocniny secteme.

[ << I < > >
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

_ x> 48x+8
T x2(x+2)27

y//:O

Hledame inflexni body. ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+4 g X48x+8
xx+2) VT T Rt 2)2
y// — O
_ x>+ 8x+8 _ 0
x2(x+2)2
Dosadime vypoctenou druhou derivaci funkce. ]
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y=1n< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

x+2
;. x+4 n_ X +8x+48
Txxr2) T T t22
y//:O
_x2+8x+8_0
x2(x+2)2
X’ +8x+8=0

Zlomek je roven nule pravé tehdy, kdyZ je roven nule jeho Citatel.

B B (©Lenka Pribylova, 2007 B



y=1n< s ) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

x+2
;o x+4 n_ X +8x+48
Txxr2) T T t22
]/HZO
_x2+8x+8_0
x2(x+2)2
24+ 8x+8=0
. —8+£ 64 —32
2= 5
’ 2

Podl e vzorce vypocitame kofeny kvadratické rovnice.
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+4 g X48x+8
Txxr2) T T t22

y//:O

_x2+8x+8_0

x2(x +2)2

X’ +8x+8=0

. —8++v64—32

12 =~
‘ 2

X12 = —4+ 2\/5

Upravime. ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

_ x¥*+8x+8
T ox2(x+2)27

x1 = —4—2v2 ¢ D(f)

x1 neni inflexni bod, protoZe nelezi v definicnim oboru funkce, ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

. x4 ,  x2+8x+8

Txxr2) T T t22

X =—4-2V2 ¢ D(f)
Xy = _4+2\/§£ —-1.17 € D(f)

x, |eZi v definiénim oboru funkce. ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+4 p x% 4+ 8x +8

Txxr2)y T T t22

X =—4-2V2 ¢ D(f)
Xy = _4+2\/§£ —-1.17 € D(f)

(¢,

-2 —4+2V2

[e)¢

Znaménko druhé derivace se tedy miize ménit jen v bodech, kde neni
definovanaav bodeé x,.
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y=In <x3i2) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+4 p x% 4+ 8x +8

Txxr2)y T T t22

X =—4-2V2 ¢ D(f)
Xy = _4+2\/§£ —-1.17 € D(f)

¢} = f
—2 —4+42v/2 0
Do Cervené oznatené druhé derivace dosadime body z jednotlivych

intervalll. Kladné znaménko znamena, Ze je zde funkce konvexni,
zaporné, ze je konkavni.
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

. x4 ,  x2+8x+8

Txxr2)y T T t22

X =—4-2V2 ¢ D(f)
Xy = _4+2\/§£ —-1.17 € D(f)

U , N
-2 —4+2V2

[e)¢

funkce se v x, méni z konvexni na konkavni, ]
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D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

. x4 ,  x2+8x+8

Txxr2)y T T t22

X =—4-2V2 ¢ D(f)
Xy = _4+2\/§£ —-1.17 € D(f)

@] in. n
[c; |

-2 —4+2V2

[e)¢

x5 j€ proto inflexnim bodem, ]
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y=In <x3i2) D(f) = (—2,0) U (0, 0); neni ani sudaani licha;

, x+4 p x% 4+ 8x +8

Txxr2)y T T t22

X =—4-2V2 ¢ D(f)
Xy = _4+2\/§£ —-1.17 € D(f)

U i N N
G

-2 —4+2V2

[e)¢
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UinNn N

%2 1 0 5 2 0 24200
f(=1)=0 f(e0) =00 f(—4+2v2) =
f2)=0 f(0£) = —o0 0.505

[ << I < > >
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aF = = 4 NS L Uinn N

%2 1 0 5 2 0 24200
f(=1)=0 flo0) = o0 F—a+422) =
f(2)=0 f(0£) = —o0 0.505

1 vt

-1 0 1

Zakreslirﬁe soufadny systém. Pro hodnoty mensi nebo rovny -2 av 0
funkce neni definovana

\
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aF = = 4 NS L Uinn N

%2 1 0 5 2 0 24200
f(=1)=0 f(o0) =0 f(—4+2v2) =
f(2)=0 f(0+) = —c0 0.505

1 v

-1 0 1

—2 h B 2 X

Vyznatime prlisetiky s osou‘ x. Funkceklesav bodé-1 aroste v bodé 2. ]

\
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s
—2.44220

DO

DO
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0 1 /

=2 =1 0 2 =2 0 —2_4 +. 22 0
f(=1)=0 f(o0) =0 f(—4+2V2) =
f(2)=0 f(0£) = —o0 0.505

1 v

NG

AN

Vyznaéirﬁe inflexni bod a spojime graf.

v
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_02 _|1
f(=1) =
f(2)=0
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Defini€ni obor je celamnoZinalR. ]

B B (©Lenka Pribylova, 2007 B



= (x+1)¢* I D(f) = R; priisetik sosouy je [0, 1],
y Y

Dosadime x = 0 do predpisu funkce f(x) adostaneme prlisetik s osou]
Y.
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m D(f) = R; prlseik sosouy je[0,1],

