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Kapitola 1

Mnozinové operace, Ciselné obory
a vyrokovy pocet

Piiklad 1.1. Urcete vSechny podmnoziny mnoziny M:
a) M = {_47 37 5} [07 {_4}7 {3}7 {5}7 {_4’ 3}’ {_47 5}7 {37 5}7 {_47 3, 5}}
b) M ={0,1,2} [0, {0}, {1}, {2},{0,1},{0,2},{1,2},{0, 1, 2}]
Priklad 1.2. Rozhodnéte o rovnosti mnozin:

a) M=0,N={0}

]
b) M={-2-10}, N={zeZ:|z+1] <1} [M # N]
]
d) M={-2-10}, N={zeZ:|z+1] <1} [M = N]

[

N

¢) M={-4,-3-2-10, N={zeZ:|z+2| <2} [
N

[

e) M={-2-10}, N={ze€Z:|r+2|<2}
Priiklad 1.3. Zakreslete nasledujici mnoziny a urcete jejich sjednoceni, prunik, rozdil a doplnék v mnoziné D:
a) M={1,23}, N={ax€Z:|x—-2/<2},D=7Z
[
b) M=(—4,-3),N=(-2,2), D=IR
[MUN = (—4,-3)U(—2,2), MNN =0, M\N = (—4,-3), N\M = ( — 2,2),
M,’j = (—o00, —4) U { — 3,+00), N}, = (=00, —2) U (2, +0)]

c) = (1, ) —{:UEZR:|$—3\<1}~,D:]RO+
Np = (0, > <4+OO)]

d) M=1{2,3,511,...} (mn. vSech prvocisel), N ={2,4,6,8,...} (mn. vech sudych cisel), D =7Z
[

e) M=R;,N={z€eR:|z—2|-2x+3<0}, D=
[

) M=48),N={zxeR:|zx—6/<2}, D=R*
[

g) M={z€Z:|x|<4}, N={2€Z:2* <25}, D=7
[
—Qt, N=I", D= R*

h) M
[
i) M=R,N=IR* D=IR"

[



Piiklad 1.4. Pro mnoziny A = (—00,2), B=(1,3) a C = (—1,1) U (2, +00) urcete:

a) (AuB)NC [(—1,1)U(2,3)]
b) (CUB)NA [(—1,2)]
c) AUBUC [(—00, +00)]
d) AnBnC {1}]

Piiklad 1.5. Necht A, B, C jsou mnoziny. Ovéite platnost de Morganovych pravidel:

a) A—(BNC) =(A-B)U(A-C),
b) A—(BUC) =(A-B)n(A-C)

Piiklad 1.6. Urcete minimum, maximum, infimum a supremum nésledujicich mnozin v IR*:

a) M =(0,1) [min M neex., max M neex.,inf M = 0,sup M = 1]
b) M =(0,1) [min M = 0, max M = 1,inf M = 0,sup M = 1]
c) M={(1,2) [min M = 1, max M neex.,inf M = 1,sup M = 2]
d) M={(-1,4) [min M = —1, max M neex.,inf M = —1,sup M = +o0]
e) M= (—o00,1) [min M neex., max M neex.,inf M = —oo,sup M = 1]
) M=0 [min M neex., max M neex.,inf M = +o00,sup M = —c]
g) M=(0,1)U(2,3) [min M = 0,max M = 3,inf M = 0,sup M = 3|

Priklad 1.7. Utvoite negaci vyroku, je-li:

a) A:VzeR:2°+1>0 [A:3z e R:2%+1<(]

b) A : Vsichni lidé jsou mensi nez 280 cm. [~A : Existuje alespon jeden ¢lovék vétsi nebo roven 280 cm.]
Pi#iklad 1.8. Nechf A a B je dvojice ndsledujicich vyroki:
a) AizeR:2<2, B:zeR:2>-1 pP(AANB)=1prox e (—1,2), p(AV B) =1 pro z € IR|
Pro kterd x € IR je konjunkce A A B pravdiva a pro kterd = € IR je disjunkce A V B pravdiva?
Priklad 1.9. Utvoite disjunkci dvou vyroku p a ¢q a urcete pravdivost slozeného vyroku, je-li:

a) A:2[/12, B: 5|12 [p(AV B) = 1]

b) A:V¥n €N:n?+n+ 11 je prvocislo, B :Vn € N:n? +n+ 11 je liché [p(AV B) =1]
Piiklad 1.10. Urcete pravdivost nize uvedenych slozenych vyrokia pro A:v4=-2a B:3+4=T:

a) A= DB I b) -A= B I

¢c) -B=A I d) -B=A I
Piiklad 1.11. Uréete pravdivost nize uvedenych slozenych vyrokti prop:e=6,qg:m2=16ar:1 < 2:

a) (pvgAr ] b) (prgvr

Piiklad 1.12. Utvoite pravdivostni tabulku hodnot slozeného vyroku a rozhodnéte o platnosti ekviva-
lence:
a¥) (X=Y)e (-XVY) [tautologie
b) —-(-X)& X
c) (XAY)& (mXVvaY)
d) -(XVY)e (X AY)
e*) 2(X=Y)e (XAY) [tautologie
fy) "(XeY)e[(XA£Y)V (=X AY))] [

]
]
]
]
]
]



Kapitola 2

Posloupnosti

Piiklad 2.1. Urcete, zda jsou nésledujici posloupnosti ohrani¢ené a rozhodnéte o jejich monotonii:

a) a, = 3cos(n?)

(=D

c) ap,=1+
n
e) ap=(—1)"n?
271
g) an= nl

i) a,= V2

Piiklad 2.2. Vypoctéte:

2 lim —2n3 —5n+7
n—oo Hn24n—8
3 3
c*)  lim ZH_
n—oo n° — 1
, 2n2 4+ 1
e) lim ———
n—oon? —3n + 1
3
1
g) lim n

n—oon2 +2n+5

) lim (n+2)5(2n —1)

n—00 (n — 1)6
. 2 _ _
k) nl;rréo(n 5n —1)
m) lim —5n%2 +8n+4
n—oo 14 2n + 3n?
o) lim —8n +3

n—oo 9 — 2n — 4n?

4 1\4
im (n+1) (n—1)
n—oo (n+1)3 — (n—1)3

[osciluje, neomez.]
[kles., omez.

[kles., omez.

b) a,=2""
n

d n=—

f) a,=n®—-n?
1

h) Ay = ﬁ

5n% 4+ 8n +1
b* lim ——m———
) nsoo ™24+ 8n—1
6n2 + 5n — 2
d lim —m——
L N
2
2
f)  lim w
2
-1
b lim

n—00 (’n, + ]_)‘3

i) lim (n® +5n —1)

n—oo

) lim (—n? 4+ 5n)

n— 00
. —8n?+4+6n+7
n) lim —
2 1 2 -
) lim (2n+1)(3n+2)(3n — 8)

n—00 nd—n?+1

25 + 3n — 2\
) ngrolo<n5—3n2—|—1>

[kles., omez.]
[nerost., omez.]
[rost., zdola omez.]
[kles., omez.]

[rost., zdola omez.]



Priiklad 2.3. Vypoctéte:
a) lim (\/9712 . 2n)
n—oo
) :
c im
n—00 \/n2 +n —/n2 + 2
< n+f\/2n+l>

1
lim
&) n=ooy/n+1—+/n—1
i*)  lim ( dn? —n — 2n)

n—oo

e) lim
n—oo

k) lim (Vn—1-+/n)

n— oo
2 _
m)  lm Yo ELZVR
n—roo n
n?+1

0)

Piiklad 2.4. Vypoctéte:
1 3n
a) lim (1 + )
n— oo n

1 Tn+4
¢) lim <1 + >
n— o0 n

1m
n—oco 1+ 1

5n—+8
e) lim (14 L
n—00 4n
1 6n
g) lim (1 + )
n— o0 n

2n
n?-1
. 1
o Jm (1)
I +3 3n+2
a)  lim <2n - 1)

b)  lim (\/9112 . 3n>

n—oo
d*) li_>m (Vn+2—-+vn=-2)
f) lim (\/4712 —5- 2n)
n—oo
h) lim (\/ 4n? —n — n)
n— oo
Do —3n++vV2n+1
) =
1) lim (\/5712 +3n —/bn? + Qn)
n—oo
n) lim ( n+v/n— \/ﬁ>
n—oo
3 _
p) lim n o1

n—oo N+ 1

1 n+5
b) lim (1 + )
n— 00 n
Q) lim (14— '
n— o0 5n

n
1 3n+6
* li 1+ —
") ngngo( +2n)
k
1
D lim (": ) keZ

. 2n+5 on — 3\ 2"°
w) lim
n—oo \ Hh—n 2n+5



Priiklad 2.5. Vypoctéte:

_ (-=1)" , 1 n?+1
* 1 - N 7 1 _ 3
a%) oo 13 + 4n + 5 0] b) nooo \n o\ 2n— 1 0]
. sin(n? +1) . n-sinn?
o Jm UL o o
“ . cosn (=)™
<) nlggo n+1 0] b nhﬁn;c n?—5n+1 0]
2
cos (en +n+1> nsinn!
. . sin(nn/2) . . bcosn
lim ———= 0 1 0
) lim —— [0] ) m oo [0]
. 5 2 .
k) lim 227 0] ) lm IR [+oc]
n—oo n n—r00 n
Priklad 2.6. Vypoctéte:
a*)  lim %X/n 1] b) lim VnT 1] c) lim */3n
n—00 n—00 n—00
d*)  lim /27 +37t1 [3] e) lim *n 1] ) lim /6n
n—00 n—00 n—00
g*)  lim /97 + 4» (3] h*)  lim Vn+5 [1] i) lim vn2+4+1
n—oo n—oo n—00
Priiklad 2.7. Vypoctéte:
. _1)n +2 n _|_ (_2)n
X (
a*) nh_}n;@ )2 [neex.] b nh_}n;o WD [0]
) (=)™ 42 2n
¢) lim [0] d) [+00]
L V21 _oon—1
e) n11—>I20 V29 [O] f) nlLH;o 2n 4+ 2 [1]
. 3" n « . 6" 4m—2" 1
g Jim <1 ST “3) 0] ) i e {6]
. : (72)”‘ + 3" 1 : : n?42n+1
Piiklad 2.8. Vypoctéte:
2)! — 3n! 2)! — 1)!
o) Lm E=d0b, by lim SED=(ntl) (0]
n=oo (n+2)!+1 n—00 (n+3)!
1)! —2n! 1 2 1)! 2n — 1)!
c) im w = d) lim (2n+ 1)+ @2n - 1) 1]
n—oo 3(n+ 1) +1 3 n—oo  (2n+ 1)! — (2n)!

