Exercises 11 — Implicit Functions

Find the first two derivatives of the function y(z) given as the solution of the equation

Y= Qxarctgy :
x

Find the first two derivatives of the function y(z) given as the solution of the equation
In /2?2 + y? = arctg Y.
x

v =Ty - 2]

T —y (x —y)?

Let function y(z) be defined in the neighbourhood of the point [1, 0] by the equation

In/22 4+ y? = arctg%.

Find its Taylor polynomial of the second degree with the centre in the point z = 1.

Let function y(z) be defined in the neighbourhood of the point [+, —1] by the equation
2+ 2y 4+ y* = cos(x +y) .

Find its Taylor polynomial of the second degree with the centre in the point z = 1.
[T2: 14 (x— 1) +5(z — 1)?

Let function y(z) be defined in the neighbourhood of the point [0, 1] by the equation

oy -+t —Inya2+y2=1.

Find its Taylor polynomial of the second degree with the centre in the point = = 0.
[TQ =1—a2—2°

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1,1] as the
solution of the equation

2P ttg((z—y)z) =" +y* — 1.

Find its partial derivative

9%z 9%z 8
1 1 . —_ — — / — l / — 1
8x8y( 1) L%cay g’ e T3 Ay ]

Let z = z(z,y) be a function defined in the neighbourhood of the point [1, —1, 1] as the
solution of the equation
3 22 —y2
224 ay+1=ze""Y.
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Find its partial derivative

2 2
0%z (1,-1). 0%z _
0xdy dzdy

Let z = z(z,y) be a function defined in the neighbourhood of the point [1, —1, 1] as the
solution of the equation

z:2+xy+arctgﬂ.
z

0%z { 0%z

8xay(l,—l). 8x6y:_1’ 2 =0, zy:2]

Find its partial derivative

Let z = z(x,y) be a function defined in the neighbourhood of the point [0, 1, 1] as the
solution of the equation

2=y’ + 22+ 2eyz +2lny/a? +y2 = 0.

0%z [ 0%z 1

= —— — — 1
c%cay(o’l)’ oxdy 2’ % L, 2 2]

Find its partial derivative

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1, 1] as the
solution of the equation
22+ :Eyze3_x2_y2_z2 =2+ 9.

2 2
Find its partial derivative Efxazy(l’ 1). [{fx;y =-7, Z=2= 3]

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1, —1] as the
solution of the equation

2= 22y 2+ 2 a4y =3,

0? 0? 45
Find its partial derivative - [ -

1,1). = _—— — 5 — _3
axay(’ ) Oxdy 327 e T A 4]

Let z = z(z,y) be a function defined in the neighbourhood of the point [1,—1,2] as the
solution of the equation
P2y tyln(z—2) =4,
0?2 0?2 1
1,—-1). ——

Find its partial derivative 920y =5

Let z = z(z,y) be a function defined in the neighbourhood of the point [1,2,0] as the

solution of the equation
zcos(2z—y)

e —xy+y’cosz=3.
o2 o2
Find its partial derivative gy(l, 2). { - gy — 17, =2, 2= —3]

Let z = z(z,y) be a function defined in the neighbourhood of the point [0, —1, 1] as the
solution of the equation

22z +y+2) +yln(rz +y?) +yPze @ =1.
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Find its partial derivative 8x§y(o’ —1). [83:82 =5 2 =0, 2 = _%}

Let z = z(x,y) be a function defined in the neighbourhood of the point [1, —2, 1] as the
solution of the equation

y(x +y)sin(x — 2) + 222z +y) = 0.

02z 0%z
1,-2). =
83:8y( ' =2) [axﬁy

Find its partial derivative 5, z,=2, 2= %]

Let z = z(z,y) be a function defined in the neighbourhood of the point [2, —1, 1] as the
solution of the equation
zyln(z — 2) +e*WH) = 1.
2 2
82(27_1)' 0 :_§’ Zr %’ %
0xdy 0xdy 8 Y

Find its partial derivative

Let z = z(z,y) be a function defined in the neighbourhood of the point [1,1, —1] as the
solution of the equation

(2 +yHIn/14+y— 22+ z2(x +2y +32)=0.

82 82
Find its partial derivative (93082@/(1’ 1). {axazy =—4, 2z = z; = —1}

Let z = z(z,y) be a function defined in the neighbourhood of the point [1,1, 1] as the
solution of the equation
Pyt tay—x =2 +yz.

