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Priklady

Spoctéte Newtonovy integraly:
s
1. (a) / sinz dz
0
Regeni:

/7r sinzdz = [—cos x| = —cos(m) — (—cos(0)) =
0

2
(b) / 322 + 2z + 1dx
1

Reseni:

2
/ 30 + 2z + 1dw = [2® + 2% + 2] = (P + 2 +2) - (P + 1P+ 1) =11,
1

2
1
1

ResSeni:

2 1 2 112 2 1
2vVi+—dr = |20+ =Vl — =| =224V —
1 x2 3 x 3 2

1

—4

7
Reseni )
_ 1 -
/ dz = [-2v2 — 1] i:—2(2—3)=2
_7 2—x -
o
1
—d
(®) /0 14+ 22 o
Resgent:

14 22 T—00 z—0+

2 1
2.1+ VI3 — ) =
(14 5075)

02 log |3 — 4z[]° 1
/ dz = [20{;\3£U|] =-3 (log 3 — log 23)
-5

o] 1 ™
/ dz = [arctanz];” = lim arctanz — lim arctanz = 5 0.
0
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(o]
1
/ —dz = [logz]y” = lim logz — lim logz = oo —log2 = cc.
2 x T—>00 r—2+

Tedy integral diverguje.

(h) /_Ooo e da

Reseni: 0
/ e?dr=1[e"", = lim ¢ — lim ¢"=1-0=1.
oo z—0— T—r—00
oo
(1) / e’ dx
VO
ReSent:

oo
e’dr =[e”]° = lim e — lim e* =00 — 1= 0.
0 T—00 rz—0+

Tedy integral diverguje.
oo
() / sin  dz ReSeni:
0

o0
. o o _ i (— ~ lim (-
/0 sinx dzx = [— cos x]; mggo( COS ) xi%lJr( cos )

[ee]
Jezto prvni limita neexistuje, neexistuje ani Newtoniv integral / sin z dzx.
0

2 2
2. (a) / :?de
1 X +1

ReSeni: Substituce y = 2 4+ 1, dy = 322 dz, meze budou 2 a 9.

2 3(172 91 9
dx = —dy = |lo =log9 — log 2.
/1 e /2 , [log |yl]> = log g

Mame ¢(z) = 23 + 1. Interval (o, 3) = (1,2). Derivace ¢’ = 322 je vlastni a
nenulova na (1,2). Dale ¢(1,2) = (2,9) = (a,b). Integral na pravé strané navic
existuje (spojita funkce na uzavieném intervalu).

™

(b) /3 sin x cos z dz

4
Reseni:
Substituce y = sinx, dy = cosz dz, meze budou sin(r/4) = v/2/2 a sin(r/3) =
V3/2.

/gsinxcosxdx—/\/gpydy—[yg]\/gm_l @ 2_ @ ’ 1
I V2/2 2] 5 2 2 2 g

4
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Mame ¢(z) = sinz. Interval («a, ) =

(%

5):

Derivace ¢’ = cosz je vlastni a

nenulova na (%, g) Dale ¢ ((4, 3)) (*f, §> = (a,b). Integral na pravé strané

navic existuje (spojita funkce na uzavieném intervalu).

2
/ xlogxdx
1

Reseni: Per partes

2 1 3
logzdr = | =1 —d =2log2 — - || =2log2— .
/1xogx x [ oga:] / T og 2[2] og 1

s
/ 22 sinzdz
0

ResSeni: Dvakrat per partes

s T s
/ z?sinz dz = [—2% cos :z]g—i-/ 2z cos x dx = [—x? cos z+2z sin ] —2 / sinz =
0 0 0

[~2?

log” x

e 2
/1 x

dx

cosx + 2z sinx + 2 cos x|j

=72 —4

Reseni: Substituce y = logz, dy = %dx, meze 0 a 1.

/e log?
1 x

Mame ¢(x) = logz. Interval («, 8) =
a (Le). Dile o((L,e)) = (0,1) =
(spojita funkce na uzavieném intervalu).

1 2

T
—d
/1 ].+l‘2 r

Reseni:

1

1 3
Y 1
dx:/ dey:[] =-.
0 31g 3

(L,e).

