XAMAT, YAMAT
Cviceni 9
Diferencialni a integralni pocet funkci dvou a vice realnych proménnych

1. Vypoctéte pro kazdou z uvedenych funkei f(—2; 2) a nacrtnéte jejich defini¢ni obor.

a) f(x; y) — 1/xx+_yl+1 {_ %}
b) f(x;¥) = xIn(y* — x) {—2In6}

) fOGy) =49 —x*—y? {1}

2. Urcete ob¢ parcialni derivace funkci

x2y of 2xy®  of  x*(x* —y?)
a) f(x;y) =5—— A T o L o2 Ae . (v a2z
x4y ox (x?+y?)? oy (x% +y?)
x of y? of —xy
a) f(x;y) = ——— —= =
Jx?% + y? 0x (x2 + y2)2 dy (x2 + y2)2

3. Urcete vSechny prvni i druhé parcidlni derivace funkci

a) f(x;y) = In(2x + 3y)

of 2 of 3
a=2x+3y;@=2x+3y;
0% f B —4 0%f -9 0% f -6
ax?  (2x +3y)2 ; dy? - (2x + 3y)? ; dxdy - (2x + 3y)?

b) f(x;y) = arctg%

of _ __y o __x |
0x x?+y2’'dy x%2+4+y?’
62f_ 2xy _azf_ —2xy _Bzf B y? — x?

axz  (x24+y2)2’9y2  (x2 +y2)2’'0xdy (x2 + y2)2

}



4. Vypoctéte parcialni derlvace —= a —= funkce f ajejich hodnoty v bodé¢ M

a) flxy) = (x—y)eV** " —e=2, M[1;0]

b) f(x;y) = 2arctg(—4x?%y + 4xy?) — arctg(8); M[1; 1]
c) f(x;y) = —3arctg(8x2y + 2xy?) + arctg(4); M[—1; 4]

d) f(x;y) =-3In(—2xy + 2x%y?) +In7; M[—1; —4]

e) f(x;y) =7In(—9xy + 5x%y?) +In3; M[—1; —6]

f) f(x;y) =3In(2xy + 5x%y?) + In4; M[1; —1]

9) f(xy) =—8x*y-In(—=8x —9y) +In3; M[1;-1]
h) f(x;y) = 6xy?-In(—5x —4y) +In5; M[—1;1]
) f(x;y) =8xy?-In(=7x — 8y) + 33; M[1; —1]

) fOsy) = arctg(y? — 2x) + arctg(—1); M[0; 1]

K) f(x;y) =In(x?+3y) +y?-sinx; M [0; %]

ca) — px2esin2 1, .
N flx;y)=¢e* Sln3’+e,M[1,2]

m) f(xy) = eV 4 eV M[1; 1]

n) f(x;y) = (y —x) - arctg,/x —y + arctg(e™2); M[1; 0]

Naleznéte rovnice te¢né roviny v dotykovém bod¢ T k dané plose.

Gei—e}
{-8;8}
{96; 24}
{7:3)
7=
{8, —8}
{—64; 72}
(30; 24}
{—56; —64}

-5
{2}

{0; -2}
o3

{ 7T+1.7T+1}
4’ 4

z=2x*+vy%T[1;1;7] {4x + 2y —z—3 =0}
z=-2x?+3y?+x;T[2;—-1;7] {7x + 6y +z—5 =0}
z=3(x—-12+2(y+3)>+7;T[2;-2;?] {6x+4y —z+8=0}
xy;T[1;1;7] {x+y—2z=0}
z=xe*;T[2;0;?] {x+4y—2z=0}
z=xsin(x+y);T[-1;1;?] {x+vy+z=0}
z=In(x—2y);T[3;1;7?] {x—2y—2z—-1=0}

e . a a . ,
Vypoctéte derivace a—j resp. a—‘: slozenych funkci

z=x*+y?>+xy; x=sint; y=e'{sin2t+ e'(cost+sint) + 2e?'}

z=cos(x+4y); x=5t% y= % {(_ — 20t )sin (5t4 + %)}

t2

=y1l+x*+y% x=Int; y=cost

Int-tsintcost }

tVi+In2 t+cos?t



d) Z=é; x=et, y=1—-et { et-2 }

e2tsin2(e~t-e—2t)

Y -t 2 2(1—
e) w=xez; x =t y=1—-t;, z=1+12t {el+2t(2t— 7 _ 2@ t)}
1+2t  (1+2t)2

_ v mr S L}
f) w=Inyx?+y?+2z2; x=sint; y=cost; z=tgt {cos3t(1+tgzt

e . a a . ,
7. Vypoctéte derivace a—z resp. a—i slozenych funkci

a) z=x%y3% x=s-cost; y=s-sint
{5s* cos? tsin3t; s®°sin®tcost (3 cos?t — 2sin?t) }

b) z=arcsin(x—y); x=s*+t% y=1-st

{ 25+t _ 2t+s }
J1= (2 + 21+ st)2 J1 = (s2 + t2—1 + st)?

