Naleznéte diferencial funkce

df(z,y) = fo(z,y)dz + fy(z,y)dy, (dz=x—x0=h,dy=y—yo=k)

1. f(z,y) = 2%y — 22y + 5z
fo=32%y—22+5, f,=a’—dwy
df (z,y) = 322y — 2y? + 5)dz + (23 — day)dy

2. flz,y) =7, a=(1,0)
fo=e" V2, f,=e" V(1)
df(z,y) = (=" ¥ 22)dx — (e* ~¥)dy, df(1,0) =2edx —edy

3. f(z,y) = arcsin \/meyz, a=(v3,1)
_ 1 ey’ TV aaR i T2+1J \/m Va 2+’/ y
fx - \/17 212 5 2+y 12+y - 2+y2
z<+y ) i z2+y2 . .
(=2) w2y = = =

T Ve T
df (,y) = szpde — =izdy, df(V3,1) = tdx — fdy

Pomoci diferencialu ptiblizné vypoctéte
f(@,y) = f(z0,y0) + fulz0, yo)dz + fy (%0, yo)dy

1. 1/0,98% + 2,053

xo = 1,y0 = 2,dz = —0.02,dy = 0.05
z,y) = Va? + 93, f(1,2) =3 r
_ 2x _ T 3yt

fe= 21/a24ys a4y Iy = 2+y

_ x 3y® 1
df (z,y) = T dx + WeT dy, df (1,2) = gdx + 2dy
V0.98% +2.05% &~ 3+ £(—0.02) + 2(0.05) = 3 — ;25 + {0 = 200=2£30 _ 928
2. e0.04370.01

zo = 0,90 :30, dr = 0.04,dy = 0.01

fla,y) =e" 7Y, f(0,0) =1

fo=0e""Y32% f,=e" TY(-1)

df (z,y) = 32%e® ¥ do — e =¥ dy, df(0,0) = 0dx — dy

0047001 v 1 _ 0,01 = 0.99

0.47
3. arcsin —1 04

xO—Q,yO—l dr = —0.03,dy = 0.04

( y) = arcsin 7, f(xo,yo) =arcsing =

1_ 1 f =1 (_i) _ =
\/1 y2—az?’ Y 1-22 y? N

22 Y
vz y
x 1 2 1
df(:l: y) \/y — d:c - g% a2 dy, df (5,1) = ﬁdm — %dy
0.47 ~ T 2 _m 1
arcsin 75, ~ 5T (—0.03) — % 0.04=% - 573

Spoctéte rovnici teéné roviny a normdly ke grafu funkee f v bodé (zg, yo)

T:2= f(20,Y0) + fa(x0,y0)(x — z0) + fy(x0,y0)(y — x0)

T — x0 y—yo 22— f(20,%)

" fm(ZanO) B fy(x()vyO) -1



1. f(xvy) = $3 +3:cy2 -y +z, (x()vyO) - (LO)
fx:3x2+3y2_y+1v fm(170):4a fyzﬁl“y—% fy(]-ao):_]-
f(1,00=14+0-0+1=2
T:iz=24+4x—-1)—(y—-0) =>4z —y—2—-2=0
parametrické vyjadieni normély: n : [x,y, 2] =[1,0,2] + t(4,—-1,—-1), t€ R
obecné vyjddieni normély: ””T_l = = z__f
2. f(xvy) =In (I’ + 2y)7 (‘T()ay()) = (27 1)
fx:ﬁ7 f:c(271):i7 fy:ﬁQva fy(231):%
£(2,1) = In4
Tiz=Ind+ tz-2)+
:ﬁ y—1 z—In4

My-1)=a+2y—42+4(Ind—-1)=0

n i = % = —1
n:dlx—2)=2(y—1)=nd—=z
n:lx,y,2z]=[2,1,In4] +¢(1,2,-4), tE€R

Pomocf gradientu vypoététe derivaci funkce f v bodé a ve sméru @ = (uq,uz)

V(a@y) = (fw(%y),fy(%y)), fu = V(l’,y) U= fw(xvy)ul + fy(l’,y)UQ

1. f(xay) =In ($2 + y2)7 a = (5a 72)7 U= (7572)
fmzﬁafy:ﬂzibv V(Jf,y): (ﬁ;%)av(5a_2): (;73’;73)
fu(5,=2) = V(=5,2) @ = (35, 33) - (-5:2) = =35 — 35 = —%5 = 2

2. f(z,y) =arctg (zy), a=(L,1), @=(V2,V2)
fo = e o = T V@) = (e ) VLD = (3.3)
fula)=V(1,1)-d=(3,3) (V2,v2) = L2 + 2 =2

3. f(xayaz) = ny - ZS +.’£yZ, a = (717 172)3 U= (1307 71)
fo=v* +y2, fy =2zy +az, f. = =327 + oy

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
dzf(xa y) = fra:de + 2fmyd$dy + fyydy2

L f(z,y) = 2%y —xy®
fo =322y —y?, f, =2 -3y
Jzz = 62y, fyy = —bxy, f:r:y = 3u” — 3y2
d?f(z,y) = 6zy dz? + (622 — 6y?) dv dy — 6xy dy?

