Naleznéte diferenciél funkce

df (z,y) = fo(z,y) dz + fy(2,y)dy, (dv =z —x0=h,dy=y—yo=k)
1. f(z,y) = 23y — 22y + bx
» = 3x%y — 2y% + 5, y:x3f4xy
df (z,y) = (3z%y — 2y* + 5)dx + (2 — day)dy
2. fly) ="V, a=(L0)
fo=e""V2x, f,=e""Y(-1)
df(z,y) = (=" ¥ 2z)dx — (e*" ~¥)dy, df(1,0) =2edx —edy
3. fz,y) = arcsin ——2—, a = (v3,1)
x2+4y2
fo = a—L Vot T \/z2+y \/12+y2 —
z ' — 'Tfyz 24y? z2+y? x2+y?
f - 1 (71) x Ny = vV x24y? Ty . —=z
y = -_wszyz 2 \/WS y= v \/ngzhﬂﬂ
df (w,y) = lords — 2ady, df(v3,1) = tdz — Y3dy

Pomoci diferencidlu pfiblizne vypoctéte
flz,y)
1. 4/0,982 4+ 2,053

~ f(xo,y0) + fz(x0,y0)dx + fy(x0,y0)dy

xofl Yo = 2,dx = —0.02,dy = 0.05

\/xz—&-y f12 )=3

fm:

2\/.T2+y \/?"2-&-@/37 v \/T2+y
_ 3y* _1
df (z,y) = \/12+y3 dx + W dy, df(1,2) = gdz + 2dy
V0.98% +2.05% & 3 + 1(—0.02) +2(0.05) = 3 — &5 + {0 = 90022830 928
9. 0.04°—0.01
zo = 0,90 :30, dr = 0.04,dy = 0.01
Fwy) =0, £(0,0) = 1
fo=eu3a?, f, = e ou(-1)
df (z,y) = 32%e® ¥ do — e =¥ dy, df(0,0) = 0dx — dy
e004°~0.01 &~ 1 0,01 = 0.99
3. arcsin %
zo = 3,y0 = 1,dz = 0.02,dy = 0.04
f(z,y) = arcsinzy, f(wo,y0) = arcsing = %
= g 1 1 = Y = Qil R =z
fa -z T ey e Ty 1-23 ( yz) yy/y2—a?
1 _ 4 1
df(w»y); \/y‘z,zzdx - y\/;zmg y, df (5714) : 7‘555 ) 7y 1

Spoctéte rovnici te¢né roviny a normaly ke grafu funkce f v bodé (xg,yo)

7z = f(z0,90) + fo

T — X9

(w0, Y0)(® — w0) + fy(0,Y0)(y — To)

Y —Y z — f(x0,Y0)

" Jz(0,%0)

~ fy(@o,m0) -1



1. f<x7y) :$3+3£E’y2 -y +, (x07y0) = (17())
fa: :3$2+3y2 _y+17 fw(lao) :45 fy =6$y—$7 fy(lao) =
F1L,0)=140-0+1=2

T:z=24+4x—-1)—(y—-0)=4dr—y—2—-2=0
parametrické vyjadfeni normély: n : [z,y, 2 ] [1,0,2] +t(4,—-1,-1), t€R
1 _ Yy z—2

obecné vyjadfeni normély: = = % = ==

2. f(z,y) =In(z+2y), (zo,90)= (2 1)
fm:ﬁv fz(2> )_% fy :r+2y’ fy(271):%
f(2,1) =1n4

T T E A
n:d4(x—2)=2(y—1)=n4d—=z
n [xvyﬂz] = [27 1,1114] +t(1’27 74)7 te R

Pomoci gradientu vypoctéte derivaci funkce f v bodé a ve sméru u = (ug,us2)

V(x,y) = (fw(xvy)’fy(xvy)’ Ju= V(x,y) U= fm(:v,y)ul + fy(l‘,y>U2

L f(zy)=In(@@*+y?), a=(5-2), u=(-5, 2)
Jz= mz‘z_f_cyzafy = 22_5_!3/27 ( y) - (Tz_f_gyz, T2+y > av(5a *2) - (Lga ;T;L)
fu(5,-2) = V(- = (R, 52) (-5,2)=-20 -8 = _8__9