Piiklad 2.9. Vypoctéte:

1+2+43+-+n

f)  lim
n—ool+2434---+(n—-1)

142434 --4n 1] . (1424+3+--4n n
a) lim - b) lim _ =
n—00 TL2 _2_ n—oo0 n+2 2
1 2 —1 17 1+i414... 4L
c) lim (2 +—a et z 5 > = d) lim i’ 91’ 31
n—oo \ 1 n n 12| nsoo 1454+ 5+ 450
9
|8




Kapitola 3

Realné funkce realné proménné

Priklad 3.1. Urcete defini¢ni obory funkei:

z—3
a) fry=logs <m+3>

b) f:y=logi(x—3)—logy(z+3)

¢) f:y=+In(z?-1)

VT
4 fiy= In(2z — 3)
e) f:y=In2-2x)
f) f:y=In(z?—4)
g fry=eVr!
h) f:y=In(e® —e™)
i) f:y:ln‘m’—i- !
\/x—|—%
) fry=loga(r —4)(z-1)
k) f:y:lnee;1

) f:y=Ine®*+Inv3—2zx—2a?

m) f:y=loga(l—a?)

[Df = (0;1) U (4; +00)]

n) f:y=log.,var+2
z—3
Ly =log g0
o) fry=loga———
1 3
p) fiy= 5 I’ -2)
q) f:y=1-1In(z® -5z +6)
1) fry=In(-2®+2+2)
z—1
) fiy=1 24
s) f:y nx+3+ T
2 —br+ 4 22+ 1
t Ty = 21
) Sy g Tim—

u) f:y=In|ln(—Inx)]

v) fiy=In(2— 227 + 10z + 12|)

[Df = (0;1)]
—5—V5 5+




Priklad 3.2. Urcete defini¢ni obory funkci:

2 fiy=1 Dy =R~ {0}
b) fiy= Dy = R—{-22})
c) fry=vz—-1 [Dy = (1; +00)]
d) fry=va?2—-3x+2 [Dy = (—00;1) U (2; 400)]
o fiy={" Dy = (00 =1) U (1; +00)]
D fiy=—s+VaEs Dy = (=3 —1) U (~1; +o)]
g) fry=vVar+4+/a2-52+6 [Df = (—4;2) U (3;+00)]
b fiy=a®+ e Dy =B
i) fry=vV2+x—2? [Dy = (—1,2)]
D fy=y50 Dy = (—o0: =V3) U (0;V3)]
k) fry=+vVa24+2x—-6 [Dy = (—o0; —3) U (2; +00)]
R Dy = R—{-1;3}
w) fiy= Yoo Dy = (=3-2) U (-2:2) U (2;3)
A Dy = (o6 =1) U (~Li+00)
o fiw=1— Dy = (0:1) U (1;+00)
p) f:y:x—lﬁ [Dy = (0;1) U (1;+00)]



Priklad 3.3. Urcete defini¢ni obory funkci:

b) f:y= arcsin =

S5x — x? 3
c) fiy= 1n<x x)—&—arcsin
4 z

d) f:y=tg(z+m)

1
) [ " cosz

1
f) f:y:sin:z

g) f:y=In(sinz)

h) f:y=sin(Ilnz)
i) f:y=arcsin(z? - 1)
j) f:y=arccos(lnx)

1

k Y= —
) [y 1—cosx

D fry=tg(2)

m) f:y=1-cotg (g)

n) f:y:1+cosx
1
o) f'y_l—sinx

p) f:y=cotg(2x)

q) f[f:y=+cosz
. 1—x
r) f:y=arcsin T2

s) f:y=log(cosx)

t) f:yzey/%fsinw

u) f:y=./cotg (m—%)

+1In(z® — )

[Df =J{o+ 2k:7r}]

kEZ
[Dy = (1;5)]
[Dy = (3;4)]
s 3 |
Dy = —+km— +krm
oY Gemtes)
lDf -RrR-J {g+k7r}
keZ i
[Df =R- | {kr}
kEZ i
[Df = [J 0+ 2km; 7 + 2kn)
keZ i
[Dy = (0;400)]
[Df = (V25 V2)]
Dy = (e ;¢)]

[Df:ﬂ%— U {0+ 2kx}

kEZ

LRSS
kEZ i

[Df:ﬂ%— UJ {0+ 2kx}

kEZ J

[szm_u{gm}

kEZ i

[Df:JR— U {5 + 2kn}

kEZ J




Priklad 3.4. Urcete defini¢ni obory funkci:

a) f:y=arcsin(2 — 3x)
b) f:y:arccosl_42x
¢) f:y=arcsi L
ty = arcsin o
. (3—-2x
d) f:y=+3—1x+arcsin z
e) f:y=arcsin(l —z)+ In(lnx)
x4+ 3 T
f) fry=farctg (Z22) T
) [y \/arcg< 5 > 1
In(2z — 3) . x—4
g) f:y=————"+arcsin——
x2—1

2
h) f:y=arcsin 1 —fx
i) f:y=arcsin(z)+zv1—2?
j) f:y = arccos(Inz®)

1

k y=—
) Iy 1 —cosx

) fry=tg(dr)

) f o z—2 arccos Vx2—1
m Ve r+1
2
n) f:y=arccos 3+
1
0 fiy= arccos(In z3)
9 _
p) [ :y=arcsin <2$ +x1)

q) f:y=+1--cotg?x

Wl =
—

| — |
)
Ry
I
S

—
!
[y
Il
C T
|
| w
Do | Ot

N | —
—

—
)
[y
Il
T
=
N | =
N———




Priiklad 3.5. Zjistéte, zda jsou dané funkce sudé nebo liché, piip. ani sudé ani liché:

a*)

Piiklad 3.6. Zjistéte, zda jsou dané funkce periodické a v kladném piipadé urcete jejich nejmensi

periodu:

a)
c)
e)
g)
i)
k)

)

o)

2—x
ry =1
Iy n<2+x)
e’ +1
I er —1
x
fry=—
|z
fry=42*>+1
fry=tga
f:y=sinx —cosz
f:y=-coshzx
f:y=sinhz
e +1
U TP
L 3
f y=3® +x
5a3
fry=—=

f:y=1tg(3x) + sin(6z)

fry=1+cosz
f:y:cos(g—l-w)

fry=1+cos(2z+7)

fy=sin(2z — )

f:y:—3—i—2cos(E

f:y=cotg(z+m)

sin

f:y=e

2

3

2)

Dy = (~2;2), lichd]

[Dy = (—00;0) U (0; +00), lich4]

[Df = (—00;0) U (0;400), licha]

[D; = R, sudd]

[Df_ﬂfz U{ +k7r},liché]

kezZ
[Dy = IR, ani sudé, ani lich4]
[Dy = IR, sudd]
(D = R, lichd]

[Dy = IR — {0}, sud4]
[Df = IR, hché]

[Dy = IR — {0}, lich4]

[Dy = IR, sudé]

[Dy = IR — {0}, sud4]

[Dy = IR, sudé]

[Dy = (0; +00), ani sud4, ani lich4]
[Dy = R — {0}, lich4]

b) f:y=sin’z
d) f:y=sin(22)
f) f:y=2sin(2z — )

h) f:yzcos(%)
j) f:y=—3sin(3z)

) f:ry=tg (2%—%)

n) f:y=tg(2x)+ cotg(2x)

p) f:y=>5+sin(5z)

10




Piiklad 3.7. K danym funkeim sestrojte inverzni funkce a urcete piislusné definiéni obory Dy a Dy-1:

Z &

=1

<
—

fry=e""142

fry=4x+2
1—x

f'y_1+x

fry=+v1+e2®

fry=In(2-12)
fry=1++3+¢%

44 €*
Fry=1—a
fry=1In-2z)
fry=v3Te

2+e
fry=

1
fry=1+-
x
f:ry=3—-5z
fry=a3+2
1
f:y:l—

nz

1—e"
fry=—5
fry=e*+1
fry=2—Inx
fry=1—-+v—=z
fry=—V1—z
f:y=2arcsin(x + 1)
f:y=arccos(2x + 1)

~

T
Y arcsin 5

friy=arctg(l —x)
fry=e""4+V2

[Df:IR,f_lzy:

[Df:JR—{lnél},f Liy=In (

{Df—<04> ft y—2—251n(3> Dy 1:<_37r;37r>

3)]
Dy =M, 7 iy=1-mn(2-v2), Dy = (- xf+oo)

[Df =R, f':y=In(z—-2)+1, Dy = (27—|—oo)]

_ T —2
{Df:IR,f 1:y: 1

,Df—l :B

[Df:JR—{—l}J—l:y 1+ ,Dj-1=IR— {1}

X .
{Df =R, [ iy=g@® 1), Dy = (1,400)