2. f(z,y) =eYcosz, (zg,y0) = (0,0)
fo =¢Y¥(—sinz), f, =eYcosz
fox = —€Ycosz, f, =eYcosz, fu=—eYsinx
d*f(x,y) = —eY cosx dax? — 2eY sinx dw dy + e¥ cos z dy?
d?f(xo0,y0) = —1dz? — 0dx dy + 1 dy?

3. flw,y,2) = ayz
fa:zy% fy:.’L'Z, fz:‘ry
fwzzoy fmyzzv fyy:Oa fyz:x7 fzz:Oa fwz:y
d*f(z,y,2) = 0dz?® + 0dy? + 0d2% + 2(zdwv dy + x dy dz + y dz dz)



Naleznéte Taylortv polynom fddu k funkce f v bodé (xg,yo)

Ti(x,y) = f(xo,y0) + df(xovyo) T3 d f(o,90) + - + k,dkf(ifoa Yo)
Sk Ok
k _ k—j 7. e oy
d f(xay) 7];0 < ] > 8mk—j6yﬂ' (I7y)dx deja dr =z IOady*y Yo

L flz,y) = Va2 +y?,  (zo,y0) = (4,3), k=2
f(4,3) = \/16—1—9—5

— 4
fa:— 2\/w2+y \/:E2+y2’ fw(4a3)_ :;)
fy= 2\/x2+y \/ac2+y27 fo4,3) =5
f _ \/w2+'¢/ *(Ez 12+y _ y2 ‘ f (4 3) _ 9
T 2242 \/WJ, zz % 125
2+y _y2 Tz+y _ 372 __ 16
fyy z2+y? - \/W37fxaz(4a 3) — 125
f —_1 z ) —zy f _ 12
Ty — 2 \/WJ Y WS? x,y 125

Tao) =5+ 50 =)+ 20-3) + 5 (o0~ 0~ 20 (@ = D=3+ 1= 37
4
=5 (= )+ 23 s (e~ 4P — = Dy~ )+ oy 3
2 f(l' y)—SlIl(:L‘2—|—y)7 (IanO):(Oa%)a k=2
£0,2) =22 Fyy = —sin(@® +y), f,(0,7) = =2
fa: —COS(Z’Q—I—y)Zﬁ’J,fz(O,%) =0 ;wy = —SIHESU +y;25€ fwy( (7%2) :())
= 24 ,yO’EZJ e = —sin(z? + y)2x + cos(z? + y)2,
I cos(x y) f( 4) 2 fxz( ):ﬂ

T2(x,y)=ﬁ+0x+\/§<y—ﬁ) ;(xfx +2. Ox( Z>_\/§(y_77)2>

Sl )

3. flzyy) =In(14+2)In(1+y), (zo,y0)=(0,0), k=3

(o, 0) 0 fyy=—In(1+2)q5
fo= 11 +y), f2(0,0) =0 fowe = 2725 M (1 +9), fr22(0,0) = 0
fy =In (1 +ZE) 1+y7fy(050) =0 famy _ 7ﬁﬁlyhfffy(0’0) — _

_— 1 =
faw = (142)? In (1 +9), f22(0,0) =0 Fyyy =2In(1 "‘x)ﬁ’fwy(oao) =0

— 1 1 _
fey = 143 1+y’fxy(070) =1 Foyz = _ﬁﬁ,fyyw((m) = —

1
Ts3(z,y) =0+ 0z 4+ 0y + = (Om +2-1axy+0y?) + 6(0x3+3(—1)x2y+3(—1)xy2+0y3)

1 1
=y — 52y - Sy’



1. Vypoctéte diferenciél df (x) pro funkei f(z) = arctan i, h € R.

Regenti: ) ) .
/ —_ —_— . [ [ —
f($>_1+(l)2 ( 3?2) 1+ 22’

