12. Cviceni z MA 1. (4.1.2017)

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

1. Uréete ve vSech bodech defini¢niho oboru funkei, zda existuji (jednostranné)
derivace, piipadné ¢emu se rovnaji. Lze tyto funkce spojité rozsitit?

(a) sgnax (b) |z| (c) ilnmz_l (d) z—1 (e) (Inz)®

z2+1 1—2x clnz
() \3/(1 —exp(1l — 22))? (g) 1 — exp(—z2)
2. Najdéte extrémy funkeci.

3 . . —z?—z+42
(a) av2—a? (b)  sin®z + cos®z (¢c) arccos (%)

@) Il (@) 2VT—2? +arctg £

3. Jesté dalsi derivace:

(a) arcsin |22 (b)  Vsinzcosx (c) arctg (In? z)

4. A jesté néjaké limity — 'Hospitalovo pravidlo (viz pfednédska 12):

x ex 7i .
(a)  limgic0 55 (b)  limgo % (c)  lim, o(tg2e) " ®
(d)  limgojoo 22 (¢) limyooS5-  (f)  limgjoeczIn(l — 2)

S
(g) limgo, valnyz  (h)  limg, o (i — Sirlm) (i)  limg_q (%) 2

Dd. (10.1.2017) Vypoctéte derivace funkei (véetné jednostrannych) — 1,5 bodu
za priklad:

(a)  f(z)=(z—a)*(z—b)* proxz €<a,b>, f(z) = % pro viechna ostatni x
(b)  g(z) =a%e pro |z| < 1, glx) = £ pro [a] > 1
Bonusovy priklad.

Urcete ve vSech bodech definiéniho oboru nésledujici funkce f, zda existuji (jed-
nostranné) derivace, piipadné ¢emu se rovnaji. Lze tuto funkci spojité rozsitit?

f(2) = (sina)leose!



Vysledky:

la.z€ R—{0}: f'(z) =0, f(0) = +o0

1b.z € R— {0} f():sgnxf_‘_()—l,f/_(()):fl

lc. z € (—oo;—1) U (1;=00) : f'(x) = 5

1d.z € R— {;71} F'(@) = sen (55) maaye W,M )=Lf.(1)=-

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

f1)=o0

1.2 € R—{-1,1} : f'(x) = g&%,m ) = +oo = fL(=1),f.(1) =
00 = f1(-1) 2

1g. 2 € R—{0}: f'(z) = \/%,fum =1,f.(0) =~

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 + 2krm) = f(2kn) = 1; lokdlni maxima v b. 7§ + 2k, lokalni minima v b.
THQRE+1)m

2c. Dy =< =32 >;min f(z) = f(—3), max f(z) = f(=3) = f(2)

2d. Dy = Rmin f(x) = £(0) = 0,max f(z) = f(~ 1)=f1)=3

2e. Dy =< —1;1 >max f(z) = f(3) = V3+ %,

minima nenabyva (Ize sp. rozs.: f(—1) = —%, f(1) = Z; f nabyvd min. v b. -1)
3a. Dy =< —4,1 > f'(2) = 65D (5a42) pro x # —%; f—/s-(*%) =

, ) (:E72)\/2(z+4)(172x))
+372;f/,<_g) = 367f+( ) —OO,fi< ) j—OO
3b. Dy = U < km, 5 +kr >; f'(x) = é“jﬁz pro x € U(km, 5 + kn)*
fL(2kT) = 400 = f(m + 2km), fL(Z + 2km) = —o0 = f/(3F + 2km)

8e. Dy = (0.400): f/(a) = e pro @ £ 1 fL(1) = L7 (1) =

1

Di. f'(z) = 2(x — a)(z — b)(22 — a —b) pro = € (a,b); f\(a) = f.(b) = 0;
f’_():—OOf() +00; f'(x) =0 pro x € (—00,a) U (bvoo)

Dii. ¢/(r) = 2re="(1 — 42) pro @ € (—1,1); L(1) = FL(1) = fL(~1) =
fL(=1) = 0; f'(x) =0 pro x € (o0, —1) U (1, 00)



