Cviceni 10

Piiklad 1 (L’Hospital). Spoctéte nasledujici limity pomoci L’Hospitalova pravidla.

(a) limg_yq 22;;“'}% (e) lim,,;_log(z) - log(1 — x)
(b) limg_.q %—al;;:cos:v (f) lim,_,o arcsm%;w
(c) limy o —b— — 2 (8) limyoyoo(e” + 542%)

(d) Tim, o 2221 (b) timg (555 - k)

Priklad 2 (Zkouskové priklady na procviceni). U ndsledujicich funkei spoctéte jejich derivace, piipadné jedno-
stranné derivace, pokud existuji.

(a) f(xz) = max{z + 4arctan(sinz), z} (h) f(xz) = arccos H%
}) —

&
(b) f(z) = max{min{cosz, 3}, —3} 22 (sinl +cosd), z#£0

(i) fz) = {

(¢) f(x) = arccos (}_T_—;z) 0, =0
(d) f(z) = z2e o1l () flx) = 2 pro x >0
(e) f(z)= % (k) f(z) = max{z + 4arctan(sinz), z}

1) f(x) = cos (max{z, x>
arctan (tan’z), z# % +kmkeZ 1) f(z) (max{ })
7 r=%+kn kel (m) f(z) = (cos x)min{lr3+r272r+2}

(f) f(z) :{

(g) flx) =V1l—e® (n) f(z) = max{z,1 — 22 (z — 1)?}



Cviceni 10 - vysledky

Piiklad 1
(a) 37 (© & (e) 0 (g) e
(b) 1 (d) —3 (f) 1 (h) L
Priklad 2
o) f = {1Lcm z € ((2k + Vm, 2k +2)7),k € Z
ot x€(2km, 2k+ 1)), kEZ

Ji(2km) =5, fL(2kn) =1, fl(2k+1)m) =1, fL((2k+1)m) = =3

(b) f,:{O, xe(—g—i—kw,%—i—k‘ﬂ'),keZ
—sinz, x€ (%—i—kﬂ,%ﬂ—&—kﬂ),keZ
fL(=F +2km) = V3/2, flL(—F +2km) =0, f.(F +2km) =0, fiL(5 +2km) = —V3/2, fL(5 +2km) = —V3/2,
(3 4+ 2kr) =0, f.(4 +2kn) =0, fiL(AF + 2km) = V/3/2.

() f'= 2L 2 e R\ {0}, £.(0) = =2, f1(0) =2

e 12z +2?), z<1,
el=*(2r — 2?), x>1,

(d) f(z) = { (1) =3, fi(1) = —1.
(e) f'= m,x eER\{-n/4+kn: keZ},
fL(=n/4+km) = o0, fl(—m/4+ kr) = —oc0
2tanx%2 -
B £(p) = ) Trmnta TF 3 AT
0 = { e T2

22

(8) f' = F=w € R0} F1(0) = ~L f4(0) =1

W) S0 = B e A0 L0 = VRLO = V2

(i) f'(z) =2z(sind 4+ cosl)—cosd +sinl ze R\ {0}, f/(0) =0.

x x

() f'(z) =2 - (2zlogz + x).



Cviceni 10 - feSeni
Piiklad 1. (d)

zcosx—sinx

. xcotanx — 1 . e . xcosx —sinx g .. COSx — xsinx — cosx
lim —— = lim 5 = lim —— e = lim - 5
z—0 T z—0 T z—0 T sinx z—0 2xsinx + r?cosx
. rsinx . sinx 1 1 1
= — lim - 5 = — lim — =——— = — =——,
z—0 2 sinx + x“ cosx z—0 2sinx + xcosx lim £8% | Zcosx 241 3
I*}O S T sin T

kde L’hospitalovo pravidlo jsme mohli pouZit, nebot limita je typu %.
Piiklad 1. (f)

Iz —ov/I—dz2
arcsin 2z — 2arcsin® L |, ¢1EW*¢12,7 i 2\}@2\/% . 2(V1—2%—V1—4a?)
m = lim Y VT o i YRV = im
z—0 3 z—0 32 z—0 32 z—0 32
2(1 — 2% — 1 + 422) . 2 . 3z

=1

3

lim lim - lim —
70322 - (V1I—22 4+ V1 —422) 220 (V1—22 +V1—422) =0 322

kde L’Hospitalovo pravidlo jsme mohli pouZit, nebot limita je typu 8.



