11. Cviceni z MA 1. (14.12.06)

Co je to derivace? Jaké znate véty pro derivace, k ¢emu se vyuziva? Jak se poc¢ita
derivace — aritmetika derivaci, derivace slozené funkce, derivace inverzni funkce.
Co je jednostrannd derivace a jak se pocita?

1. Urcete ve vSech bodech definiéniho oboru funkei, zda existuji (jedno-
stranné) derivace, piipadné ¢emu se rovnaji. Lze tyto funkce spojité rozsirit?
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2. Najdéte extrémy funkci.
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3. Vypoctéte derivace funkei:

(a)  f(z)=(z—a)*(x—b)* prox €<a,b>, f(z) =1 pro viechna ostatni =

(b)  g(z) = 2% pro |z| < 1, g(x) = L pro |z| > 1
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4. Jeste dalsi derivace:
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(hypoerbolometrické funkce, tj. fce inverzni k fci coshx = <=

5. A jesté ngjaké limity (viz také limity z minulé hodiny, priklady v bodu 3):
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Vysledky:

la.z€ R—{0}: f'(z) =0, f(0) = +o0

1h. 2 € R— {0} - f(a) = sgn 2. £1(0) = 1, £1(0) = -

lc. z € (—oo;—1) U (1;=00) : ’(m)zgﬂfl

1d. z € R - { 1} : f'(x) = sgn (3555) o0 7f+()—1f'(1)=—

le. z € (1,+00) : f'(z) = (lnlnzz (In(lnz) + = — 2Inx); lze spoj. rozs. v 1:

f(1)=0,f(1)=0

f. ¢ € R—{-1,1} : f/(z) = g%,m ) = 400 = fL(=1),f.(1) =
o0 = f4(-1)

g2 € R {0): f/(a) = < FL0) = LF(0) = -

1h. z € U(2km; (2k+1)7) : f'(x) = (sinz)! > *lsgn (cos z) (C(?Sz”” - sinxln(sinx));

Ize spoj. roz8. na U < 2km; (2k + 1)7 >: f(2kn) = f((2k+ 1)m) =0
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2a. Dy =< —/2;v/2 >;min f(z) = f(—1) = —1,max f(z) = f(1) = 1

2b. Dy = R;min f(x) = f(§ + 2k + 1)7) = f((2k +1)m) = —1,max f(z) =
f(5 +2km) = f(2km) = 1; lokdlni maxima v b. § + 2k, lokdlni minima v b.
L (2k+ )7

2. Dy =< —3;2 >;min f(z) = f(— 1), max f(z) = f(=3) = f(
2d. Dy = R;min f(z) = f(0) = 0, max f(z) = f(—-1) = f(1) =
2e. Dy =< —1;1 >;max f(z) = f(3) = V3+ ;

minima nenabyva (lze sp. rozs.: f(—1) = -5, ? 1)=7%; f nabyva min. v b. -1
3a. f'(z) = 2(z —a)(z — b)(2z —a—b) pro z € (a,b); fi(a) = fL(a) = fL.(b) =
fL(b) = 0; f'(z) = 0 pro z € (—00,a) U (b, 00)

3b. ¢'(x) = 2ze ™ (1 — 22) pro x € (~1,1); f.(1) = fL(1) = fi(-1)
fL(=1) =0; f'(x) =0 pro = € (—o0, —1) U (1 0)
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4a. Df =< —4, >, f( ) (1-—2)\/2(x+4)(1—2x)) pro x # 59 f+( 5)

+%af/—(_%): 367f+( ) —OO,f_/,’_( ) j—OO
db. Dy = U < km, & + kr >; f/(z) = seoe=sii®e g oe Uk, &+ krr)’

2 sinwcosw
fh(2km) = +o0 = fjr(ﬂ + 2km), fL(5 + 2k7) = —o0 = fL(3F + 2km)
dc. Dy = (0,+00); f'(x) = 0z sprox # 15 fi(1) =1,f.(1) =

z(1+1In* Zl))\/arctg (In2 z)
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