1
2. Vypoctéte piirustek funkce f(xg + h) — f(zo) a diferencidl funkce df (x), je-li
j:(x) =22 -3x+4,20=1h=—-0,2.
Resent:

f(zo+h)— f(zo) = f(0,8)— f(1) = (0,8 —3-0,8+4)— (1> —3-1+4) =2,24—2=0,24.
3. Uzitim diferencialu vypoctéte ptiblizné
a) 2,035
b) cos59°.
Resent:
a) Pouzijeme vzorec f(x) = f(xo) + df (zo) = f(zo) + f'(x0)(z — xo). Mame
flx) =220 =2, —x9g=h=0,03,
f(xg) = f(2) =25 =32, f'(x) = 52, f'(x0) = f'(2) = 521 = 80.
Aplikujeme diferencidl: 2,03% =32 +80-0,03 = 32 + 2,4 = 34, 4.
Ptesnéd hodnota je po zaokrouhleni 34, 473.
b) f(z) = cosw, ¢ = 60° = 3, -=,
flxo) =cost =3, f'(x) = —sinz, f'(xg) = —sinf = —*/75.
c0s59° = L4 (—%2) - (= %) = 5+ % 0,0174 = 0,5151.

2 2
Ptesnd hodnota je po zaokrouhleni 0, 515.

rT—x9g=h=-1°=

4. Napiste Tayloruv polynom 5. stupné se stfedem v bodé xq = 1 pro funkci
f(x) = 2° — 32* + 22% + 42* — 6z + 5.
Reseni: Tayloruv polynom stupné n funkce f(x) se sttedem v bodé zo ma tvar

(o) f" (o) F™ (o) n
T.(x) = f(xo)+T0(x—xo)+To(x—x0)2+...+To(x—xo) :

f(z) = 2° 32" +22° + 42 — 62 + 5,
fl(x) = bx*—122° + 622 + 8z — 6,

f"(x) = 2023 — 362% 4+ 12z + 8,

f"(z) = 60x*— 722+ 12,

fWx) = 120z — 72,

o) = 120.

Pro xp = 1 mame

F) =3, f(1) =1, f'(1) =4, f"(1) =0, fU(1) =48, fO(1) = 120.

Dosazenim do vzorce dostavame

Ts(z) = 3+%(m—1)—1—%@—1)2—1—%(:15—1)3++—(x—1)4—|——|—1—(x—1)5

= 34+ (@-D+2(z-14+2@-1)"+(z-1)°".



5. Napiste Tayloruv polynom 4. stupné se stfedem v bodé zo = —1 pro funkei f(z) = %
Resent:
1 / 1 " 2 " 6 (4 24
f(f):; f(ff):—;7 f @):Ea f (x):—g, / )@)—E-
Pro xg = —1

J(=1) = =1, f(=1) = 1, f'(~1) = =2, f"(~1) = =6, f@(~1) = 24,

-1 -2 —6 —24
Ty(z) = —1+T(x—|—1)+7(1‘—1—1)24—?(:64—1)34—?@4—1)4

= A+ —(e+1)? = (@+1)° - (@ + D"

6. Napiste Tayloruv polynom 3. stupné se stfedem v bodé xy = 0 pro funkci f(z) = e®5*.
Resent:

f(‘r) — €C05x7
fll@) = (=sinz)- e,
f(x) = (—cosz)- e + (—sinz) - " (—sinz) = e“** (sin®z — cosz),
f"(x) = €*"-(—sinz)- (sin’z — cosx) + €*” - (2sinz cosz + sin z)
= 7 (- sin® x 4 3sinz cos + sinz) = e“**sinz (— sinz 4 3cosw = 1).
Pro xy =
f0)=e"=1, f(0)=0, f"(0)=-1, f"(0)=0.
. —1 2 0 3 .CUQ
Tg(as)—1+ﬁ(x—0)~l—j(x—0) +§(x—0) —1—3.

7. Napiste Tayloruv polynom 3. stupné se stiedem v bodé zy = 0 pro funkei f(z) = arctan .
Resent:

f(z) = arctanuz,
@) = 1
" X = — 1‘2 -2 -2 = _—2'%
f"(x) (1+a%) "2 e
) = —2-(1+a?)" = (=20)-2- (144?20 _ —2(1+2?) (1+2* —42?)
(1+a2) (1+22)*
. —2(1-3a?%
(1422
Pro xp =0
f0)=0,  FO) =1,  f0)=0,  f"(0)=-2
Tyx) =0+ = (¢ —0) + g (¢ — 0P + 22 (x —0)° =z — 1