(x+1)e* =0

ReZenim rovniceyy = 0 dostaneme prlisetik s osou x. ]
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m D(f) = R; prlseik sosouy je[0,1],

(x+1)e* =0
x+1=0

e Soucin je roven nule pravé tehdy, kdyz je roven nule jeden z
CinitelU.

o Cinitel ¢* jevzdy kladné &islo.
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y= (x+1)e* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

yie[-1,0],
(x +1)e* =0
x+1=0
x=—1
Priisetik sosou x jex = —1. ]
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

yie[-1,0,
(x+1)ef =0
x+1=0
x=-—1
1

o Naosu x zaneseme priisetik.

o Nemame zadné body nespojitosti.
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou

yie[-1,0],
(x+1)ef =0
x+1=0
x=—1
-1

f(-2)=(-2+1) e 2=—¢2<0

Funkéni hodnota f(—2) je zaporna a protoze se znaménko nainterval u]

(—o0, —1) nemiize zménit, je funkce zapornanacelém tomto intervalu.
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y=(x+1)¢* § D(f) =R, prusetik sosouy je [0, 1], prtsetik s osou

(x +1)e* =0
x+1=0
x=-1
— I _|_
1
D)= (Pl e =—22<0
f(0)=1>0
| Funkceje kladnav x = 0, tedy také na (~1, c0). l
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

ij[—l,O], ’

lim (x +1)e* = 0000 = 00

X—00

e Vypocteme limity v 4-co. Za€neme limitou v +oco.

e Platico +1 = o0 a lim ¢* = .

X—00
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= (x+1)¢* f D(f) = R; prlsetik sosouy je [0, 1], prlisecik s osou
y Y

Vypolteme limitu v —oco. "Dosadime” x = —oo adostaneme
—o0+1=—-cc0a lim e* = 0.Dostavame neurcity vyraz 0 x oo. K

X——00

vypoctu tedy musime pouZit jinou metodu.
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

ij[—l,O], ’

lim (x+1)e* = (—00)-e"® = (—00)-0
X— —00
. x+1 —00
= lim = —
x——oc0 g ¥ 0o
. . 1 o
o PrepiSeme vyraz na zlomek | e® = p=—t Limita je ve tvaru, kdy

je mozno pouzit L’ Hospitalovo pravidio.
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou

lim (x+1)e* = (—00)-e"® = (—00)-0
X— —00
. x+1 —00
= lim = —
x——oc0 g ¥ 0
= lim

x——oc0 —e= ¥

Pouzijeme L' Hospitalovo pravidlo (derivujeme zvla&t Citatel a
jmenovatel). Funkci e derivujemejako
dozenou:(e ) = e *(—x) =e ¥ (1)
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

lim (x+1)e* = (—00)-e"® = (—00)-0
X— —00

. x+1 —o0
= lim = —
x——oc0 g% 0

1 . .

= lim = lim —e

x——0c0 —g— X X——00
Zjednodusime. ]
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou

lim (x+1)e* = (—00)-e"® = (—00)-0
X— —00
. x+1 —00
= lim = —
x——oc0 g ¥ 0
1 ] X ()
= lim — = lim —e'=—-¢ =0
x——c0 —e= ¥ X——00
Dosadime. Z grafu funkcevidime, Ze lim e* = e *° = 0. ]
X— —00
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

yje [_1/ 0]’ +
f(+°°) = €2 f(—oo) =0; 4|17
VyZetfime chovani derivace. ]
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

f(+00) =00, f(—00) = 0; ;HL

Y =(x+1) e+ (x+1)- (")

Funkci y = (x +1) - ¢* derivujemejako soucin:
(w-v) =v-v4+u-o
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
f(+00) = o0, f(—00) = 0; I
—1

y'= (D) e+ (x+1) - ()
=1-e+(x+1) ¢
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

ij[—l,O], ’
F(+00) = o0, f(—00) = 0; ;,%
Y =(x+1) e+ (x+1) (")
=1-e"+(x+1)-¢*
=e'(14+x+1)
Vytknemee*.
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

yie[-10], N
f(+400) =00, f(—00) =0; ;'17
Y =(x+1) e+ (x+1) (")
=1-e"+(x+1)-¢"
=e'(14+x+1)
=e*(x+2)
Zjednodusime. ]
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

f(+) = 00, f(—0) = 0; T +
y =e(x+2);
Dostavame derivaci. i
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y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

yje[—1,0],
f(400) = o0, f(—00) = 0; ;,L

y =e*(x+2); dacbodjex=-2;  f(-2)=—e 2= -0.14

4 )

o Derivace je rovna nule pravé tehdy, kdyz | (x +2) = 0|, jelikoz

e* # 0. Dostavame stacionarni bod x = —2.

e Dosadime f(—2) = (—2+1)e 2 = —e~2 a's pomoci kalkula-
toru dostaneme f(—2) = —0.14.

