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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

z) =4x3 —4y z) =4y —ax

e Vypocteme parcialni derivace.

e P¥i derivovani podle x povazujeme y za konstantu a naopak.
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘
4)(3’_41_420v 41_,}3—47(:0,

Hledame stacionarni body. ‘
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

4)(3’_41_420v 41_,}3—47(:0,
4x3 — 4y =0,
dy3 —4x = 0.

Toto je soustava, kterou resime. ‘
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

x> — 4y =0,
4x3 — 4y =0,
dy3 —4x = 0.

dy® —4x =0,

b

Osamostatnime y z prvni rovnice.
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

4x3 — 4y =0, 4y —4x =0,
4(x3)3 —4x =0,
x> — 4y =0, s ()
Yy=X
4y® —ax = 0.

Dosadime za y do druhé rovnice. ‘
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

4)(3_41_420v 41_,}3—47(:0,
3 4(x3)3 —4x =0,
4x> —4y =0, o 5
5 y=x 4x” —4x =0,
4y° —4x = 0.
Upravime. ‘
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

4)(3’_41_420v 41_,}3—47(:0,
4(x3)3 —4x =0,
x> — 4y =0, s ( )9
5 y=x x"— x=0,
4y° —4x = 0. .
x(x®*—=1)=0

Rozlozime na soudin. '
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

4)(3_41_420v 41_,}3—47(:0,
4(x3)3 —4x =0,
x> — 4y =0, s ( )9
5 y=x x"— x=0,
4y° —4x = 0. a
x(x®—1)=0.
Pfipad 1: Pfipad 2: Pripad 3:
x =0, x=1, x=-—1,

e Bud x =0, nebo (x® —1) =0.
e Druhy pfipad dava x® =1ax = +1.

e Uvazujme tedy tfi rGizné pripady
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

4)(3_41_420v 41_,}3—47(:0,
4(x*) —4x =0,
x> — 4y =0, s ( )9
5 Yy=x x" — x=0,
4y° —4x = 0. 5
x(x®—=1) =0.
Pfipad 1: Pfipad 2: Pfipad 3:
x=0,y=0 x=1y=1 x=—1,y=-1
S1 =10,0], S, =0,1], S3 =[-1,-1].

Najdeme odpovidajici y ke kazdému x (y = x>). Dostavame t¥i 3

stacionarni body.
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

z) =4x3 —4y z) =4y —4x
S; =10,0], S, =11,1], Sz =[-1,-1].
Zp, =12x%, Zl,=-4, z, =17

e Funkce ma tfi stacionarni body.

e Kvalitu téchto stacionarnich bodi vysSetfime pomoci druhé deri-
vace a Hessianu.
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[Najdéte lokalni extrémy funkce z = x* + y* — 4xy + 30 I‘

z) =4x3 —4y z) =4y —4x

1 =10,0], S2=[1,1], S3=[-1,-1].
Z! =12x2, z,, = —4, A 12y2.

H(S1) = _04 _04 =—16 <0, sedlo v bodg& [0, 0]

e Vypoclteme Hessian ve stacionarnim bodé S;.

e Hessian je zaporny a funkce v tomto bodé nema lokalni extrém.
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[Najdéte lokalni extrémy funkce z = x* + y* — 4xy + 30 I‘

z) =4x3 —4y z) =4y —4x

S; =10,0], S2=10,1], Sz =[-1,-1].
Zy, =12x%, Zl,=-4, z, =12y%

H(S1) = _04 _04 =—16 < 0, sedlo v bodé [0, 0]

H(S,) = m Yg‘ =162 —16 > 0, lok. min. v bodé& [1,1]

e V bodé S, je Hessian kladny a funkce zde ma lokalni extrém.

e Protoze z);,, = 16 > 0, funkce ma v bodé S, lokalni minimum.
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

z) =4x3 —4y z) =4y —4x

S; =10,0], S>=1[1,1], Sz =[-1,-1].
2 2

zy, =12x%, 2L, =—4,  zy, =12y"