Dy = (00,2), f:y=2-¢" Dyr = R

1
5n(a® 20 -2), Dy = (14 V3, +00)

Az — 4
1$+ ) Dpr = (=00, =) U (1 409)|

{ ( ) . 572630’17#1:13_

[Df_JR Fliy=mn(2%-3), Dsr = (V3,+00)

2
|:Df = ]R’ f—l Y= In (xl) s Df*1 = (1,+OO)

Dy = R0} sy = D =R

|:DfB,f1:y ,qu:]R

Df=R, f':y=Vr-2, D1 = IR]
Dy = (0,1) U(1,+00), f' 1y =e*, Djr = R —{0}]

[Df =R, f':y=In(1-2x), Dy = (—oo, ;)}
[Df=R, f':y=—In(z—1), Dy-1 = (1,+00)]

[Df = (0,400), fhiy= e e, Di-1 = R]

[Df = (—00,0), floy= —(1- x)2, D1 = (—o0, 1)]
[Dy = (—o0,-1), f_l:yzl—gc2 Dj-1 = (—00,0)]
[fo< 2;0), f! y*smf 1, Dy~ 1—<77T;7T>_

_ cosx — 1
|:Df = <_1a1>7 f ! Y= ?7 l)f*1 = <O77T>

[szﬂ, fTliy=1-tgz, Df71:<

11



Piiklad 3.8. K danym funkcim sestrojte inverzni funkce v daném definiénim oboru a urcete D-1:

—1 1
a) fiy=""g, Dy =(-oxi-1) Fhy =T Dy = (1 +00)
b) fiy=1+a* Dy =(—00;0) [fhiy=—Ve—1, Dy = (1;400)]
c) f:y=1+sinz, Dy = (—% g) [f_lzy:arcsin(x—l), Df71:(0;2)]
d) fry=+V1-2% Dy=(-10) [f iy =—V1-22 Dpa = (0;1)]
e) f:y=+V9—12 Dy=(=30) [f7hiy=—-V9—22 Dpr = (0;3)]
f) fry=+v9—2a2 Dy =(0;3) [f ' iy=v9—22 Ds1=(0;3)]
g) f:y=sin’z+sinz -2, Dy = (0;m) I
h) f:y=cosz, Dy = (11m; 12m) {fl 1y = arcsinz + 23771-, Dy = (-1;1)

i) f:y:4arcsin(\/1—x2),Df:<0;1> [f_lty: 1 — sin? <£>,Df71:<0;277>

j) f:y=In(cosx), Dy = <(); %> [fl :y = arccos (), Dy-1 = <ln ?;0>
k) f:y=2sin(3z), Dy = <0; %> {f‘l ty %arcsm( ) D1 =(0;2)
) f: y—\/l—l—smx Df—< %,g> [f~':y=arcsin(z® — 1), Dy :(0;\[)]
m) f:y= 5 e Dy = (0;7) [f~!:y = arccotg (In5z) Dy-1 = (0; +00)]
n) f:y=sinz, Df:< 7r> [ffl:yzarccosas—kg,fol :<O;1>_
o) f:y=1+2tgz, Dy ( 72r’72r) [f—l;y:arctg (T) Df—lZR—
p) f:y=arcsin(sinz), D < 721'7 > [ffl :y = arcsin(sinz), Dy-1 = <—g; g>
) _
q) f:y=2sin(4x), Df_<_g’g> {f—l;yzllarcsm(?) D1 = (- 2;2>_
r) f:y=4dtg(4z), D —( g, ) [f_l:y iarctg( ) Dy 1—JR_
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Kapitola 4

Limita a spojitost funkce

Priklad 4.1. Vypocitejte limity:

R Py |
a) lim ———
r—2 2$+1
. . (TX
0 Jim(w—1sin ()
.4
¢) lim sin® x
=T x
xr — 2
g") xli>n2x2—3x—|—2
tgx

T
i) el sin(2z)

. 224z —2
k) x1—1>rE2 x? + 22
) . 3 + 322 + 2z
mwe 22— -6
1 1
o*) lim _et1o
z=2\2—2x 8 —a3
. Vat+1-1
q*) lim —
20 /2% + 16 — 4
L 2—Vz+3 [
s) lim —————
r—1 e —1 L
V1422 -1
u lim —
x—0 x€x

tgx —sinx
sin®
3 —8
im —
=214 — 16

w) lim
z—0

13

1 in(2
b)  lim 1+ sin(2z) 1]
e—% 1 — cos(4x)
. 2 _
d) ilir}llog (z* —2x+2) 1]
#) L ¢ [f
lim zarctgx n
322 4+ 11z + 6 7]
h)  lim =TT L
U . B [ 27 |
)i sinx — cosx 1]
im ——— -——
. e—%  cos(2x) V2]
D lm 32% + 3z — 6 9]
z—-2 272 — 2 — 12 10 |
. 22 — 3z +2 1
m) e 2
z—6
lim ——— 6
p) g L= 0
3 +1
¥ lim —— 4
) e—==1 /g2 — 3z + 2z 4
0 vVer—1-—2 1
im ————— —
a—b 22 —4x — 5 24
V24 +1-1 [1}
v) lim ———— =
z—0 T 2
22—z
x) lim 2]
r—1 x—1
o Vr+1-1 [1}
z) lim -
z—0 x 2



Piiklad 4.2. Vypocitejte limity:
i 2+
im ———
z—4o0 x4 + 322 + 1

zt— 22+ 2

) IEI-&I-IOO 3 — 2241
) . 3 —2x+1
¢ w—l>r-&r-loo x5 — 22 +2
241
g) lim s
T——00 x

2?2 —x+1
im —
z—+oo 202 4+ — 3

m) mg@mx<\/w2+9—\/x2—9)

V2 + 3z

0 lim ———
) T—+004/2p3 — 21
% 2¢+ 3 ot
q*) lim
z—+oo \ 2x + 1
2
s)  lim

z—+4o00 1 + el/x
Piiklad 4.3. Vypocitejte limity:

. 1
a) lim xsin—
x—0 x€X

O lim sin(5x)
z—+oo 2T
¢ lim cos(4x — )

T——00 2x
Priklad 4.4. Vypocitejte limity:
a) lim ——

1 — cos(2z) + tg2x
m

z—0 rsinz
. sin(5x)
z—0 xT

sin(7x)
2—0 sin(4x)

arcsin x

x—0 x€X
Priklad 4.5. Vypocitejte limity:

a) lim

x—0 x
x

¢) lim ———— -3

=01 — r+1
x

e) lim ——
) 750 Vit+z—1

12

J8+1x—2 {1

b)
Q)
B

1]

3

5]

7

i

1]
b)
Q)
B

3z° +1
b li T EE—
(0] ) :E—1>r-ﬁr-loo 502 —x+1
rt 4+ 3z -1
d li —_—
) w—{rfoo 22245
223 — 222 + 1
0 f -—
0] N e
[—1] h*)  lim ( x? +4+x)
Tr—r—00
[—1] J)gg(x—ﬁ—ﬁ>
1 . 222 +3
- D) lim =2
2 z—+oo /3t — 1
323 — 4z + 2
9 o TR T e
=9 n) I%Hﬁ{loo Txd + bx? — 3
[0] p) 11111 x (\/ 1422 — x)
Tr—r+00
€] r) xEI—ir-loc arctg
1] t) xgrfoo arccotg
z2+x+1
i SO8¢ 0]
r—r+00 xX
li ! 0
lim 2 cos — [0]

. . 2
;13%) arctg (—x) - sin (273&3> [0]

b*)

i

z—0
1m
z—0 ]

lim

x—0

14

i V2T +x—3 [1_

—Jr+1
J1+zx—-1 {1_

o s?nx —z 0]
z—=0sSmx +x
1
lim cos (,732 sin ) [1]
z—0 x
arcsin(3z?)
— [1]

1m
=0 x - tg (3x)

lim telrt) (z7) 1

z—0 z sin(3x) 3
.4

iy 2resin (2z) 8]

z—0 2 tg (223)

T
%

27 |
[—15]

x 3]




Priiklad 4.6. Existuji-li ndsledujici limity, urcete jejich hodnotu:

22 -1
* : _
a¥)  lim —; [—oc]
. 4dxr +4
o dm (¥ -2) b
1 2
e) lim In(z +2) [neex.|
z—=0 arctgx
)i sinx +1 [ co ]
im ————— neex.
& 25 sinx
. . z?
i) £1_1)H_12 (z + 2)2 [+00]

Priklad 4.7. Vypocitejte jednostranné limity:

a)  lim -— [—o0]
2.1

) mli)r{l+ Z -1 2

°) zilinlJr r+1 [+o0]

9ty s

Vo e

k) lim arctg (

rz—1—

=) )

2z
b*
) zﬂflx—k]_
. 2 —1
d) :/11312 2 — 21
) x
f) ilam2 x? —4
cosx + 1

)
)

15

lim
z—0

im ——
z—0 cosx — 1

Vr+14+x
T

i
:r—lgl— 1 — T
. z? —1
lim
r—1— 1 — ]_
lim
z——1—x + 1
r—2
lim | |
32— 1 — 2
lim —
=7+ SIN T
lim tgax
T—>5—

[neex]
neex]
[neex]
[neex]

[neex.|



Priiklad 4.8. Najdéte vsechny asymptoty grafu funkei:

f) = =
f(z) = 51:—: —
fla)= 22
flay = 225
fl) = xej 1
fa)=
f(z) =z — arctgz
f@) =
o= £
fle) =zt ot
fla) = —
fw) =30+ - s 5
fa)=a+ e
fl@) = zes?

f(x):x—l—ln(e—l—)
223 + 2% — 2

@)= =
4a®

f@) =

1
f(x) = 2z — arccos —
x
(&) = e
f(z) = arctgz + 3z

(
f(z) = Va? + a3

[z =12,y = —x]