(a,b). Integral na pravé strané navic existuje

Derivace ¢’ = % je vlastni a nenulova

1 2 1,2 1
x zc+1-1 1 s
/_1 1—|—7d$ = /_1 Wda} = /_11—1-14_%2 dz = [x—arctanz|- | = 2—5.
o0
1
dx
® [ ar
Reseni:
o 1 —1 o . —1 . —1 1
=|—| = lim ——— — lim =
o (z+4+3) 4(x+3)4], wood(z+3)t ao0+4(x+3)t 4-81
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Lo 1
h d
()/0 e2f’9+1+coszx v

ReSeni: Prve substituce y = e*, dy = e* dz,

1 ev e 1 T
/ ———dz = / ———dy = [arctany]] = arctane — arctan 1 = arctane — —.
0 e<r + 1 1Y + 1 4

Mame ¢p(z) = e®. Interval (, 3) = (0,1). Derivace ¢’ = e” je vlastni a nenulova
na (0,1). Dale ¢((0,1)) = (1,e) = (a,b). Integral na pravé strané navic existuje

(spojita funkce na uzavieném intervalu).
Dale

1

1

dz = [tanz]} = tan1.
0 cos?x 0

Celkem

/1 AR ¢ © ftan1
xr = arctane — — + tan 1.
0 €2 +1  cos?x 4

(i) / ey
i x
/1 e
Reseni: Substituce y = /z, dy = ﬁ dz.

00 —+/T (9]
€ — —qy00 . - . —
[ L e [Cavay=2 e = e e
—-2(0-1)-2.
e (&

Mame ¢(x) = y/z. Interval (o, ) = (1,00). Derivace ¢ = ﬁ je vlastni a
nenulova na (1,00). Dale ¢((1,00)) = (1,00) = (a,b). Integral na pravé strané
navic existuje (spocitali jsme ho).

b
() / sgnx dz,a<0,b>0

ReSeni: Integral neexistuje, protoze funkce sgn # neméa na daném intervalu (kolem
nuly) primitivni funkei - neni totiz darbouxovska.

® arctanx
k ——d
(k) /1 14 22 o

ReSeni: Substituce y = arctanz, dy = dx:

_1
1+22

(ME]

/°° arctan /g 1> 72 712 3r?
———mdv=[ ydy=|5| =—- -5 =05
L 1+a2 x 2 8 32 32
Mame op(z) = arctanz. Interval (o, 8) = (1,00). Derivace ¢’ = H%

nenulové na (1,00). Déle ¢((1,00)) = (%, %) = (a, b). Nevlastni integral na pravé
strané navic existuje (spojita funkce na uzavieném intervalu).

LE}

je vlastni a
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1) /2 dx
1 xlogx
Regeni: Substituce y = logz, dy = 1 dz,

xT

’ dz tos2 log 2
= — d = 1 — 1' 1 . 1, 1 :1 1 2 o _ .
/1 zlogx /0 y y = [logyly yﬁllgg% ogy y_l)r(r)l_’_ ogy = log(log 2)—(—0) = oo

Tedy integral diverguje.

Mame ¢(z) = logz. Interval (a, ) = (1,2). Derivace ¢' = 1 je vlastn{ a nenulova
na (1,2). Dale ¢((1,2)) = (0,log2) = (a,b). Nevlastni integral na pravé strané
navic existuje (spocitali jsme ho).

T ginz
/ — 747
o cos‘z+1
Reseni: Substituce y = cosz, dy = —sinz dx

m : 1
1
/0 (m?l%ﬂdm = /_1 ﬁy?dy = [arctany]' | = arctan 1—arctan(—1) = 2% = g

Mame ¢(z) = cosz. Interval (a, ) = (0,7). Derivace ¢’ = —sinz je vlastni a
nenulova na (0, 7). Dale ¢((0,7)) = (—1,1) = (a, b). Integral na pravé strané navic
existuje (spojita funkce na uzavieném intervalu [—1,1]).
1
(n) / R
-1
ResSeni: Dvakrat per partes:

1 1 1
/ r?e Tdx = [fx2e_m] 1—1 + /_1 2ze” P dx = [71“26—3:] il + [—2ze™7] 171 + /_1 e dx

= [—:1:26*9” —2xe " — 2671]1_ =e—be !

3

3.2 3 2
— 1 1
/ de:/aH- dx:[m+log$—l|}
2 2

9 4
=2 tlog2— = +logl
z—1 2 g 708 (2+°g>

2
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