H(S1) = _04 _04 =—16 < 0, sedlo v bodé [0, 0]

H(S,) = 51 Tg =162 —16 > 0, lok. min. v bodé& [1,1]

H(S3) = E Tg =162 —16 > 0, lok. min. v bod& [—1,—1]

e Hessian je kladny v bodé S3 a funkce zde tedy ma lokalni extrém.

e Protoze z;;,, = 16 > 0, ma funkce v bodé S3 lokalni minimum.
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Najdéte lokalni extrémy funkce z = x* +y* — 4xy + 30 I‘

z, =3 -4y, oz =4y —4ax

S; =10,0], S>=1[1,1], Sz =[-1,-1].
Zy, =12x%, Zl,=-4, z,=1%

H(Sq) = _04 _04 =—16 < 0, sedlo v bodé [0, 0]

H(S,) = 51 Tg =162 —16 > 0, lok. min. v bodé& [1,1]

H(S3) = 51 Tg =162 —16 > 0, lok. min. v bod& [—1,—1]

Hotovo! '
(©Robert Mafik, 2006




Najdéte lokalni extrémy funkce z = x*y? — x* —y? I
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

Budeme hledat parcialni derivace. ‘
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

a1l

Derivujeme nejprve podle x. Derivujeme podle pravidla pro derivaci I
souctu a konstantniho nasobku.
©Robert Maik, 2006 [




Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

—(x?), =y*2x — 2x

< ~

Vypocteme derivace. ‘
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

—(x?), =y*2x — 2x

Upravime. ‘
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

Podobné derivujeme podle y.
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

zl =y?(x?)] — (x?) =y?2x — 2x
=2x(y* —1)
— 2 2(qy2 2y _ 2

2, =x"(y°), — (Y°), =x2y — 2y

Vypocteme jednotlivé derivace.
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

zl =y?(x?)] — (x?) =y?2x — 2x
=2x(y* —1)

z, =x*(v?), — (v?), =x"2y — 2y
=2y(x* = 1)

Upravime.
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z =2x(y*—-1) 7 =2y(x* —1)

Mame prvni derivace, které pouzijeme pro hledani stacionarnich bodﬁ._m
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) =0; 7z =2y(x*—1)=0

Polozime derivace rovny nule. ‘
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

2x(y?—1)=0; 2yx?—=1)=0

e Resime soustavu nelinedrnich rovnic

e Za¢neme s prvni rovnici.

e Tato rovnice je ve tvaru “soudin rovna se nule”.
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[Najdéte lokdlni extrémy funkce z = x*y? — x* — y? I
2x(y?—1)=0; 2yx?—=1)=0

Pfipad 1: Pripad 2: - Pripad 3:

e Jeden ze soucinitell na levé strané prvni rovnice musi byt nula.

e Budeme zpracovévat oddé&leng pripady, kdy x =0 a (y? — 1) =0,
tj., y==l1.
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[Najdéte lokdlni extrémy funkce z = x*y? — x* — y? I

2x(y? = 1) =0; 2y(x* —1)=0
Pipad 1: Pfipad 2: Piipad 3:
2y(0—1)=0
e Pripad 1.

o Dosadime x = 0 do druhé rovnice.
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[Najdéte lokdlni extrémy funkce z = x*y? — x* — y? I

2x(y*—1)=0; 2y(x*—1)=0
Pfipad 1: Pfipad 2: Pfipad 3:
y(0—1)=0
y=0
S1=10,0];

Najdeme y. Dostavame stacionarni bod S;. ‘
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[Najdéte lokdlni extrémy funkce z = x*y? — x* — y? I

2x(y*—1)=0; 2y(x*—1)=0
Pfipad 1: Pfipad 2: Pfipad 3:
2y(0—-1)=0 2x*=1)=0
y=0
S1=1[0,05;

e Podobné pro Pripad 2.

e Dosadime y = 1 do druhé rovnice.
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[Najdéte lokdlni extrémy funkce z = x*y? — x* — y? I