[LC: -lLy= ]
[x =+1,y = a]
p=v+3]
[x ==£3,y =0]
[(E:O,y:O]
[r=0,y=2]
[z =1y=1]
[z =2,y = 3x]
[x==%1,y = 2]
e =0y =2
o
3

1 1

[x = £1,y = +4z]

=]

[x=0,y=2x+1]

s3]
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Kapitola 5

Derivace funkce a geometricky
vyznam derivace

Priklad 5.1. Vypoctéte f’ (vysledek upravte) a urcéete Dy a Dy, jsou-li funkce f zadany pfedpisem:

5 2 5% — 4]
5= 44 i 2 _ 1 B 5

DT =6 g R
) -5 ]

C) f(:L‘) - 3\4/17)) |:4W:
Q) flo) =3~ 2/t {gxz_;i_;_

3 1 2 1

e) flz)=3Va?— gcotgx {\3/5 + 35z ]
f)  f(z)=22%+5sinx [62% + 5 cos z]
g) fx)=(2® —1)(z*-5) [5334 — 32% — 10z]
g x(z + sin(2z)) |

h) f(z) =ztgz {COS2 .
i) f(x)=(2*+1)Inz {2xlnx+x+;
i) f(x) = 2%cotgx {2xcotgm— - © ]
sin® z |

k) f(z)=+rcosz [(;Cj; —Vxsinz
1) f(z) =sinzcosz [cos(2x)]

m) f(z) = Valarctgx lZaBr\Z/tgx + 1€2
n) f(x)=2%1ogox [2“’ (1112 -log oz + :clln2> x> O_
o) f(z)=mrarcsinz {ﬂa;f/siinx + \/%,x € (0, 1)_
p) f(a:):%g(em—i—e) {xQ (em (1+§)+e),xeﬂ-2:
q) f(x)=xe"cosx [€®(cosx + z(cosz — sinz))]

17



Priklad 5.2. Vypoctéte f’ (vysledek upravte) a uréete Dy a Dy, jsou-li funkce f zadany pfedpisem:

f@) =7 i 1

@) =g

flay = 11T
o) = TEYE

o -

J@) = 1

fa) = (22 +hlﬂ)2rctgx
- 22

f(z) =23

f(z) = 31n(5z)

|

r(2zarctgz + 1) Inz — (22 + 1)arctg x|

1
[1 —sinz |
e®(sinx — cosx) |
[ sin’ x ]
21 - 2z) ]
[ase
497 ]
Eed
zIn(10)logx — (1 + 2?)arctg x|
{ (x 4+ 23) In(10)log 2z |
e (1+a—a2+2%)]
T

xln’z ]
Clnz+1)(22 +2) —22Inz]
(z+1)?

(6]

.
H
S
_IQ - 1_

1
[\/4x—x2_
C o]
|1+ 22 |

4
{—,x>0
:L. -

2—$ zEIR
3. /(1 +22)% ]
) :
{z_ﬂ”“

x € (—o0; —1) U (0; —i-oo)_

—1
x2 4z’

18



Priklad 5.3. Vypoctéte f’ (vysledek upravte) a uréete Dy a Dy, jsou-li funkce f zadany pfedpisem:

2

t
a) f(z) = g2 T In(cos x) tg ]
5 -
b) f(z) = arccos(1 — 2?%) [\/%
¢) f(z)=In(4 — z?) + arcsin S 2 + ! -
- 2 2 —4 Vaxr — gjz_
—sinz |
d =In(1 e
) F(@) = (1 + cos) =
) _
= arctgv6x — 1 —_—
e) f(x)=arctgv6x {me
f) f(ﬂc):2zau1r(:sin\/§—\/230—ac2 [ 2fx
g) fx)=(2*+ 4)arctgg — 2z [Qxarctg %
\/1—|—e$—1> [ xze® ]
h —r—2)VIter —In (Y 1C - _re
) =i n(mﬂ 2T
. 1 — e _ez b
DA e Luew)m_
2 — 24/ 1 V1 T
j) flz)=2vz+1+n (W) [ ;—x
— T 2x e’ |
k) f(z)=1In(e® ++V1+e?7) [m
1 * 1 *
1 = —1In(1 —
o= (i) (=) (5 x)
m) f(z) = (2 + 1)¥ctes [(x 4 1)arctgz—1 (2zarctg z + In(2?
n) f(z)=2%"® {xsmw <cos:ﬂlnx + smx)
0) f(z)=(2x)* ! [(2:1:)3“1 (3 In(2z) + Se + 1) >0
Piiklad 5.4. Vypoctéte druhou derivaci f” (vysledek upravte), jsou-li funkce f zadény predpisem:
a) f(z)=sin’z [2 cos(22)]
2cos? z + 6sin? 2]
b =tg?
) F@) = g% B
) :
c x) =1+ a? —_—
) ) Ve
=In(1 3
d) f(x) =In(1+ cosz) [1+cosx
2 — 222
2
O f) =G+ 1) e
Pi#iklad 5.5. Vypoctéte tietl derivaci f (vysledek upravte), jsou-li funkce f zaddny piedpisem:
a) f(z)=cos’x [4sin(22)]
1
b) f(zx)=zxzlnz {—332]
c) f(z)=xe* [(12 + 8x)e?]
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Priklad 5.6. Urcete rovnici teény a normdly v dotykovém bodé T ke grafu funkei f danych pfedpisy:
8

a) f(x):m,T[Z?] t:x+2y—4=0,n:2x—y—3=0]
b) f(z) = arctg Va2 — 1, T[V?2,7] [t C V2 4 2y + ZL_TW = O}
c) flz)=4—2% T[2,7] [t:dx+y—8=0,n:z—4y+2=0]
d) f(x) = arccotg (1_}_}2?2) , T[1,7] {t ry—x+1-— Z = 0}
e) f(x):%ln%, 71,7 t:y+ax—1=0]
f) f(z) = (2% —1)*™7, T[r,7] [t:y+zn(r® —1)+rln(x® — 1) —1=0]
g) f(z) = (cosz)®"® 4 3z, T[0,7] [t:y—3x—1=0]
h) f(z)=Ilnz, Tle,7?] t:x—ey=0,n:ex+y—1—e>=0]
cosh x

) flz)= (11952) + e, T(0,7] [niy+35+2=0|

) -
i) f(@) = (sinz)* + 22, T{g,?} {n:y—i—i—ﬁ—;:O_
k) f(z) = (cosz)" + 3z, T'[0,7] [n:y+§_1: ]

z \* 1 3z 3  In3

) f(x)ln(m) +12,T{2,?] {n T 7:0_
m) f(x):(sinx)m2+3(:osx, T[g,?} [n:y—%—}—%—lz
n) f(a:):(4—x2)smx+3cosx, T10,7] [n:y—&-ﬁ—zlz }

Priklad 5.7. Urcete rovnice tecen ke grafu funkce f, které jsou rovnobézné s piimkou p:

a) flx)=a%—12z,p:y=2 [y = £16]
b) flx)=a4+x—-2, p:y=4r—1 [y =4z — 4,y = 4x + 15]
[ 1 609

2 _ . _ _ L0

¢) flz)=a*+4x—5p:x+4y=0 _y yd 64}

Priklad 5.8. Urcete rovnice tecen ke grafu funkce f, které jsou kolmé k piimce p:

x3 [ 5 11
a) f(x)=E+2,p:x+2y—|—3=O y=2x—§,y:2x—|—§
b) f(z)=2®+32>+5,p:2r —6y+1=0 [y = =32 — 6]
¢) fle)=lhax, p:y—2x-1 [y:g—l—l—an]

nem4 feseni]

d) f@)=—va+2 piy=—5+4

Piiklad 5.9. Urcete derivaci y'(x) funkce definované parametricky nésledujicimi rovnicemi:

) tet sin 2¢ te( T 7r) 1—tg2t

a xTr = = — R — - 2
eL Y=o 2° 2 (1+ tg2t)2

b) x=acos®t, y =asin’t, t € (0,2n) [—tgt]

Pi#iklad 5.10. Urcete derivace 3/(z) a y”(z) funkee definované parametricky nasledujicimi rovnicemi:

b b
a) x=acost, y=bsint, t € (0,2r) {y’ = —~cotgt, ' = —.3]
a a?sin”t
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Kapitola 6

Diferencial, Tayloruv polynom
a dalsi uziti derivace

Piiklad 6.1. Najdéte diferencidl df(zo; k) v piislusném bodé z pro nasledujici funkce:

a) f(z) = (sinz)® +x, xo = g (]
cosh x
) f(z) = (1_1:62) + e 29 =0 (2h]
osh z
o) flz) = (@_1352) e 20 =0 =0
d) f(x)=(sinz)” +2x, xg = g [2h]
e) fla)y=vVaZ+1, =1 [%h]
f) f(z) =42®+ Yz, 20 = —1 [—233/1]
g) f(z)=In(z+ vV1+2a?), zog=-1 [h]
b f) =1 |
i) fla)=sin'z [
i) flx)= arcsin% ]
x2
K) @)= 5, w0 =2 Ed
Piiklad 6.2. Pomoci diferencidlu urcete pfibliznou hodnotu (na 4 platné cifry):
a) V80 [=8.9445]  b) In(1.1) [=0.1]  c¢*) 2400 [= 2.004]
d) V28 [=3.037] e €1 [=1.1] f) 3997 [= 2.990]
g¥) V82 [=3.009] h) /382 [=19.55] i) sin(—0.01)  [=—0.01]
i) V9 [=2.083] j) V15 [=1.1] k) arctg(1.1)  [=0.8353]
m) V267 [=4.043] n) 1.04° [=1.2] k) V30 [= 3.111]
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Piiklad 6.3. Napiste Taylorav polynom n-tého stupné T,,(z) v okoli bodu xy pro nésleduji funkce:

