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Teorie

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

/ ) (Bt € F(p(t), € (a,B).

Priklady

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

x
1. =—
Reseni: Pouzijeme substituci y = 3 — 222. Potom dy = —4x dzx a plati
x 1 fdy ¢ 1 1 9
——dr=— | —=—-1 =—In[3-2
/3—23;2 YTy = =3 =227
x
2. f(x) = ——
0=
Reseni: Pouzijeme substituci y = 1 — z2. Pak dy = —2z dzx a plati
/:1: al:z::—1 d—yg—\/ﬂz—\/l—az2
V1—a2 2] Vy
3. f(x)= ze "
Reseni: Pouzijeme substituci y = —z2. Potom dy = —2z dz a plati
1 1 1
P =—= [ Vdy € —Ze¥ = —Z¢
/xe dx 5 /e dy 26 26
x
4. =——

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

1 [d 11 1 1
/fﬂdyg_

(14 22)2 T3 y? 2y 21422



10.

11.

1 .1
.f(a:)—?sm;

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

1 .1 ) c 1
—sin—dz = — [ sinydy = cosy = cos —
x x x

Reseni: Pouzijeme substituci y = Inz. Pak dy = % dx a plati
2 3
/ln xdx:/deygy?’:ln T
T 3 3

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

f(z) = sin® z cos z.

6 ;6
sin®
/s.1115acczosacclac:/y5dyg LA

6 6
efE
- f@) = 2+ e
Reseni: Pouzijeme substituci y = e*. Potom dy = €% dz a plati
er dy ¢
dr= | —— =1In|2 =In(2+¢*
/2+e$ x 51y n2+yl=In2+e")
arctan x
@ =T
Reseni: Pouzijeme substituci y = arctan z, potom dy = ﬁ dx a plati
/arctan T d / d C y2 arctan 2z
— ar = = —_————
1+ a2 YW= 2
flx)=tgx
Reseni: Pouzijeme substituci y = cosz. Potom dy = — sinz dz a plati
i d
/tg rdr = / L gp=— [ E —In|y| = —In|cosz|
Cosx Y
1

Jw) = zInzIn(lnz)
Resen{: Pouzijeme substituci y = In(Inz). Potom dy = —— dz a platf

1 1
/dx:/dygln|y| = In(|In(Inz)|)
)

zlnzln(lnz)
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13.

14.

15.

16.

17.

18.

f@) =

Reseni: Pouzijeme substituci y = 2%. Potom dy = 2x dz a plati

/a;d 1/dy 1/ dy cltylth
T = =~ | ————=5 = —arctan = = —arctan —
44zt 2/ 4+y?> 8) 1+ (y/2)? 4 2 4 2
1
(arcsin x)2v/1 — 22
1

Reseni: Pouzijeme substituci y = arcsin z, potom dy = Vi dx a plati

fz) =

/ 1 . dy ¢ 1 1
Tr = —_ == -
(arcsin x)2v1 — 22 y? y arcsin x

f(z) =cos®x
Reseni: Pouzijeme substituci y = sinz. Potom dy = cosz dz a plati
3

/cos3xd:17:/(1—sin2x)cosxd:£:/(1—y2)dygy—y?):sin:L'—

1

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

sin®

1 1 dx 1 C
———=dz =2 —— =2 | —— dy = 2arct = 2arct
/(1+9:)\/5 g /1+x2\/5 g7 B S 2arctan y = 2arctan v

sinx + cosx
f(2) = s
v/sinx — cosx

Reseni: Pouzijeme substituce y = sinz — cos z. Potom dy = cos x + sinz a plati

sinz + coszx dy ¢ 3 4 3 - 3 -
o dr= | = = 2923 = 23/ (sing — cosz)? = = V/1 — sin 2z
/\3/Sinx—cosx yl/3 27 2\/( ) 2
1
1) = 5

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

1 * d
. dr= | = Y_ 2 arctan y = arctan e
e? e e +1 1+ y?

f(z) sin x
€Tr) =
Veos?
Reseni: Pouzijeme substituci y = cosz. Pak dy = —sinz dz a plati

sinz dy ¢, _12_ 2

———dr=— | —==2
Vcosd x VB 4 \/cosx
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20.

21.

22.

23.

1

) = ——
Fz) =~ =
Reseni: Pouzijeme substituci y = v/22 + 1. Potom dy = ﬁ dr ay? —1 =22
a plati
1 1 x 1 1 c 1, 1+y
do= [ Gogedo= [ ray—— [y G it
/:m/:c2+1 r? /22 4 1 z-1Y -2 2Ty
11 I+va2+1
——In———
2 1-vVa?z+1
f(x):sin:c
Reseni: Pouzijeme substituci y = cosz. Potom dy = —sinz dz a plati
1 i i d 1 1
/. dx:/éll;fvdx:/mdx:_/ y ¢ 1, |1+y|_
sin x sin® z 1 —cos?z 1—192 2 |1—y
1 1 1. |cos?Z
=—In _cosw =——In|— 22 zln‘tgf‘
1—coszx 2 sin® 5 2
1
r)=———F—--
/(@) sin? z /cotg x
Reseni:

Pouzijeme substituci y = cotg . Potom dy =

— dx = — \/ t
/singx\“/cotgx v / 1/4 3y 3 cotg ®
1
Tr) = —]——mm—
/(@) z(1— )

Reseni: Pouzijeme substituci y = v/z. Potom 3 = z, dy = 2f dx a plati

/\/ﬁd /\/ﬂ%f /ﬁdygarcsiny:arcsin\/f
@) =

Reseni: Nejprve pouzijeme substituci y = €%, dy = e* dx

[19)

/ 1 d / e’ dx dy
—_— €T = =

,/1+62x eac,/1+62m y 1+y2
a poté postupujeme jako v piikladu (?7?)

c 1 1+VyP+l 1 14 Ve il

= n—
1—vy2+1 2 1—+er41



24. f(x) = cotg z

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

d
/cotg azdx:/cosxd:c: —ygln]y| = In|sinz|
Y

sinz

1
cos T

25. f(x) =

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

1 cos T cos T dy c¢1 1+y
dr = dr = | ————dzr = =—In
cos cos? x 1 —sin®z 1—y?2 2 |1—-y
1 1+sinz x
=S| g S+ T
2 T sinz| 12T

Reseni: Pouzijeme substituci y = sinz. Pak plati

cos® cos? x cosw (1 —sin?z)
—dr= | ——dex = [ ———— coszdx =
sin x sin x sin z

1— 2 1 2 102
:/ y dy:/dy—/ydyglnw]—yzln\sinx|—smx
Y Y 2 2