2x(y*—1)=0; 2y(x*—1)=0
Pfipad 1: Pfipad 2: Pfipad 3:
2y(0-1) =0 Ax—1) =
y=0 x? = =£1

S1=100,0]; S, =1[1,1]; S3 =[-1,1];

e Vyresime vzhledem k x.

e Dostdvame dvé feseni a tedy i dva staciondrni body.
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[Najdéte lokdlni extrémy funkce z = x*y? — x* — y? I

x(y? —1)=0; 2y(x*—1)=0
P¥ipad 1: Pipad 2: Pipad 3:
2y(0—1)=0 262 —1) =0 22 —1)=0
y=20 x% =41

S1=100,0]; S, =1[1,1]; S3 =[-1,1];

e Podobné Pripad 3.

e Dosadime y = —1 do druhé rovnice.
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[Najdéte lokdlni extrémy funkce z = x*y? — x* — y? I

2x(y?—1)=0; y(x*—1)=0
P¥ipad 1: Pipad 2: Pipad 3:
2y(0—1)=0 262—1)=0 —2(x*=1)=0
y=0 x2 = +1 x? = +1

S1=100,0; S, =[1,1]; S3=[-1,1]; S4 =[1,-1]; S5 = [-1,-1]

e Resime kvadratickou rovnici pro x.

e Mame dvé FeSeni a dva dal$i stacionarni body.
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) 2 z; =2y(x* —1)
S1=100,0; S, =[1,1]; S3=[-1,1]; S4 =[1,-1]; S5 = [-1,-1]

1
XX
1
xy
"
Zyy

Celkem ma funkce pét staciondrnich bodi. Nyni budeme vySetfovat
tyto body pomoci druhé derivace..
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Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=100,0; S, =[1,1]; S3=[-1,1]; S4 =[1,-1]; S5 = [-1,-1]

2l =2 = N(x), =2*—1)-1

"
ny
"

Zyy

Derivujeme z. podle x a upravime. ‘

(©Robert Ma¥ik, 2006“



Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=100,0; S, =[1,1]; S3=[-1,1]; S4 =[1,-1]; S5 = [-1,-1]

Zl =2y —N(x), =2(y*-1)-1
ZZy :2x(y2 —]); =2x - (Zy +O) :4Xy

"
Zyy

Derivujeme z, podle y a upravime. ‘

(©Robert Ma¥ik, 2006“



Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=100,0; S, =[1,1]; S3=[-1,1]; S4 =[1,-1]; S5 = [-1,-1]

Zl =2y —N(x), =2(y*-1)-1
ZZy :2X(y2—1); =2x - (2y+0) :4Xy
20, =2 = N(y), =2(x*—1) -1

Derivujeme z{J podle y a upravime.

(©Robert Ma¥ik, 2006“



Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=100,0; S =[1,1]; S3 =[-1,1]; S4 = [1 —1]; S5 = [-1,-1]
e =2(y* = 1); zyy = 4xy; =2x*-1)

2 0

H(Sﬂz‘_o _2‘:4>o

[Pouiijeme druhé derivace pro testovani stacionarnich bodd na existenci)
a kvalitu lokaniho extrému. Zacneme bodem S; a vypocteme Hessian

" "
XX Xy
" "

-2 0
H(s)) = | 2 |
xy yy

0 _2‘—4>0.

[x,y]=[0,0]

Q/ bodé S; ma funkce lokdlni maximum.
(©Robert Marik, 2006 K4




Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=1[0,0; S, =[1,1]; S3=[-1,1]; S4 = [1 —1}; S5 =[-1,-1]
e =2(y* = 1); zgy = 4xy; =2x*-1)
-2 0
H(&)—’ 0 _2‘ =4>0
0 4
H(Sz)‘4 O‘—16<0
1 1
H(Sy) = [ 2 _ ‘Z ;“ _ 16<0
Xy YYl[x,yl=[1,1]

V bodé S, neni lokalni extrém.