) z=sinB-cosp; O =st? @=s%t
{t? cos st? cos s?t — 2st sin st? sin s%t; 2st cos st? cos s?t — s? sin st? sin s%t }

t

— LX+2y. — 5. —
d) z=e*"Y; xX== y=:

{ex+2y (1 _ ﬁ) . ex+2y (E _ i)}
t s2/’ s t?

e) w=e"cosf; r=st; O0=+s?+t>?

ssinvVs? + t2 tsinvs? + t2
{e“ (t cos+/S% + t2 — —);e“ (s cosy/Ss2+t2 ————
VsZ +t2 Vs2 4+ t2

f) W=tg%; u=2s+3t; v=3s-—2t

2_6s+91: 3_45+61:
3s — 2t . 3s — 2t
(3s — 2t) cos? 2s + 3t (3s — 2t) cos? 25 +3t

3s — 2t 3s — 2t



b)

10.

Naleznéte derivaci funkce f(x; y) v daném bod¢ B a ve sméru ur¢eném thlem ¢.

f=x3y*+x*y3B[1;1]; ¢ = g
f=ye ™ Bl0;4]; o =T

f =e*cosy;B[0;0]; ¢ =%

{9,56}
{2,87}

{0,71}

Naleznéte gradient funkce f(x; y), gradient funkce f(x; y) v bodé B a derivaci funkce

f(x;y) vdaném bodé B a ve sméru uréeném jednotkovym vektorem .

f =sin(2x + 3y); B[-6;4]; i = (E; _l)

2 2

f=2:82) = (4Y)

3’ 3

{0,23}

{0,31}

Naleznéte gradient funkce f(x; y), gradient funkce f(x;y) v bodé B a derivaci funkce

f(x;y) vdaném bodé B a ve sméru uréeném vektorem .

f=e*siny; B|0;5]; i = (-6;8)

X

f =z BlL2l u=(5)
f=x*=x?y%B[2;1]; i = (1;3)
f=——;B[1;2]; & = (5;10)

tg(xy) ;

. Urcete a klasifikujte stacionarni body danych funkei f(x; y)

flx;y) =x% = 2xy + 2y
fgy)=x2+xy+y%+y

floy) =xy —2x =2y —x* — y?

flx;y) =y3 +3x%y — 6x% — 6y% + 2

{-0,12}
{~0,08}
{—2,53}
{-2,16}

{[1;1;1]SB}

{5 =55 =3] Laim)

{[-2; —2;4]LMax}

{[0; 0; 2]0LMax; [0; 4; —30]OLMin; [2; 2; —14]SB; [—2; 2; —14]SB }

fOsy)=xy(1-x—-y)

{[1/2;0;0],[0; 1/2; 0]nelze rozhodnout; [1; 0; 0]SB; [0; 1; 0]SB}



9)

h)

12.

13.

flx;y) =x3 —12xy + 8y3

{[0; 0; 0]SB; [2;1; —8]LMin}

1 1
f(x,y)—xy+;+;

{[1;1;3]LMin}

fOsy) =e¥(y? —x?) {[0;0; 015B; [0; —2; 2| LMax }

Vypoctéte integraly, v ptipadé potieby zaokrouhlujte na 3 DM:
a) f03 ff x2ydydx a flz f03 x2ydxdy

b) ff f02(6x2y — 2x)dydx

Q) Jy [} (4xy — 9x?y?)dydx

d 7 f_51 cos y dydx
6

e) f_33 f(?(y + y? cos x)dxdy
N [ dydx

Q) Jy o *e™)dydx

h) ff flz (5 + %) dydx

i) fol f03 e 3V dxdy

Vypoctéte integraly:

a) [ 2" xy*dxdy

) Jy Jynx = y)dydx
c) f01 f;z(l + 2y)dydx
d) foz fyzyxy dxdy

e) f01 fosz cos s dtds

f) fol foev\/1 + evdwdv

&)
{222}
-3
{—0,123}

{18}
{1,423}
{1715,141)
{7,278}

{121,419}

(32}
-1}
to)

{6}

{% sinl = 0,28}

{2,894}



14. Vypoctéte integraly:

15.

a) [, y*dA,D={[xyl€R -1<y<1A-y-2<x<y} {3}

b) JJ, xsj;ldA,Dz{[x;y]ERz;0Sx£1/\0£y5x2} {0,11n2 = 0,069}
) J, xdA,D ={[x;y]€R*> 0<x<m A 0<y<sinx} {mr = 3,142}
d) ff, x*dA,D ={[x;y] ER}; 1<x<e A0<y<Inx}

{% (et +1) = 10,3)}

Vypoctéte integraly, kde D je ohrani¢eno danymi kiivkami:

a) [[, ydA,D:x =y*y=x—2 {z}

b) ffD xcosydA,D:y=0;y =x%4x=1 {0,5(1 — cos1) = 0,23}

o) [f, ®+2y)dA,D:y =xy=x%x>0 {£ =027

84