2. f(x,y) = arctg (zy), a=(11), u=(V2,V2)
fo = i fy = e Vi) = (e w7 ) V(LD = (4,3)
ful@) = V(L) u=(3.3) (V2,V2) = F + 2 = V2

3. flo,y,2) =ay? — 22 +ayz, a=(-1,2,1), u=(1,0,-1)
fo=y? +tyz fy =22y +az, f. = =32 +ay

V(z,y,2) = (y* + vz, 2zy + 22, —32% + 2y), V(-1,1,2) = (3, —4, —13)
fula) = (3, —4,-13) - (1,0, 1) = 3 + 13 = 16

Naleznéte diferencial druhého fadu funkce f

d2f($7 y) = foada® + 2 foydrdy + fyydy2

L f(z,y) =2’y —xy®
fo =322y —y*, f, =2 —3uwy?
Jaz = 62y, fyy = —bxy, fzy = 3u° — 3y2
d?®f(z,y) = 6xy do? + (622 — 6y?) dw dy — 6zy dy?

2. f(x,y) =eYcosz, (anyO) = (070)
fo =¢eY¥(—sinz), f, =eYcosz
foa = —eYcosz, fyy =eYcosx, foy=—e€Ysinz
d*f(z, ):—eycos:vdx — 2eYsinx dx dy + €Y cos x dy?
dgf(xmyo) —1dz? — 0dxdy + 1dy?

3. [(x,y,2) = zy»
fxzy% fy:l‘Z, fz:xy
faz =0, fmy:Zv fyy:()a fyz:ma fz =0, fxz:y
d*f(x,y,2) = 0dx® + 0dy?® + 0dz? + 2(z2 dx dy + v dy dz + ydz dz)



Naleznéte Taylortv polynom fadu k funkce f v bodé (xo,yo)

Ti(z,y) = f(xo,y0) + df(ﬂfovyo) T3 d f(zo,90) + - + k,dkf(fﬂoayo)

k

k oF
dkf(%l/)Z( > ijéj(l’ y)da"Idy’,  dr =z —z0,dy =y — Yo
i=0

1. fl'y \/1'2+y7 (‘TanO):(473)a k=2
F(4.3)= VIGT9=5

- _4
fx o 2\/:624»'92 \/x2+y27 fm(473) — 5
— 2 — _ 3
=~ e B -
fox = x2+y22 2yt = w§+y237 f:cac(4,3) = %5
/5172+y27y 2y
fyy e 2t _ o 5, f2(4,3) = %
Z Nz
fTZ/ 7% £ 32y: —2Y 3y ny— 11225
4 3 179 12 16
T: =5+-(z—-4)+-(y-3)+- (@4 7-2"(z—-4)(y-3)+ 3
(o) =5+ 5o =)+ -3+ 3 (3500 - 9?2~ D -9+ 1 0-3?)
3 9 12 8
= —(r—4 = o (r—4)2 - 2 2 2
54 50— )+ 3= 8) + 55 (0 — 47 — (@ = )y —3) + 19—
2 f(ZL' y) = sm(x + y)v (anyO) (07 4)7 k=2
£(0.5) =% fyy = —sin(z® +y), £ (0, ):*g
fo = cos(z® + y)2z, f(0,%) =0 foy = —smEx + y;2x fzy( (,%2) = ?
fy = cos(z? +y), f,(0,%) = %2 fm=—smgc +v)2x + cos(z” + y)2,

=0t 2 (1= 5) 03 (VB 20 -3) -2 (5- 7))

2 2 4
V2 V2 ™ 1 V2 T2
=gty (v - (- 3)
3. f(xvy) =In (1 —I—(E) In (1 +y)v (‘r07y0) = (070)1 k=3
fo = e ln(l + ), f2(0,0) =0 frze = 2775 M (L +9), frez(0,0) = 0
fy=In(1+ z)llﬂ,{ f4(0,0) fOO0 ; faay = — gz 1o faay (0,0) = —1
fa:x:_ 1+L)2 n(1+y), facla:( )= fyyy=2ln(1+x)ﬁ’fyyy(o,0):0
fmyi 1+z 1+yafzy( ’ )7 fyywz—ﬁﬁ,fyyw(0,0):—l

1 1
Ts3(z,y) =0+ 0z +0y + 5(0952’ +2-1xy+0y2)+6(0:v3+3(—1)x2y+3(—1)xy2 +0y%)

= 2y — 22°%y — 2x9°