(©Robert Marik, 2006 B



Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=100,05; S2 =11,1]; S3 = [-1,1]; 54—[1 —1],5 =[-1,-1]
e =2(y* = 1); iy — 4xy; =2(x*-1)
-2 0
H(&)—‘ 0 _2‘ =4>0
0 4
H(Sz)‘4 O‘ =-16<0
1 Z// 0
H(S3) =| 7 WY _'_4
xY YYl[x,yl=[-1,1]

V bodé S3 neni lokdlni extrém.

©Robert Maik, 2006 B



Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=100,05; S2 =01,1]; S3 =[-1,1]; S4 =[1,-1]; S5 = [-1,-1]
ZL, =2(y* —1); zy, = 4xy; zy, =2(x2-1)
-2 0 0 4
H(S])—‘O _2‘_4>0 H(S4)_‘4 0‘2_16<o
0 4
H(S2) ‘4 O‘ =-16<0
" 1
H(S4) = |73x B = ‘Z g‘ =-16<0
xy YUYl [x,yl=[1,-1]

V bodé S; neni lokalni extrém.
(©Robert Mafik, 2006 “




Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=100,05; S2 =01,1]; S3 =[-1,1]; S4 =[1,-1]; S5 = [-1,-1]
2 . — A _
Zo =2y = 1); zy, = 4xy; Zl, =2(x*—1)
-2 0 0 4
H(S])—‘O _2‘—4>0 H(S4)—‘4 0‘2—16<0
0 4 0
H(S2) ‘4 O‘ __16<0  H(Ss)= ‘_4
" 1
0
H(Ss) = |7 - ‘—4
< Zyylpeyi=-1,-1)

V bodé S5 neni lokdlni extrém.
(©Robert Mafik, 2006 “




Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)
S1=1[0,0; S, =[1,1]; S3=[-1,1]; S4 = [1 —1}; S5 =[-1,-1]
e =2(y* = 1); zgy = 4xy; =2x*-1)
-2 0 0 4
(S1) ‘O _2‘—4>0 H(S4)—‘4 O‘__]6<O
H(S>) =—-16<0 H(s5):} 0 24}:—16<o
e Jediny lokdlni extrém je v bodé S; = [0,0]. Jednd se o lokalni

maximum.

Ostatni stacionarni body jsou sedlové body.

(©Robert Mafik, 2006




Najdéte lokalni extrémy funkce z = x*y? — x* —y? I

z! =2x(y* —1) : 7z =2y(x* —1)

S1=100,05; S2 =01,1]; S3 =[-1,1]; S4 =[1,-1]; S5 = [-1,-1]
2 0 _ . _ 2

Zoe =20y = 1); 2y, = dxy; 2, =2(x2—1)
-2 0 0 4

H(S])—‘O _2‘—4>0 H(S4)—‘4 O‘——16<0
0 4 0 —4

H(SZ)‘4 O‘—16<O H(S5)}_4 0 }—]6<0
0 -4

H(Ss)—}_4 9 ‘ =-16<0

Hotovo! '
(©Robert Maik, 2006




Najdéte lokalni extrémy funkce z =y In(x? +y).

(©Robert Matik, 2006



Najdéte lokalni extrémy funkce z =y In(x? +y).

Dom(f) ={(x,y) e R? : x* +y >0}

The In(-) function yields restrictions to the domain of the function.

(©Robert Ma¥ik, 2006“



Najdéte lokalni extrémy funkce z =y In(x? +y).

Dom(f) ={(x,y) e R? : x> +y > 0}
2 = 2xy
X _xz _|_y

1

(We find the partial derivatives. Differentiating with respect to x we use)
the constant multiple rule, since in the product y In(x? + y) the factor
y is treated as a constant. The chain rule follows, since the function
In(x? +y) is a composite function with inside function (x? +y).

(yIn(x* +y))y = y(In(x* +y))y =y (2x 4 0)

x2 +y

(©Robert Maf¥ik, 2006“



Najdéte lokalni extrémy funkce z =y In(x? +y).
Dom(f) ={(x,y) € R? : x* +y > 0}

2xy
Z=giy 0 U+

Y
x2+y

Differentiating with respect to y we use the product rule, since both
factors y and In(x? +y) are functions (x is treated as a constant and
y as a variable).