1 1 1
a) f:y=Ihz, z0=1,n=3 {3(x1)32(:cl)2+(x1)
T T V2 ™3 V2 ™2 V2 T \/5—
b) Jry=cosg o =gin=s ng(‘”‘z) ") T )y
A -
c) fry=e* xp=1,n=3 [362(30— 1) +2e%(x — 1)% 4+ 2e%(z — 1) + €2
. J
d) f:yzlJ_rz,:coz(),n:S [1+ 2z + 227 + 22°]
Piiklad 6.4. Napiste Maclauriniv polynom n-tého stupné (n € N), funkce:
. z?  ad "]
a) f:y=e [1+x+2+6+~-+n|_
22 ozt 6 g 1
b) f:y=cosz {1—4+4l o 4 (-1) @) n=2m_
o R B p2m—1 1
. o _1\ym+1 _ _
¢) f:y=sinx |:$ E‘L? 7‘—|— + (1) G 1) n=2m 1_
d) f:ry=In(1l+2) [
1
o) fry=i u
2
f) f:y=¢e" [
14+
ry =1
9 o= ({2) ]
Priklad 6.5. Rozviite podle mocnin x — ¢ néasledujici polynomy:
a) fry=a%—20+5 z9=1 [(z =12 +3(z—1)*+ (z— 1) +4]
b) fry=a'-32"—100—-11, 3p=2  [(z—2)"+8(z—2)> +21(z — 2)* + 10(z — 2) — 27|
¢) fry=a* 2242 +2 x9g=—1 [(z+D* =4z +1)° +4(x+1)* + (z+1)]
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Piiklad 6.6. Pomoci ’'Hospitalova pravidla vypocitejte limity:

a)

e’ —1

250 sin(2x)

. 1l—coszx
lim —
x—0 x

T —sinz

z—0 3

. 1 1
lim - -
z—=0 \zsinx =

. x s
lim —
=T (cotgx 2cosgc>

T 1T 1T 1
D= N~ N

+
8

23

o —1
lim
z—1 lnx
-3
lim v

=322 —8x + 15
2 —92x —1
sin?(3z)

Inz

lim
x—0

im
z—0+ cotgx

lim ze™™®
Tr—+00

lim Inz-In(l —z)
rz—1—

lim a(er —1)
r—Fo0

lim (sinz)'®®
x—0+

: 1 2, \cotg (2z)

lim (cos(3x)) =2
x—0

Inx

lim
z—=>11—2xo
. 2arcsinz
lim —
x—0 3x

. coshz —cosx
lim ————
x—0 {,132



Kapitola 7

Prubéh funkce

Priklad 7.1. Urcete maximalni intervaly ryzi momotonie nasledujicich funkei:

a) f(x)= :1726“” [rostouci na (—oo; —2), (0; +00), klesajici na ( — 2;0)]
b) f(z) = 122° — 152" — 402> + 60 [rostouci na (—oo; —1), (2; +00), klesajici na ( — 1;0), (0; 2)]
2 1 1 1

c =ze " ostouci na ( ———=; — ), klesajici na | —oo; —
) )= oo (75 gg ) st 2>< ﬂ
2
d) f(z)= lm— [rostouci na (v/e; +00), klesajici na (0; 1) Vel
nx
e*) f(z)= : ix 5 [rostouci na ( — 1;1), klesajici na (—oo; —1), (1; +00)]
x
3k—1 3k+1 3k+1 2k+2
f) f(z) =z + |sin(2x)| {rostouci na < 7T ;— 7r>,k1esaj1’c1’ na < ; ; ;_ 7T>:|
) @)=L touct na { 0; ==}, Klesajicf na (—o0;0), { —=:+
g )= 5 rostouci na { 0; 7= ) klesajici na (—00;0), ( 1= +00
h) f(z)=/(z*—1)2 [rostouci na , klesajici na |
i) f(z)=xzh’z [rostouci na , klesajici na |
1
i) fl@)y=z—--= [rostouci na (—o0;0), (0;+00)]
x

s '8 8’ 8

1-v17 1 11 17
k) f($> = 111(1 +x - 4552) |f'0$t0110f na ( > kleS&_]lCl na < i

24
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Priklad 7.2. Urcete lokdlni exrémy nasledujicich funkei:

a) f(r)=a%—62%+92 —4

b) f(x)=+Vzxhz
O fla)= —p

N 1+sin“x

d) f(x)=arctgx — %111(1 + %)

) @)=

D fa) =2
.

N f@)=1,

[lok. min. z = 3,lok. max. z = 1]

[lok. min. x = 6_2}

[lok. min. x = 2k + 17r,lok. max. x = km, k € Z}
[lok. max. z = 1]
k—1 8k + 3
[lok. min. x = m,lok. max. x = T+7r, ke Z}

[lok. min. z = 0,lok. max. z = 1]

[lok. extrém neex.]
[lok. ]

[lok. min. z = —1,1ok. max. z = 1]
[lok. max. z = e+ 1]

[lok. min. z = /-2

Piiklad 7.3. Urcete maximéln{ intervaly ryz{ monotonie a lokdlni extrémy funkce f (pokud existuji):

, 5 o 5\ 5
rostouci na 1;—1—00 ,klesajici na | —oo; - 1

a) f(z) =222 -5z+1

b ()=
) fl)=""+

4

[rostouct na (1;e?), klesajici na (0;1), (€%; +00), €?]

[rostouci na (—o0;0) U (0; 4+00)]

[rostouci na ( — 1;0), (1; +00), klesajici na (—oo; —1), (0,1),0,
[rostouci na (—oo; 0), klesajici na (0; 4+00),

[rostouci na (—o0;0), (1; +00), klesajici na (0; 1),

[rostouci na (0; 4), klesajici na (4;8),

[rostouci na (—oo; —2), (2; +00), klesajici na ( — 2;2), —2,

[rostouci na (—oo; —26), (1;+00), klesajici na ( — 26;1), —26,

25
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Priiklad 7.4. Najdéte maximéalni intervaly ryzi konvexnosti, konkdavnosti a inflexni body funkei:

a) f(z)=2°+3z
b) f(z)=In(x+2)

4

3 —1

d) f(@)=2>-1+ Va?

o f@)=17m
0 s =

[konvexni na (0; +00), konkdvni na (—oo;0), 0]

[konkdvni na (—2;400)]

[konvexm’ na (—oo; —v/2), (1; +00), konkdvni na ( — v/2;1), 7\3@}

1 1
konvexni na | —oo;——— ),( —=;+00 |,
| (=-3v3) (55+=)
konkavni na < ! O> <0 1 > + L]
VIl - = ) Py R
3v/3 3v3/ ' 3V3]
[konvexni na ( —/3;0), (v/3; +00),

konkévni na (—oo; —v/3), (0; V3), —v/3,0, V3]
4k+1 4k+3 >
) 7Y,

ke ;
|: onvexnl na < B) 5 B)

4k +1

m ke’

konkévni na <2k7r; kT 17r> , <4k +3

) 5 (2k + 2)7r> ,

[konvexni na (—oo; —3), (3; +00)]

1 1
[konvexnl’ na (—oo; 1— 2\/§> , <1 + 5\/57 +oo> 7

1 1 1
konkavni na <1 — 5\/5, 1+ 2\/§> 1+ 2\/5}

[konvexni na { — 4;1), (1; +00), konkdvni na (—oo; —4), —4]

[konvexni na (—oo; 1), konkdvni na (1; 4+00),

1
[konvexni na (—oo; 0), konkdvni na (0;+00), 0

[konvexni na ((2k — 1)m; 2km), konkdvni na (2km; (2k + 1)m), km, k € Z

]

]

[konvexni na (—oo; 400)]
]

[konvexn{ na (0; 4+00)]
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Piiklad 7.5. Vysetiete prubéh funkei:

a)

f(z) =23 -3z 42
[Df = IR, rostouci na (—oo, —1), (1, +00), klesajici na {( — 1;1), lok. min. z = 1, lok. max. x = —1,

konvexni na (0; +00), konkdvn{ na (—oc; 0)]

S0 = 2

[Dy = IR, rostouci na ( — 1;1), klesajicf na (—oo; —1), (1; 4+00), lok. min. z = —1, lok. max. z = 1,

konvexni na { — v/3;0), (V/3; 400), konkévni na (—oo; —v/3), (0; V/3), asymptoty y = 0]
x
fz) =

3— a2

[Df = IR — {—V/3;V/3}, rostouci na (—o0; —V/3), (—V/3; V/3), (V3; +00),

konvexni na (—oc; —\/g), (0; \/g), konk4vni na (_\/§; 0), (\/37 +00), asymptoty z = +V3,y = 0]
f(z) =In(4 — z?)

