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Teorie

Véta 1 (prvni véta o substituci). Nechf a,b, o, 3 € R*, a < b, a < 3. Nechf F je
primitivn{ funkce k f na (a,b). Necht ¢ je funkce definovand na intervalu («, 3) s
hodnotami v (a,b), kterd mé v kazdém bodé («, 8) vlastni derivaci. Pak

/ o) (Bdt € F(p(t)), t € (a,B).

Piiklady

Urcete primitivni funkei k funkei f(x) na oteviené podmnoziné jejiho defini¢niho oboru,
kde primitivni funkce existuje.

x
1. = —
/(@) 3 — 22
Reseni: Pouzijeme substituci y = 3 — 222, Potom dy = —4x dz a plati
x 1 fdy ¢ 1 1 9
——de=—- | ==—-1 =—-In[3-2
/3—2332 v==1) 7~ ghll=—gB-2
x
2. f(x) = —
0=
Reseni: Pouzijeme substituci y = 1 — z2. Pak dy = —2x dx a plati
/wdm:_l We g iea
V1—2z2 2) Yy
3. f(z)= ze "
Reseni: Pouzijeme substituci y = —z2. Potom dy = —2z dz a plati
1 1 1
/xex2 dr = —Q/ey dy < —iey = —567232
T
4. =——

Reseni: Pouzijeme substituci y = 1 + 22. Potom dy = 2z dz a plati

/ T d 1/dy c 11 1 1
—_— A = — —_—_—_=——— = ———
(1+22)2 2/ y? 2y 21+ a?



10.

11.

f@) =

1 1
- flz) = ?sing

Reseni: Pouzijeme substituci y = % Potom dy = —;12 dx a plati

1
/sm dx = — /sinydygcosy:cos
x

Reseni: Pouzijeme substituci y = Inz. Pak dy = %dm a plati
In? x cyd InPzx
dr = 2qy L =~
/ z / A T

Reseni: Pouzijeme substituci y = sinz. Pak dy = cosz dz a plati

;6
/sin51:cosxdx:/y dyg%: SH;:E

. f(z) =sin® zcosz.

e$

2+ e”
Reseni: Pouzijeme substituci y = e®. Potom dy = e® dz a plati

Y L 2 r
[sirmd= [ 52 Chnl2e gl =2+ e

arctan x
flx) = ———
Reseni: Pouzijeme substituci y = arctan z, potom dy = I +x2 dx a plati

/ arctan x d / d C y2 arctan 2x
—_—ar = = —_—— ——-—
1+ 22 ya =9 2

flx)=tgx
Reseni: Pouzijeme substituci y = cosz. Potom dy = —sinz dz a plat
i d
/tg xdx :/ ST e =— [ E —Inly| = —In|cos z|
cos T Y
1
flx) =

zlnzIn(Inz)

Reseni: Pouzijeme substituci y = In(lnz). Potom dy = lnz dx a plati

1 1 c
— — dr= | “dyE |yl =In(/n(
/xlnxln(lnx) dx /ydy nly| = In(|In(lnx)|)



Reseni: Pouzijeme substituci y = 22. Potom dy = 2z dz a plati

/ T 1/ dy 1/ dy c 1 com Y 1 ¢ x?

——dr == | —— =- | ———— = —arctan = = —arctan —

4+ x4 2) 4+y*> 8) 1+ (y/2)2 4 2 4 2
1

(arcsin x)?V1 — a2

Reseni: Pouzijeme substituci y = arcsin z, potom dy = \/1%7 dx a plati

13. f(x) =

/ 1 . dy ¢ 1 1

T = - = =
(arcsin x)?V1 — a2 y? y arcsin z
14. f(z) =cos®x

Reseni: Pouzijeme substituci y = sinz. Potom dy = cosz dz a plati

3 .3
/cos3xdm—/(1—sin2m)cosxda:—/(1—y2)dygy—%—sinm—smgx

15. f(z) = W
1

Reseni: Pouzijeme substituci y = Vz. Potom 32 = x, dy = NG dx a plati

1 1 dx 1 C
/(1—1—@')\/5 x /1—1—1‘2\/5 T y = 2arctan y = 2arctan /x

sinx 4 cosx

16. r) = ——
f(@) ¥sinx — cos x

ResSeni: Pouzijeme substituce y = sinx — cosx. Potom dy = cosx + sinz a plati

sinx 4 cosx dy ¢ 3 9,3 3 - 3 . .
ot P = | - 2y =23/ (sinx — cos )2 = =V/1 — sin 2z
/\S/Sin:v—cosa: yl/3 27 2\/( ) 2
1
17. f(x):m

Reseni: Vztah upravime a pouzijeme substituci y = e*, dy = e* dx

1 * d
L S S - Y_ S arctan y = arctan e
o e?r 4+ 1 1+ g2

sinx
18. f(x) =
Veos?
Reseni: Pouzijeme substituci y = cosz. Pak dy = —sinz dz a plati

sinz dy ¢ 9y 12 — 2

ELLL A L
Vcos3 x V3 \/cosx



19. f(z) = !

Va2 +1
ResSeni: PouZijeme substituci y = V22 Potom dy = Tng - dr ay?>—1=2z?
a plati
1 T 1 1 C 14y
dx:/dx:/d :—/d ——17
/m\/x2+ 2222 41 -1 1—y? l—y
L 1+vV22+1
——1In
2 "1 VaT A 1
1
20. f(x) = —
sin z

Reseni: Pouzijeme substituci y = cosx. Potom dy = — sinx dx a plati
1 sinx
fatzor=f

sinx dy ¢ 1 1+y
——dr= | ———5—dr=— s=—gh|—|=

sinx sin” x 1 —cos“zx 1—y 2 1—y

1 1 1. |cos?&

=—In S hcosz =——In|— 22 :ln‘tggl
2 |1—coszx 2 sin® 3 2
1

21. f(z) =

sin? z /cotg x
Reseni:

Pouzijeme substituci y = cotg z. Potom dy =

dy c 4 3/4 _ *a

- dr=— < / 1/ t

/sian{‘/cotgm v / 4T3y TgVvers b
1

Reseni: Pouzijeme substituci y = /z. Potom y? = z, dy = NG dx a plati

[ ==t a2 = ©
23, flz) = ——

V14 e

y = arcsin y = arcsin /=
Reseni:

Nejprve pouzijeme substituci y = e

, dy = eTdx
/ 1 do — / e’ dx dy
V14 e

ety/1+ e2
a poté postupujeme jako v piikladu (?7)

1o

1+ 42
c 1. 1+Vy*+1 _ iy 1+ vVe? 41
2 1—y2+1 2

1—Vex 1



24. f(x) = cotg x
Reseni: Pouzijeme substituci y = sinz. Potom dy = cosz dz a plati

d
/cotg mdx:/COS$dm:/yglny|:ln|sinm|
Y

sin x

1
25. f(x) = p—

Reseni: Pouzijeme substituci y = sinz. Potom dy = cosz dz a plati

1 cos x cosx dy c¢1 1+y
dx = dr = | ————dr = =—1In =
coS T cos? z 1 —sin‘z 1—y2 2 1—-y
1 1+sinx r
- nfim e
n1—sinf£ . g2+4

Reseni: Pouzijeme substituci y = sinx. Pak plati
3 2 .2
cos® x cos“ T cosx 1 —sin“z
- de = | ——dx = (,7)(:05:“{3;:
sinz sinz sinx

2

1 — 1?2 1 2 i
:/ y dy:/dy—/ydygln|y\—y:1n|sinx|—smw
Y Y 2 2