(©Robert Matik, 2006 [



Najdéte lokalni extrémy funkce z =y In(x? +y).
Dom(f) ={(x,y) € R? : x* +y > 0}

2xy
2 =X2+y:o, z), =In(x* +y) +

y p—
x2 +y

To find stationary points we put the derivatives equal to zero. ‘

(©Robert Marik, 2006 [E§



Najdéte lokalni extrémy funkce z =y In(x? +y).

Dom(f) ={(x,y) e R? : x> +y > 0}

2xy 2 Y
=2 0 | -
Rty () e

2xy =0

e We start with the first (simpler) equation.

e The fraction equals zero iff the numerator is zero.

(©Robert Marik, 2006 K4



Najdéte lokalni extrémy funkce z =y In(x? +y).
Dom(f) ={(x,y) € R? : x* +y > 0}

2xy 5 y
—_— | =
Zru=0 Myt

2xy =0
CASE1:x=0 CASE2:y=0

e To ensure that a product is zero, (at least) one of the factors has
to be zero.

e We distinguish two possible cases.

(©Robert Mafik, 2006



Najdéte lokalni extrémy funkce z =y In(x? +y).

Dom(f) ={(x,y) e R? : x> +y > 0}
Yy

2xy 5
= | =
21y 0, n(x +y)+xz—|—y
2xy =0
CASE1:x=0 CASE2:y=0
Iny+2 =0,
Y
Iny =—1,

J

We substitute x = 0 into the second equation and simplify.
(©Robert Mafik, 2006



Najdéte lokalni extrémy funkce z =y In(x? +y).

Dom(f) ={(x,y) e R? : x> +y > 0}
Yy

2xy 2
= | =
21y 0, n(x +y)+xz—|—y
2xy =0
CASE1:x=0 CASE2:y=0
Iny+ 2 —o,
Y
Iny =—1,
e

J

The inverse function to In function is an exponential function.
(©Robert Mafik, 2006



Najdéte lokalni extrémy funkce z =y In(x? +y).

Dom(f) ={(x,y) e R? : x> +y > 0}
Yy

2xy 2
= | =
21y 0, n(x +y)+xz—|—y
2xy =0
CASE 1: x=0 CASE2:y=0
Iny+2 =0,
Y
Iny =—1,
0=
S1=[0e"]

e We have the stationary point S; = [0, e~ ']. We check that $; €

Dom(f).

y
(©Robert Mafik, 2006 “




Najdéte lokalni extrémy funkce z = yIn(x“ 4+ y)

Dom(f) ={(x,y) e R? : x> +y > 0}
Yy

2xy 2
Zty , n(x +y)+xz—|—y
2xy =0
CASE1: x=0 CASE2:y=0
Iny+ 2 —o, In(x2) = 0
Yy
Iny =—1,
0=
c n —11

e We return to the Case 2.

e We put y = 0 into the red equation.

(©Robert Marlk 2006




Najdéte lokalni extrémy funkce z =y In(x? +y).

Dom(f) ={(x,y) e R? : x> +y > 0}
Yy

2xy 5
= | =
21y 0, n(x +y)+xz—|—y
2xy =0
CASE1:x=0 CASE2:y=0
My+%:0, In(x2) =0
x> =e’ =1
Iny =—1,
-1 x = %1
y=e
S1=1[0,e]

__J

(©Robert Mafik, 2006 “

We isolate x? and solve for x.



Najdéte lokalni extrémy funkce z =y In(x? +y).
Dom(f) ={(x,y) € R? : x* +y > 0}

2xy B y
Z)/(:XZ—I—y . zy =In(x +y)+x2+y:
2xy =0
CASE1:x=0 CASE 2: y =0
my+%:0, In(x2) =0
x*=e"=1
Iny =—1,
—1 x ==+
y=e
Si=00,e] S2= 01,01 and [S5 = (1,0}

We have two stationary points. We check that both belong to Dom(f). IJ
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Najdéte lokalni extrémy funkce z =y In(x? +y).