N 4
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = o0, f(—00) = 0; I

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

Narealnou osu zaneseme stacionarni bod. Nemame zadné body
nespojitosti.
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou

yie[=1,0],
f(400) = 00, f(—00) = 0; ;,%
y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

Zvolime napf. x = —3 adosadime do prvni derivace:
y'(=3) =e3(—3+2) = —e 3 < 0. Funkcev bodé x = —3 klesaa
totéz plati nacelémintervalu (—co, —2).
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou

yie[-1,0],

f(400) = 00, f(—00) = 0; ;,%

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14
Ny /

Dosazenim x = 0 do prvni derivace mame
y'(0) =¢%(042) = 2 > 0. Funkce v bodéroste x = 0 ato také plati
nacelém intervalu (—2, c0).
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = o0, f(—00) = 0; I

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

V bodé x = —2 mafunkce lokani minimum. )

B B (©Lenka Pribylova, 2007 B



y= (x+1)* | D(f) = R; prisetik sosouy je [0, 1], priisetik s osou

yje[-1,0],
f(400) =00, f(—00) =0; T

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

Spottemey”’. Derivujemey’ = ¢* - (x + 2) jako souin
(w-v) =v-v4+u-o
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = oo, f(~o0) = 0; -t
y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14
N min /

11

Yy

e (x+2)+e* -1
ef(x+2+1)
e¥(x +3)

ZjednoduSime.
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = o0, f(—00) = 0; I

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

y'=e(x+3);

Mame druhou derivaci. )
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = o0, f(—00) = 0; I

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

y'=e*(x+3); y'=0prox=-3, f(-3)=-2e3%=-001

Hledame bod, ve kterém plati " = 0. Protoze e* je vzdy riznaod
nuly, musi platit (x +3) = 0, proto x = —3.
f(=3)=(-3+1)e 3= —-2e2= 001
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = 0o, f(—00) = 0; —_—

y = e*(x +2); stac. bod jex = —2; H=D) = =7 2 ==~

y'=e*(x+3); y'=0prox=-3, f(-3)=-2e3%=-001

-3

Nakreslime redlnou osu s kritickym bodem. Nemame zadny bod
nespojitosti, proto se druha derivace miize ménit pouzev bodé x = —3.
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = o0, f(—00) = 0; I

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

y'=e*(x+3); y'=0prox=-3, f(-3)=-2e3%=-001

m |

-3

Funkce ke naintervalu (—oco, —3) konkéavni, protoze —4 € (—o0, —3)
ay’(—4)=e*(—4+3)=—-—*<0.
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = 0o, f(—00) = 0; —_—

y = e*(x +2); stac. bod jex = —2; H=D) = =7 2 ==~

y'=e*(x+3); y'=0prox=-3, f(-3)=-2e3%=-001

Funkce je konvexni naintervalu (—3, oo )protoze 2€(-3,0)av |
bodéx = —2 jelok. minimumay”(—2) = e 2(—2+3) = e~ 2 > 0.
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y=(x+1)¢* §D(f) =R, prisetik sosouy je [0, 1], prlisecik s osou
yie[-1,0],
f(+00) = o0, f(—00) = 0; I

y = e*(x +2); stac.bodjex = —2;  f(-2) = —e 2= —0.14

y'=e*(x+3); y'=0prox=-3, f(-3)=-2e3%=-001

Bod x = —3 jetedy inflexni.

B B (©Lenka Pribylova, 2007 B



1 -2
f(0)=1 f(=2) = —0.14
f(=1)=0 £(=3) = —0.01

Shrneme dosaZené vypocty.

[ << I < > >
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B
f(0)=1 f(=2) = —0.14 F(400) = o0
f(=1)=0 f(=3) = -0.01 F(¥ed) =0

Oznatime priisetik s osou x: x = —1. Funkce v tomto bodé roste.

X
0
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T EEEEm e
f(0)=1 f(=2) = —0.14 f(400) = o0
f(=1)=0 f(=3) = —0.01 F(¥ed) =0

X
0
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T e e
f(0)=1 f(=2) = —0.14 F(400) = o0
f(=1)=0 f(=3) = —0.01 F(ed) =0

Nakreslime znacky v blizkosti asymptoty v —co. Je tfeba s uvédomit,
Zev blizkosti —oo je funkce zaporna a klesgjici, proto bude graf pod
asymptotou.

0 X
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— 4 \ min N in. U
—|— —|—
—1 -2 -3
f(0)=1 f(=2) =-0.14 f(+00) =00
f(—1)=0 f(—3)£—0.01 f(—y0<)=0
Nakreslime lokalni minimum v bodé x = —2. l
-3 2 1
t i ﬂ'/
_ 0 X

B =
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— + \u min N in. U

1 2 3
f(0)=1 f(=2) = —0.14 f(+00) = o0

Spojime nakreslené ¢asti do grafu.

.

! X
0
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KONEC
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	y=x3+4x2+5x
	y=2(x2-x+1)(x-1)2
	y=ln( x2x+2 )
	y=(x+1)ex

