12. Cviceni z MA 1. (19.12.2012)

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 vech bodech definiéntho oboru funkei, zda existuji (jednos-
tranné) derivace, piipadné ¢emu se rovnaji. Lze tyto funkce spojité rozsirit?

(@) sgnz  (b) fof (o) &g (d) [ () 15

(f) \3/(1 — exp(]_ — x2))2 (g) 1— eXp(_x2) (h) (sin l’)l cos z|

2. Najdéte extrémy funkeci.

(a) zv2—22 (b)  sin®x + cos® x (c) arccos (#)

(d) |35l (e) 2v/1—22+ arctg =

4. Jeste dalsi derivace:

(a) arcsin |22£2 (b) +sinzcosz (c) arctg (In® z)

5. A jesté néjaké limity — I"'Hospitalovo pravidlo:

(a) hmT—>+oo ;—z (b) hm'r—m w (C) limr_).O(tg2x)Sin2 T
(d)  limgyioo mT;c (e)  limg_q :;_2;: ()  limgyoozIn(l — %)

oA
(8) limyo, vZlnyz  (h) limgo (5 — 52=) (1) limg_,o (822)=°

Di. Vypoctéte derivace funkei (véetné jednostrannych):

(a)  f(z)=(z—a)*(z—0b)* proz €<a,b>, f(z) =1 pro viechna ostatni x

(b)  g(z) = 2% pro || < 1, g(x) = L pro o] > 1



Vysledky:

la.z€ R—{0}: f'(z) =0, f(0) = +o0

tb.s e R—{0}: f'r) = gnxf+()—1,f/_(0):fl

lc. z € (—oo;—1)U (1;=00) : f'(x) = 5

1d. z € R - {§71}~ () = sgn (55 ooy S4 (1) = L f2(1) = -

le. z € (1,+00) : f'(z) = (lmnfz (In(Inz) + = — 2In) ; lze spoj. rozs. v 1:
f1)=0

1.0 € R—{-1.1} : fie) = 4580 1) = 400 = FL(-1).f2(1) =
—o00 = fi (1) ]

1g. x € R—{0}: f'(z) = \/ﬂ%,ﬁm) =1,fL(0)=—

1h. z € U(2km; (2k+1)7) : f'(x) = (sinz)!“*®lsgn (cos z) (CO.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 = Rymin f(z) = f(§ + 2k + 1)m) = f((2k + 1)7) = —1,max f(z) =
f(g + 2km) = f(2kn) = 1; lokdlni maxima v b. 7 + 2k, lokalni minima v b.
T+ Q@k+1)m

2. Dy =< —3;2 >;min f(z) = [(— 1), max f(z) = [(~3) = /(2)

2d. Dy = Rymin f(x) = £(0) = 0,max f(z) = (—1) = £(1) = }

2e. Df = 71 1 >, maxf( ) f(%) \[+ g,

minima nenabyvé (lze sp. rozs.: f(—1) = (1) = Z; f nabyva min. v b. -1)

U e O Gsen (5ea2) a2y
4a. Df =< 4,2 >, f(l’) = (:p—2)\/2(a:+4)(1—2a:)) pro x 7£ 5 f+( 5) -

+%’fl<_?)_ 367f+( ) _Oo7fjr(l> j—OO )
4b. Dy = U < km, T 4+ kr >; f/(z) = de2== 2 g o € U(km, T + kr)*

2 sinwcosw
fL(2kT) = 400 = f(m + 2km), fL(Z + 2km) = —o0 = fL(3F + 2km)
4(:1. o (0, Foo); fi(z) = x(1+In* x)l:/::rctg (In? :c); pro z 7 1; fi(l) =L =
Di. f(z) = 2(z —a)(z —b)(2x —a—b) pro x € (a,b); fi(a) = f(a) = f1(b) =

=2
fL(b) =0; f'(x) =0 pro x € (—o0,a) U (b,0)
Di. ¢'(z) = 2z (1 — 22) pro z € (—1,1);

)i fL() = fi(1) = fi(-1) =
fL(=1)=0; f'(z) =0 pro z € (—oo0, —1) U (1, 0)