Find its Taylor polynomial of the second degree with the centre in the point [1,1].
=1+5@-)+3u-D+5a-17-3@-1)F—-1)—5@y—1)?

Let z = z(z,y) be a function defined in the neighbourhood of the point [1,1, 1] as the

solution of the equation

w?— =2 —ayz.

Find its Taylor polynomial of the second degree with the centre in the point [1,1].
L=1+5@-1)—5@u-1)-F@-1P+F@-1)F-1)—-3ky—1)?

Let z = z(z,y) be a function defined in the neighbourhood of the point [1,—1, 1] as the

solution of the equation

D=ty -2z —yzrty.

Find its Taylor polynomial of the second degree with the centre in the point [1, —1].
B=1+3@-0)-2@+D+i@-17+3@-Dy+1)+§F+1)

Let z = z(z,y) be a function defined in the neighbourhood of the point [1, —1, 1] as the
solution of the equation

2=zt + 2y =0.
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Find its Taylor polynomial of the second degree with the centre in the point [1, —
L=1+@-1)+5u+1)-5@-Dy+1)-5Fy+1)

Let z = z(z,y) be a function defined in the neighbourhood of the point [0, —1, 1] as the
solution of the equation
P+ -3y =0.

Find its Taylor polynomial of the second degree with the centre in the point [0, —1].
Ih=1—-z—(y+1)

Let z = z(z,y) be a function defined in the neighbourhood of the point [—1, —1, 1] as the
solution of the equation
x2+y2 :z3+xyz.

Find its Taylor polynomial of the second degree with the centre in the point [—1, —1].
[T2=1—i(x+1)——(y+1)+ (r+1)P? -5 @+ Dy +1)+ &y +1)°

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,0, 1] as the
solution of the equation
2 —3wyz —a* +9y° =0.

Find its Taylor polynomial of the second degree with the centre in the point [1,0].
L=1+2@x-1)4+y—s@-12+3i(@@—-1y—1iy°

Let z = z(x,y) be a function defined in the neighbourhood of the point [0,1,0] as the
solution of the equation

Pl ray -z —yz=1.

Find its Taylor polynomial of the second degree with the centre in the point [0, 1].
Thy=x+2y—1)—2?>—-2z(y—1)— (y — 1)?

Let z = z(z,y) be a function defined in the neighbourhood of the point [—1,0, 1] as the
solution of the equation
2 —dyr— a2t -y —ay=0.

Find its Taylor polynomial of the second degree with the centre in the point [—1, 0].
[Tg—l——(m+1)+ y—t@+124+ I+ Dy + 392

Let z = z(z,y) be a function defined in the neighbourhood of the point [1, —1, —1] as the
solution of the equation
y22 iz oyt — 4yt =0.

1].

Find its Taylor polynomial of the second degree with the centre in the point [1, —
=143 - ty+)+E@- 12— S - Dy+1) - L y+1)




Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1, —1] as the
solution of the equation
2ty + a2t -y =0.

Find its Taylor polynomial of the second degree with the centre in the point [1,1].
Ty=—-1-3z—-1)4@y—1)+11(z—-1)2+17(z—1)(y—1) + (y — 1)

Let z = z(z,y) be a function defined in the neighbourhood of the point [1,0, —1] as the
solution of the equation
3+ 4+ 2% = 3ayz = 0.

Find its Taylor polynomial of the second degree with the centre in the point [1,0].
[ng—l—(x—l)—y

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1, 1] as the
solution of the equation
B —ayz+ a2 —y P =0.

Find its Taylor polynomial of the second degree with the centre in the point [1,1].
L=1-3@- D+ 3-)- -1+ 2 -y —1) - Ty 1)

Let z = z(x,y) be a function defined in the neighbourhood of the point [2,1, 1] as the
solution of the equation
23—y 42— 3ayr = 2.
Find its first and second differential in the point [2,1].
[dz =3dr —3dy, d%z=16d2? —44dxdy + 28dy>.

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1,2] as the
solution of the equation
23—+ 2 = 3ayz = 2.
Find its first and second differential in the point [1,1].
_1 2, _ _16 3,2 4 4
[dz =zdr+dy, d°2=—5dz"+3drdy.

Let z = z(z,y) be a function defined in the neighbourhood of the point [1, —1, 1] as the

solution of the equation

2 -2+ yrday=0.