[Dy = (—2;2), rostouci na (—2;0), klesajici na (0;2), lok. max. « = 0, konkdvn{ na (—2;2),

asymptoty x = i2]

o) =m (155)

1—2x

[Dy = (—1;1), rostouci na (—1;1), konkdvni na (—1;0), konvexn{ na (0; 1), asymptoty = = +1]
f(z) = /222 — 23

fla) = e

[Dy = IR — {0}, rostouci na (—o0;0), (1;+00), klesajici na (0;1), lok. min. z = 1,

konvexnf na (0; +00), konkdvni na (—oc0;0)]

flo) =we T

2
f(z) = arcsin (1+xe>
fa) = (z+1)(z —2)*
[Dy = IR, rostouci na (—oo;0), (2; +00), klesajici na (0;2), lok. min. z = 2, lok. max. z =0,

konvexn{ na (1; +00), konkdvni na (—oo; 1)]

2?(x —1)
=Gy
-3 =17 -3+ V17
lDf = IR — {—1}, rostouci na (—oo; 2> ,(=1;0), <+2, +oo> ,
.y -3 —17 -3+ V17 . -3+ V17
klesajici na ({ ———;—-1),{( 0; ——— ) lok. min. z = ——,
2 2 2
-3 -1 1 1
lok. max. x = %,O, konvexn{ na (—oo; —1), <1; 5> , konkdvni na <5;+oo) ,

asymptoty x = -1, y =x — 31

f(x) = /8z2 — 24

[Df = (- 2V/2; 2\/5), rostouci na ( — 2V/2; —2),(0;2), klesajici na { — 2;0), (2; 2\@), lok. min. z = 0,

lok. max. 2 = +2, konkdvn{ na ( — 2v/2;0), (0; 2v/2)]
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xr — 2

W =7ma

1 1 1
lDf = IR, rostouci na <2; +oo> , klesajici na (oo; 2> , lok. min. z = 5

—3—41 —3+4++41 . -3 — /41 —3 4 /41
; ,konkavni na [ —oo; , ;oo |,

k ,
onvexni na < 3 3 3 03 3 S

asymptoty y = £1

f(z) =cosz —sinx

f(x)

sinx
24 cosz

2 2 2 4
lDf = IR, 2m-periodickd, rostouci na <—;T + 2km; % + 2k7r> , klesajici na <;T + 2km; % + 2k:7r> ,

4 2
lok. min. x = g + 2km, lok. max. z = g + 2km,

konvexni na ((2k + 1)m;2(k + 1)7) , konkdvni na (2k7; (2k + 1)7), k € Z

fle) = (1+a)e

f(z) =In(z+ v1+22)

[Df = IR, rostouci na IR, konkévn{ na (0; +00), konvexni na (—oo;O)]
f@) = Y1—2

[Dy = IR, rostouci na (—oo;0), klesajici na (0;+00), lok. max. z =0,
konvexni na (—oc0; 1), ( — 1;+00), konkdvn{ na ( — 1;1), |

Inx
f(x):$+7

[Dy = (0;+00), rostouci na (0; +00), konvexn{ na <e%; +00), konkdvni na (0;e

(M

);

asymptoty x =0, y = x]
4

T
[Dy = R — {—1}, rostouci na (—oo; —4), (0; +00), klesajicf na ( — 4; —1), (—1;0),
konkdvni na (—oo; —1), konvexn{ na (—1;+00), asymptoty © = —1, y =z — 3]
322 + 4z + 4
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V) @)=

[Df = IR — {—1;1}, Klesajici na (—oo; —1), (—1;1), (1;00), konkdvni na (—oo; —1), (0;1)
konvexni na (—1;0), (1; 00), asymptoty = = £1, y = O]

w) flz)=3-Vz-2
[Df = IR, klesajici na IR, konkdvni na (—oo;2), konvexn{ na (2; oo)]

) f() = (@? - 1)
[Df = IR, rostouci na (—oo; —v/2 — 1), (V2 — 1; +00), klesajici na { — V2 — 1;v/2 — 1),
lok. max. & = —v/2 — 1, lok. min. = v/2 — 1, konkdvni na ( — V3 — 2;/3 — 2),
konvexni na (—oo; —v/3 — 2), (V3 — 2;00), asymptoty y = 0]

y) fl2)= 55—

x
[Df = IR — {—1;1}, rostouci na (—oo0; —1), (—1;0), klesajici na (0;1), (1;00), lok. max. z =0,

konkdvni na (—1; 1), konvexni na (—oo; —1), (1; 00), asymptoty x = 1, y = 1]
3
z) f(z)= 3_ 42

[Df =R — {—\/5; \/g} , rostouci na ( — 3; —v/3), (—V/3; V3), (v/3; 3), klesajici na (—oo; —3), (3; 00),
lok. max. x = 3, lok. min. x = —3, konk4vni na (—\/§; 0), (\/g7 00), konvexni na (—oo; —\/g), (0, \/g),

asymptoty x = +/3, Yy = —x}
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Kapitola 8

Primitivni funkce

Priklad 8.1. Integrujte rozkladem a pifmou metodou dané funkce:

5 1 Ja rt 2 |

* 3 _ = L 4 4
a*) /(x er ) >dx {4 ln|x|+5z\/5_
2)3 12 4]

b) /7@—’_3) dx {x+61n|z|2
x T T |
5 2 4 _ .2 3 -
c) /H#dx {g+m2—1n|x|_
3 1 1 ]
5 6/577 27

e) / (3¢/7 — 7z) da {»TQI
3 —2x+1 1 2:
e ["’”zmﬁx_

g) /(1;!E>2dx {x—Zlnﬂ—i:
R o
i) /(M_H_‘l)dx {28335/2+33+41

3 25/3  3a2 15 22273 " 3u

j) /(x3—3x2+4x—7)dx [T—x%zx?—?x:
k) / <\/% +(3- 2x)2> da E\/?T:H 9z — 622 + %:CS_
1) /:v(2:c —5)dz Exs _ gxz
/x4 10x +5 {iloxi

0 | (m[ ) o 5 (3 41)

o [EER 4w - )]
/\F+1 )z — vz +1)de [§x5/2+z]
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Piiklad 8.2. Integrujte rozkladem a piimou metodou dané funkce:

(A

b) /\/5(1—952)(11;
c) /de
2 — x?

9 /x+\/§

o) /<W+c0s
0 [ (s )
2 5sin®z + 3cos® z
h) ?;\/de

i*) /

V[ e
k) /e$(1+
) /ﬁdx

w et

dz

cos? x

2sin® z cos?

3 — 2cotg %z
— —dx
cos? x

dz

—x

e

cos? x

)dx
1+

3)daz

n) /3—1—6_:” sinmdx
e xr
2z __ 1
0) / ¢ dz
el‘

—4
—dz
P) / V16 — 1622
V1422
q) dz

V1—z4

2:5) dz [4ln|a:| —

dx

31

[:z: — 3223 ¢ 3x1/3_

|

2 2 4]
23/2 _ 2,72

3 3

1

-
T

o —
S

N

[—cosx —tgx

]

5tgx — 3cotgx]
2

e

|

[3tgx + 2 cotg x]
[tgz — cotg x]
[€” + tgx]

[2 arcsin x]

5]

[3e® — cos x]

2x
e’ + %
[e" +e7]

[arccos x]

[arcsin z]



Priiklad 8.3. Integrujte metodou per partes dané funkce:

a) / xarctg x dx

b*) /accos:rdx

c) /xsinxdx

d) /(395 +2)coszdx
e*) /x3ex dz

f) / z? cos x dx

g) / x? cos® x dx

h) l/@373x+2kx¢r
i) / r?Inzde

j) /z3arctgxdas

k) / arctg z dz

xarcsin z dz

)

—

) / arcsin d

m ——dz
V1—2a2

n) e” cosxdx

0) e’ sinx dx

p) e” sin® z da

ze® dx

zlnxdx

cos? z dz

sin? z dz

\\\5\\\\
S
&

x3 x? 1 T
z 2 Z)gin(2 Z cos?
[6+( 8)sm(m)—|—4cosx

(z® +1)

¢ T
arctger — —
2 g

2

[z sinz + cos x|

[sinz — x cos x]

[3cosz + (3z + 2) sin z]
[z%e” — 32%e” + 6ae” — 6e”]

[2° sinz — 2sinz + 22 cos z]

[e”(2* — 52 +7)]
1 37
{33:3 Inz — %

3 — 3z ]

12

1 (z* —1) —

{arctg T

1
[xarctgx ~3 In(z? + 1)

V1 — 22

[xz arcsin x arcsin x

2 + 4 4

~ arcsin® z
2

R
—e”(cosx + sinx)

1
[Qem(sin T — cosT)

1 2
[56” sinz(sinz — 2cosx) + gem

[ (x = 1)]

[zInz — ]

{372 ( 1>_
— (Inz — =

2 2/
1 . i
{2(30 + sinx cos x)

[2(37 —sinz cosx)
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Piiklad 8.4. Integrujte pomoci substituéni metody dané funkce:

1
a) / sin® z cos x dz [4 sin’ x}
b) / 62 sin(3z?) da [— cos(327)]
4tg 3z 4
c) / . dx [tg “x]
S 13/27
d) cosz - Vsinz dz [2(81?

e) / —dze ¥ dx {67%2-

_ 93]
6x2e 20° g |:76 2@

22517 cogr da

31n? x

T

—1
1+x2 [1—1—:102_

0/
/
/ 3“@ [224]
) [
9 | T

dx
A 8;103 +27)2

Y /wm

6 _ -
m) / v [\/3332 "5z +6
/312 — 5z + 6

3 —1
n) / T da [ —
sin® x sin” x |

0) / sinz de [ 1 ]
2V cos? x 4/COS T |
4cosx
———dz {3 1+ 2sinz 2/3}
) V14 2sinz ( )

q) / 2\/% dz [f\/ 1 + cos? x]

r) / _ dz [ln|In(Inz)|]

zlnzin(lnx)
{ : 3:102}
arcsin ——
2

[arcsin(\/ﬁex)}

/ V4 — 9zt de
2e*
/ NoErrrh
W) / 6te (30) dz (21| cos(32)
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Piiklad 8.5. Integrujte pomoci substituéni metody dané funkce:

1
/W dx [arcsin(ln x)]
zvV1—In"z
30z 2215 |
b) /m d.’L’ [\/ﬁarctg 5
/ dx arctg | z2 + 1 -
9+ ( 33:2 +1)2 3/
V[ Ered
tg x sin® x sin? z |
/ 4sin x cos® x dx [— cos? x]
21
/ n:17 [ln2 x]
2 arctgx
/ 14 a2 [arctg2x]
/ VT2 du [(1“393)3/2
/ 1 dz {_ Vb — 4z
Vb —4x 2
3x 3 ]
. _3r 4 3
)| o
22 4 7)2/2]
22 7d (7
/x\/ e+ 7dx [ 6 |
. 34 10)4/37
1) 92% /23 + 10 dx {9(1:20)
4 -_
m) \/% dz {73(8 - 1’2)2/3_
/ -7
1+ 2z)3 4(1 + 22)? |
: _
/3COS xsinzdz [—cos5:1c
1 9 ]
/x2 {21n|x —1\_
/ cos2 1—1x) [t (= —1)]
cosT 3/ |
/ 3Sln2/3 [ i
/ marcsmx d [ arcsin ]
- t 1 |
/ z 1 ir(;ng 3 (—arctg?®z + In(1 + 2%))
/ w0 ) dz [arctg (In 2)]
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Piiklad 8.6. Integrujte pomoci substitu¢ni metody dané funkce:

0 [ee-yta [(49:233)
b) /(2x +1)3dz {@x:lf
) L
e) / e L { — q
) /33(8 — 32)8/% o [~5(8 - 32)1/7]
2) / V5 — 6z dx {_(5—68-””)%'
N
) / 3 1— 5z 0 [—V3 — 22]
i) /sin(2x —5)dx {—; cos(2x — 5)
k) / Sin2(31gc —7) dz [;cotg (3z — 7)_
) / C0521(8a:) dz {;tg (8’5):
=) / %S(@;)dx [—cotg (22)]
n) /146“’8 dz [2¢7%)
0) /3673x+1 dzx [_673m+1]
p) / 62;_ L [em N ei ]
0 / e®/2 _26—1/2 s |:e:c/2 n 6_1/2]
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1
—d
2) /x2+4x+5 v

b) /;dx
22 +3x+3

2
d
) /173z+3x27x3 .

2
d) _/x2—2x+5dx

/;dx
V1= (22 +3)?

50

v/1—(25x)2
/7@
V3 + 2z — x2
/ 1
—_——dx
Voo
—dx
/\/2$—$2

5
/ /36 — (5x)2 ar

k -

) / (+1) 4
/a:2 2x +5 dz
/1+ 352

Piiklad 8.7. Integrujte pomoci substituéni metody dané funkce:

[arctg (x + 2)]

lQ\/garctg \/3(2;?—’—3)-

1
=
[arctg L_l
2 .
1 . 1
[2 arcsin(2z + 3)

[2 arcsin(25x)]

[2 arcsin x
[arcsin(z + 1)]
[3arcsin(x — 1)]
arcsin S—x

6 -

[arctg (z + 1)]

[ . z—1]
arctg ——
2

[arctg (5x — 2)]
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Priiklad 8.8. Integrujte pomoci rozkladu na parcidlni zlomky dané funkce:

a)

SR

c)

d)./

627 722 — 3z °

422 — 162 + 15

18(3z% 4+ 1)

22 =3z +2

3+ 222+

2(z? — 4z +5)

)
m)

d
/3—1—90 (14 2z +22) o

4 — 4:c+z2

d
x16—Mx+%w .

222 +41x—91
(z —1)( fooz—12)

2x2+9x—5
323 — 5x? + 8x
2 2zx+1)(z2-1)

1
[ln|x+1| — 21n|2$+1]

2 1
{5ln|m—2| + 1—01n|2x+ 1]
[In|z —2|+3In|z — 1| —2In|z + 2|]
OIn|3z+ 1| —11ln|z| 4+ 21n |2z — 3]

|

In|z—2|+8ln|z+ 1| —9ln |z + 2|]

Tonlz
2 24z

In|2z — 1]+ 5In |2z — 5| — 61n |22 — 3|]

[62 —27In |z — 2| + In|z| 4+ 561n |z — 3]
2+ x|

1
{hl
5 |3—x|]
—24 |z|” |2 — 1]*]
In
x—1 |z + 2|13 |

6
[2ln|x| Injz+1]+ ——
T+ 1)

L1
(-1)2 * (z+1)?]
[2® — 142 + 521n |z + 3]

1 2 1
[3ln|z+1+3ln|x2

~1 L [3+a]
2

1—|—x)+1n 1+zx

2 +1n|2 \
—— +Inl2—=
2—x

L 1 +In a -

16 \ 4 — 3z 3r—4|/]

-1 9l z+4| 4 ]

x+2 r+2| z+4]

1V (g — 4)5 T

I (x —1)*z—4)

(z+3)7 ]

1 2z — 1]

|2

[11 x—|—5'_

3 2 )]
[_Q(x—l)_x—l—Hn(x_l)(m+1) \
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Priiklad 8.9. Integrujte pomoci rozkladu na parcidlni zlomky dané funkce:

9z —5 2 ]
—d —+hh|3x -1
8) /9x276x+1 v [3(3:171)+n|m |_
5 4 3 3 2_2
b) /x Rk +4x1+x dz [2 +z+In(Jz° — 1|V + —l—arctga:
4 —
Y4 a® — 227+ 220+ 3
o) /”" R sl e 5 G/ prpe v e
x2+x—2 3 |
x+3 Tr —5 14 2z — 1]
d ——=d t
) /($2—$+1)2 € [3(x2_x+1)+3\/§arcg 7|
e) /7333—5—1 dx v 0 + o + 5 arct 2]
@ 2P 8?12 32E2+2)  32v2 PR
f / 5z + 3 e 2c -7 N 3z —3 —|—iarct x—1]
(22 — 22 + 5)3 422 —20+5)2 ' 16(z2 — 20 +5) 32 8T
2z +2 1. (z—1)? 1 1
——— d -1 — arct
e /(x—l)(x2+1)2 v {2 VL T e
x? 4
h d 1 1+ ——
) /x3+5x2+8x+4 . {n|x+ ‘+x—|—2_
. 5z —1 T —2 2 ]
i /363—396—2dJE [ln x—l—l‘_x—l—l_
422 1 |
j) /1_:17964 dx {ln ;t1’—2arctgz_
10(72% + 1) x—1]]
k ————d 12 t 1
) /334—1—4302—5 o \/garcg\/ngn z+1|]
1) 67xd —2In|z + 1|+ In(z? — 2+ 1) + 2v/3arct 20— 1]
o T rt—x arctg 7
/ do e+ 1] 4 —|
n =
m3+5x2+8x+4 v —|—2
1 1
n) 2+ xfln\x|+f+21n\zfl|
—x2 x |
\/5 X
0) ac2 x— arctg\—@
3m4 z |
p) /x2 5 {x36x+6\/§arctgﬂ_
1 z — 1]
Q) /:)33 Lj—kln " ‘
r) /xx2+1 [2In|z| — In(z? + 1)]
s) / 2In|z — 1| — In(2? + = + 1) 4+ 2v3 arct 24 1]
x3—1 g 73
622 — 1
) / rort [41n |z + 1] — In |z| + 31n |z — 1]]
u) /w2—|—1 x2+x)d:c [4In|z| — 2In|z + 1| — In(z® + 1) — 2arctg z]
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4
V| eren®

2(x® - 6)
b ——d
) /x4+6x2+8 *
6x
—d
) /$2—|—2x—|—4 .

6(3z + 8)
d) 5
x? + 2x + 10

10
2 / (5x +4)3 dz
f) / 28(~5z +16) |

222 4+ 7
g) /2z2—|—4x—|—6d
b) /4m2+4x+16dx
/ x2+1)dx

Piiklad 8.10. Integrujte pomoci rozkladu na parcidlni zlomky dané funkce:

2
{2ln|x+1| - —In(2? + 1)

[3 arctgg —In(z? + 2) — 3V2arctg 2 4o In(z? + 4)

39

[32\/ 14 arctg

V2

2
2 _35 In(22% 4+ 7)

V14

1]
[7\/5 arctg %

+1]
3In(z? + 2z + 4) — 2v/3 arct re-
[ ( ) 5

%
[9 In(z? 4 2z + 10)10 arctg %




Priiklad 8.11. Integrujte dané funkce:

a) /el‘ cos%dx Ee* (sing +2cos§):
b) / (2 +2)% " da [e=*(—a® — 6z — 10)]
c) / ze®® dx [ie%@x — 1):
8 /332 sin(30) do {_ 22 co§(3az) 2 sig(Sx) L2 c02s§3x):
o [Ha [—e~*(3z + 1)]
f / (1-o)e* da [ze™]
5 [ sosin(3o)ds {—xcos(?)x) " ;sin(?)x):
h) / sin(2x) cos x dz [—g cos® x
i) /xln(x—l)dx B(ﬁ—nm(x—n—gf—;“:
e o T
K) / 41n(22) dz e In(2z) — 4a]
1) / S:f da {ge‘” cosg + %ez sin ;c
m) / l%x d {21112 a:
n) / =27 sin(3z) dz {— 61; (3 cos(3z) + 28111(333)):
0) / 3 cos?(3x) da ﬁt ((cos(3z) + 2sin(3z)) cos(3x) + 2):
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Kapitola 9

Urcity integral a jeho aplikace

Piiklad 9.1. Vypocitejte urcité integraly:

/2
a) / sinz dz
0

3

o
-~

NLY
ﬁ\
[N
@l
o,
8

|
—

2 o =) = = =
— \‘\NI\
N S
) Bl 5 09
g =
= o
g
(o
g

1 cos(2x)

N
—
A

w

D

&

= =2 £

T 5— T,

= = N

=~ :w ng
| +|
I —
o,
5 &

(2% =322 +1)da

2sin?(2x) dz

1
(I2 +x> dx

2 coszsinx dx

22e 2 dz

[~3In2 + 21n3]
[0]

(2tg1]

[14]

[4 — 2arctg 2]
[—266_1/2 + 16]

[—5e7% + €]

41

cos x dx
—m/2
™

/
d) /0 5sin(4x) do

—m/4
1/2
r) / tgx da
—1/2
10
6
t —d
) /1 9z o
v) /2J;Sin2xdx
0
3
X) /xe dz
0
z) /xcosxdx
0

[\/é arctg ?