2xy 2 Y
Z)I( :m ) Z,IIJ :ln(X +y)+m
S;=[0,e7"], S> =[1,0], S3 =[-1,0]

Up to now we have this. ‘
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Najdéte lokalni extrémy funkce z =y In(x? +y).

2xy Yy
! — ! :l 2
B=T g D n(x +y)+—x2+y
S1=1[0,e7"], S; =101,0], S3 =[-1,0]
Ziex
Z';y
Zyy

We will use the second derivative test to recognize, whether a local
extremum appears at the stationary points.
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Najdéte lokalni extrémy funkce z =y In(x? +y).

2x Yy
z), :ﬁ ) zé:ln(x2+y)+xz_|_y
S1=1[0,e7"], S; =101,0], S3 =[-1,0]
wo_ 2y(x? +y) — 2xy2x
x (x2 +y)? ’
zzy
Zyy

We differentiate z, with respect to x. This gives z., . ‘
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Najdéte lokalni extrémy funkce z =y In(x? +y).

2xy 2 Yy

z{(:m . zy =In(x +y)+x2+y
S1=1[0,e7"], S; =101,0], S3 =[-1,0]

wo_ 2y(x? +y) — 2xy2x

x (x2 +y)? ’

S 2x(x? +y) — 2xy

T Ty

Zyy

We differentiate z; with respect to y. This gives z}/,.
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Najdéte lokalni extrémy funkce z =y In(x? +y).

2xy Y
- ’ = 2
=@ty n(x +y)+X2+y
Sy =1[0,e"], S> =101,0], S3 =[-1,0]

y 2y(x? +y) — 2xy2x

o (x2 +y)? ’
n 2x(x? +y) — 2xy
B

1 x®+y-—vy

"

Zyy = x2 +y

(x* +y)?

We differentiate z|/,, with respect to y. This gives z{ .
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Najdéte lokalni extrémy funkce z =y In(x? +y).

2xy Yy
r__ =Y / = 2 9
B=T g D n(x +y)+x2+y
S1=10,e7"], S, =11,0], S3=[-1,0]
"no_ 2y (x? +y) — 2xy2x - zyz - zyxl
x (x2 +y)? ’ (X2 +y)?
S = ZX(XZ +y) —2xy - 2x?
TGy w = G2ty
o 1 x? + y—y = 1 + x?
yy XZ _|_y (XZ +U)2 : yy XZ _|_y (XZ _|_y)2 :
We simplify. J‘
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Najdéte lokalni extrémy funkce z =y In(x? +y).

2x Y
Z)I( :ﬁ ) Z,IIJ :ln(x2+y)+m
S1=1[0,e"], S, =11,0], S35 =[-1,0]
2y? — 2yx? 2 0
"
= = 0
Zxx (Xz+y)2 ) H(S1) 0 e >0,
oo 2 0
W T 2y’ H(S2) = ) ‘4<0,
1 x2 0 2
"o =
Zyy_xz+y+(xz+y)z' H(S3) = ) 2‘:—4<O.

We evaluate the hessian at each of the stationary points.
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Najdéte lokalni extrémy funkce z =y In(x? +y).

; 2xy ,

Zy =5 — .z
X< +y

S1=[0,e],

S = zyz _ZUXZ
(P +y)?

v 2x3

S NTEERNE
a1 x2
ZU‘J - x2 +y + (XZ +U)2

L =In0 +y) + 2
Sz =11,0],

Y
x2 4y
S3 =[-1,0]
2 0
H(S])— 0 e >0,
0 2
H(S,) = 2 2‘—4<o,
0 =2
HiS3 =1, ‘_—4<o.

Local minimum at [0, e ']. No other local extremum.

According to the second derivative test we obtain the following

conclusion.

]

v
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Konec
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	z=x4+y4-4xy+30
	z=x2y2-x2-y2
	z=yln(x2+y)

