Matematicka analyza 2023/2024
Pisomka ¢islo 03 — Derivacia funkcie a jej aplikacie

V teste (a nasledne na sktske) sa mozu vyskytnit taktiez priklady prepocitané na prednaske a na cviceniach, pripadné doméace tlohy
a priklady uverejnené v prezentaciach z prednasok. Priklady sa vzorové, to znamend, Ze v teste moézu byt v pozmenenom tvare.

F. Derivacia funkcie realnej premennej v bode a na mnozine. Pravidla pre vypocet derivacii. Derivacia zloZenej
a inverznej funkcie.

(Naspamit!) Dolezité derivacie. (Naspamit!)
o [c] =0prezecR,cer. o [z] =1prexcr. o [2"] = nz" ! prez€R, neN. o %] = az® ! prez >0,acR. o [e”]" = e” pre z€R.
° [(1,1"]/ =a”Ina prez€R,a>0. o [In ,’I?]/ = %pre z>0. o [log, :l,']/ = ﬁpre ©>0,a>0 a%l. o [In \.’l:H/ = % pre = #0.
o [log, |z]]' = =t~ pre ¢#0,a >0, a%1. o [sinz]’ = cosz preccR. o [cosz] = —sinz prezeR. o [tgz] = ﬁ pre o #(2k+1) 5, kEZ .
e [cotgx] = 7ﬁ pre x£km, ke Z. o [arcsinz]’ = ﬁ pre € (—1;1). o [arccosz]’ = 7\/% pre z€(—1;1). o [arctgz] = ﬁ pre = € R.
e [arccotgz] = 1+ —L - prezcR. o [sinhz]’ = coshz pre ceR. o [coshz]|” = sinh pre ccR. o [tghz] = ﬁ pre = € R.
e [cotghz] = 7ﬁ pre z#0. o [argsinhz]’ = \/ﬁ pre z€ R. o [argcoshz]’ = \/ﬁ pre =z > 1. @ [argcotghz] = 17112 pre z € R — (—1;1).
o [argtgha]’ = 1Ly prewe (-1, o (cf) =cf. o (f£9) =f'£g" o (fo) = ['g+]g" o (L) = L% o (3) =3 o [g(N) =g"s"
’ ’
1. f'(z) = [3 102 ¥/ 142 V22| . 13. f'(z) = [In(In(In(In (—32))))] -
/ 14 .’,E I:x 3sinh (— 21)}
2. f'(z) = [arccoscos (— 5z~* — 3)]". ,
15. f'(z) = [sinh~ 323@] = [(sinh 2z)~?]".
3. f/(.T) _ [w73sin (7290)]’.
4. f'(z) = [cotg™* (~5z)]" = [(cotg (~5z))~]". 16. f sz Y2 8 MJ
5. f'(z) = [z7%77]". 17. f'(z) = [In |tg6:c|3] .
—_3x—27"/ —6sin (—2x)—
6. f'(w) = [e7 %], 18. f'(@) = [SFetTogs)
1) — [g—3x—67 _ [ —6cotgh (—2z)+57/
7. f'(z) = [8 ] 19. f'(z) = [“fimcanr ]
21/
8. f'(x) = [(Tz — 3)*]". 20. f'(z) = [(22® — 522 — 20 + 3) (52" — 52° + Tz + 6)] .
. ’
9. f'(z) = [arcsin =] 21. f'(z) = [(4a* — 52° + 822 +3m+2)621]/.
10. f'(z) = [arccotg z%%], 22. f'(z) = [In (52* — 32° — 422 + 9z + 8)?]".
11. f'(z) = [|—2x—5|—|—|—3x+4”,. 23. f'(z) = [(4sin2z — 7 cos2x) -(5x4—|—6x2+5x+4)],.
12. f'(z) = [sin(sin(sin(sin (—4z))))]". 24. f'(z) = [arcsin cos (22° — 5)]'.

G. Derivacie vyssich radov, aplikacie derivacii (Lagrangeova veta, L’Hospitalovo pravidlo, Taylorov vzorec...).
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65. Vypoditajte £V (z) funkcie f:

y = sin 3z, Y= gors- y = sin® z, y =t y = ze”, y=zlnz, y=z""'lnz.

66. Uréte Maclaurinov polyném 75, (z) stupha n€ N pre funkciu f(z):
y:e(”g),xeR, = sin (2%), z€R, y = cos (z°), zER, y=1In(14+2%)?> z€R.

H. VySetrovanie priebehu funkcie pomocou diferencialneho poctu.
[D(f), body a intervaly spojitosti, resp. nespojitosti * parnost, neparnost, periodickost ap. * jednostranné limity v bodoch nespojitosti, v bodoch oo
a na hraniciach D(f) * nulové body, kladnost, zapornost = f’(z), monoténnost, stacionarne body, lokilne a globéalne extrémy * f’’(x), konvexnost,

konkéavnost, inflexné body * asymptoty bez smernice, asymptoty so smernicou * graf funkcie.|

67. Vysetrite priebeh funkcie f(x), x € D(f):

_ 251 _ [2z—1] _ 2z-—1 _ 2221
Y= 3:-2 Y= 32=2> Y= T3z—2’ Y= 322
_ s 2x—1 _ 2x—1 _ 2z—1 _ 2zx—1
y = arcsin 3—, Y = arccos 5. —, y = arctg 5-—5, y = arccotg 5.—5,
_ 2_ . . .
y = arctg 3;”2 ;, y = arccotg gizﬁ, y = arcsinsin (2z), y = sin arcsin (2z),

y = arcsin cos (2z), y = sin arccos (2z), y = arctg tg (2x), y = cotg arccotg (2z).