[—2 4+ ]




Piiklad 9.2. Vypocitejte urcité integraly:

™
a) / 2% sin x dx
0

1
c) / 4x arctg (2x) dz
—1
1
e) / 2V d
o T + 1
3
|
0 4:1,' + 4
4
i) / VT dx
2 V-1

k) / sinzy/1 + cos? x dx
0

D!
—d
m) /0 Tr vz x
0) / 2(1 — cosz)3 dz
0

4r+1
4z

q) /01 12z dx

dx

1
s) / ‘
0 \/4 — .122
w/2
u) / 16sin* z dz
0

/2
W) / 4sin x cos® x dx
0

——dz
[1 V16 — 422

[5arctg2 — 2]

[4 — =]

[4]

[6—2In(v2—1) — 2V?2]

V24 In(1 +2)]
[4—2In3]

[57]

o5
-3

[37]

1]

Priklad 9.3. Vypocitejte urcité integraly:

2 1
2) ]£ G

) / 2
¢ 224
‘/52Mx
e)
1 x

/8
g) /0 (1+tg(2z))dx

) 93(x —1)
1 IRRVEES!

2
k) /Ai@jdz
o 1+=x

1
m) / 22z + 22 da

0

0) /077/2

dx

dx

dx

Ccos T
7 dx
54 sinx

18
4225

[~ In3]

[ln2 5}

1

[23]

[arctg 4]

[2\/?: —In(2 4+ V3)

[In6 —

In 5]
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N

arctg x dx

S~ —

6 arcsin g dx

N2
o
)
E%“'?
| BI=
o

8

2
2(1+41
h) /ﬂdx
1 x
* 1
i) /’m z+ - de
O 4
) /2 L _a
—dx
1 zy/1—In’z
n) / 8 cos® xsin® x dx
0
2
6
d
p) /1 6 —1 o
2
r) / V1 —coszdx
0
/2
t) / cos? zsin(2z) dz
0
1
16
d
v) /0 8 dz2 "
X) / 3sin” z dx
0
1/2
2 / 2(1+2%)
0 1—a?

1
-1
f) /x dz
0o T+1
3
h)n/ 2 4
2 T -1

2

2
Dﬁ/(+ﬁ>m

1 l‘
/2 10

—d

n) /0 2cosx + 3 “
10

p) AW

——d
4 4 cos? x .

Pmﬁﬂ—;m#
%+6V§—H}
[—Ve+ Vel
[n*2 +21n 2]
[17V17 — 1]

[arcsin(In 2)]

[?]

P¢§

|

]
[V21n(3+2v2)]

DN | =

[4]

[-1+21n3]

[14]

[e? +1n2 — €]
[1-2In2]
[9In2 — 31n3]
1]

[3In2 — In 5]
lélx/g arctg \éﬂ

[vor]



Priklad 9.4. Urcete obsah rovinné plochy ohrani¢ené kiivkami:

1
y = |logx|, x Tk 0,y=0,

y=—a’4+40 -2, z+y=2,

y =arcsinz, z =0,z =1,

y=uasinz, y =0, z € (0;7),

4
‘rziﬂy:17y:47xzoa
Y

yzl_x7y2+x2:170§xay>oa

y' =z, y=2a"

y=a’>—x—6,y=—x>+ 5+ 14,
yr =4,z +y=>5,

y=e “sinx,y=0,z € (0;7),
y=In?z, y=Inz

2 2
y—m,y—w,

y=a>+2?—6x,y=0,2¢c (-3;3),
42% + 9y* = 36,
y=6x—x2% y=0

22 +9? =16, 9% =6z, 2 >0,
y=a+4dz, y=ua+4,
V=2z+1,2—y—1=0,

=2 y=238

[In 3]

7 -
[ln7—2

9.91n10 — 8.1
In10
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Priklad 9.5. Urcete délku oblouku rovinné kiivky:

. 8 (13v13
3 2
= 0:1 = 1
) posireon, 5 (200
b) y=+vx—22—arcsinyz, z € (0;1), 2]
¢) z=a(t—sint), y=a(l —cost),a>0,t € (0;m) (cykloida), [8a)
d) x=uacos®t,y=sin®t,a>0,t¢c (0;7) (asteroida), [6a]
670
e) y? = (x+1)> x <4 (semikubickd parabola), [27
e® +1 ¢ +1]
f =1 1;2 1
) y=w S e ), =
) y=In(sinx) $G<E-E> }1n3
g Yy= ) 3 ’ 2 9 2 ]
h) x=2a(1l+cost)cost, y =2a(l+ cost)sint, a > 0, t € (0;27) (kardioida), [16a)
Piiklad 9.6. Urcete délku oblouku prostorové kiivky:
a) x=acost,y=asint, z=>bt, a,b >0, t € (0;2m) (Sroubovice), [277\/ a? + bz}
1 1 3
b) z=ty=_-V8t3 2= _t* tec(0;1), -
3 2 2
t
c) x:t—sint,yzl—cost,z:4sin§,t€<0;7r>, [27]
d) :C:et,y:e_t,z:t\/i,tew;l}, [e—e_l]
Piiklad 9.7. Vypocitejte hmotnost a soutadnice tézisté rovinné kiivky s délkovou hustotou p:
3 -3 2a]]
a) x=acos’t,y=sint,y>0,a>0,p(t) =1, 3a; O;E
2 2 2 2r] |
b) z*+y*=r‘y>0,r>0,p(x)=1, |:Tl"l";[0;
T
1 1 et 4+ 4e? —17]
— T (pT —x ~1:1 -1 . .
O y= (e e, e (1), pla) = 1, B erra—]
101
d) z=a(t—sint),y=a(l —cost), a>0,t € (0;2m), p(t) =1, {Sa; [71'@; ga
3a? [b5a 157ra::
3 .3 3
= 5 ta = ta ) 207 >07 t) = t7 = |5 s
e) x=acos t,y=sin"t, x,y a p(t) = acos { z {8 256 ||
Priklad 9.8. Vypocitejte hmotnost a soutfadnice tézisté prostorové kiivky s délkovou hustotou p:
a) = =acost,y=asint, z=>t, a,b>0,t € (0;2m), p(t) =1, {27“/ a? + b?; [O;O;ﬂ'bﬂ

b) x =acost, y=asint, z ="bt, a,b >0, t € (0;27), p(x) =27 — ¢, [27?\/@2 + b2 [O;

x? 64 12 16 |9

a) y g y=0z=8 {3,{6,5” )y T, x Y, [3,[5,
32 8 5 12

:4— 2 = —_— L= 2: = 3 _— | —

c) y z*,y =0, {3,{0,5” d) y* =z,y=2, {127[25,
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a)

Q

Q:

. 0<y<sinz, 0<z<m p(z)=|coszl,

2 +y’ <4,0< 2 <y, p(x) =uz,

:x2+y2=ay7a20,p(y):y,

P-l1<a<ly—1,0<y <2 0(y) =y,
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Kapitola 10

Nevlastni integral

Priklad 10.1. Vypocitejte nevlastni integraly:

+o0 9 +oo 3
a) / s dz 1] b) /1 e dz 2]
o2 e
c) / o dzx [+00] d) /1 Y dz {111(1 + \/5)}
+o0 +oo 8
0 ol =2 T g
+o0 too 3
g2) /1 PG P dzx [r — arctg 2] h) /0 e 10% dx [10]
+00 too 3
/0 *sin(2x) d [1] j) /1 perag| dz [+00]
+o0 400
/ —/2 4y [1] 1) /1 zsinz dx [diverguje]
0
! 2In2 — 7 T Ing
/_ x2 Ty 4 { 8 ] n) /2 E [+oc]
+o00 0 1 -
°) /1 x?(x Ty 4 [=in2+1] p) /_OO RS [E}
too] too oy . .
q) /1 % dz [1] r) /0 9213 dz [diverguje]
0 x 1 +oo Ip?
S | el 2
) [ e 0 [ e ?
e 1 e 2g
— - 1
0 et S I A !
—+o0 —+oo 2
w) / 1 arCthm dz [+ 21n2] X) / 223%™ dx [1]
1 T 0
+oo 9 2 2
— 2 d
y) /0 T2 dz [ W\/g} 7) /0 0 x [7]
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Piiklad 10.2. Vypocitejte nevlastni integrély:

400 1 m/2 1
a) / cos(Inz) dz [diverguje] b) / ——dz [+o0]
x o COS
1
/ 2z — 1) In* z dx 2 In?2 — 2] d) / dx [+00]
0 2—x
1
/ [16] f) / Inzdz [—1]
_ x2 0
! 1
— 2 h
/f T ST
1
/ R E [+oc]
+°° 2 arctgx Foo 4
cos(Inz) lnx 1 oo 1
/ ” HEE A= g
o [ nenf def ] ) [T (divergujel
cos2 nen{ def. p T x iverguje
v oo 1
/f T g;2 dz [Z} r) /700 72 4+ 21 + 2 dz [7]
arctg x 3 Les
+oo
/ dz [diverguje] V) / e 17l dz 2]
2 3
/ sin T4 [diverguje] X) / ilx dz [diverguje]
0o —2 T = 1
e 27 e
d — —d di j
/0 \f x [\/ﬁ] ) /0 o4 [diverguje]
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