Find its first and second differential in the point [1, —1].
[dz: de+idy, d*z=-2dedy—3dy°.

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1, 1] as the
solution of the equation
23—yl + oty -yt =0.
Find its first and second differential in the point [1,1].
[dz = —ldr+2dy, d’z=-3d2?+4dzdy— dy?.
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Let z = z(x,y) be a function defined in the neighbourhood of the point [1,1, 1] as the
solution of the equation

22—yt -yt =0.

Find its first and second differential in the point [1,1].
dz = —dx +3dy, d%z=—10dz?+ 34dxdy — 22dy?.

Let z = z(x,y) be a function defined in the neighbourhood of the point [1,0, 1] as the
solution of the equation

2= 2wyt a2t — P —202=0.

Find its first and second differential in the point [1,0].
[dz — _dr+ dy, d22=—14dz2+12dzdy —2di?.

Let functions y(z) and z(z) be defined in the neighbourhood of the point [2,1, —1] by the
system of equations
24yt -2 =4, r+yz=1

Find their second derivatives y”(2) and z"(2).

Let functions y(z) and z(x) be defined in the neighbourhood of the point [1, 1, 1] by the
system of equations

xe¥ +ye® — 2 =0, ry+rz+yz=3

Find their second derivatives y”(1) and z”(1).

y'=1, 2/'=0; y=-1, 22=0

Let functions y(x) and z(x) be defined in the neighbourhood of the point [1,1,1] by the
system of equations

Py s =1, 22+ + 22+ 30yz =0

Find their second derivatives y”(1) and z"(1).
y'=-7, 2'=3; ¢y =0, Z=-1

Let functions y(z) and z(z) be defined in the neighbourhood of the point [1,1, —1] by the
system of equations

P42 =3, 2y +yfr 4+t =1

Find their second derivatives y”(1) and z”(1).




Let functions y(x) and z(x) be defined in the neighbourhood of the point [1, 1, 1] by the
system of equations

20"V 4 (22 4 P)e” = 2, xy+axz+yz=1
Find their second derivatives y”(1) and z”(1).

1 " /

y'=-2, 2/=0; ¢y =-1, 22=0

Let functions y(z) and z(x) be defined in the neighbourhood of the point [1, 1, 1] by the
system of equations
v? + 2y + 322 =6, rzyz =1

Find their second derivatives y”(1) and z"(1).
[y”:SO, M==-24; y=-2, Z=1

Let functions y(z) and z(z) be defined in the neighbourhood of the point [2,1, —1] by the
system of equations

ry+rz4+yz+1=0, =yt =4

Find their second derivatives y”(2) and z"(2).

y'=—-%, =35 y=3, /=-1

Let functions y(z) and z(z) be defined in the neighbourhood of the point [1, —1, 1] by the

system of equations
rx oz oy
—+-+=+1=0, r+y+z=1
Yy o or oz

Find their second derivatives y”(1) and z"(1).

/

y'=-1, 2/'=1; ¢y =-2, Z=1

Let functions y(z) and z(z) be defined in the neighbourhood of the point [1,1, —1] by the
system of equations
+z 2

=e" Ty =z

Find their second derivatives y”(1) and z”(1).

Necht jsou v okolf bodu [1, —1,2] pomoci soustavy rovnic
22 —xy +yz +sin(z +y) =3, ryt+rxz+yz+r—y=1
definovény funkce y(x) a z(z). Najdéte jejich druhé derivace y”(1) a z”(1).

)
y//:17 Z//:_%; y’:—l, 2 =0

Let functions y(z) and z(x) be defined in the neighbourhood of the point [1,2,0] by the
system of equations

xy+axz+yz—2z2=2, V4 —ay+e* =3



Find their second derivatives y”(1) and z"(1).

v =32, 2 =52 y =2, 2=

Let functions y(z) and z(z) be defined in the neighbourhood of the point [0, —1, 1] by the
system of equations

P4ty —az =2, 2?4+ 22z +yz +ysinzz =0

Find their second derivatives 3”(0) and z”(0).

"

n__ 3 _
[y ) Z =

/

sy =-1, Z=0

N =

Let functions y(x) and z(z) be defined in the neighbourhood of the point [2,1, —1] by the
system of equations

2P+ B 3y =2, A3y dayr =1

Find their second derivatives y”(2) and z"(2).




