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Kapitola 1

Mnozinové operace, ¢iselné obory a
vyrokovy pocet

Piiklad 1.1. Urcete vSechny podmnoziny mnoziny M:

a) M= {_4a 3, 5} [Q)v {_4}7 {S}a {5}v {_47 3}’ {_47 5}7 {3’ 5}’ {_4’ 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={-2-1,0,, N={zeZ:|z+1]<1} [
¢) M={-4,-3-2-10}, N={seZ:|x+2/<2} |
d) M={-2-1,0}, N={zeZ:|z+1] <1} [
e*) M={-2-1,0}, N={zeZ:|z+2|<2} [

Piiklad 1.3. Zakreslete nésledujici mnoziny a urcete jejich sjednoceni, prunik, rozdil a doplnék v
mnoziné D:

a) M={1,23}, N={xe€Z:|x—-2|<2},D=2Z I

b) M=(—4,-3),N=(—-2,2), D=1IR I

c*) M=(,2,N={z€R:|x-3|<1}, D=IR{ I

d) M=1{2,3,511,...} (mn. vSech prvocisel),

N =1{2,4,6,8,...} (mn. vSech sudych cisel), D =Z I

e) M=R;,N={z€eR:|z—2|-2x+3<0}, D= I

) M=(48),N={reR:|x—6/<2}, D=R" i

g) M={z€Z:|z|<4}, N={2€Z:2* <25}, D=7 I

h) M=Q", N=I", D=R" ]

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)NnC I

b) (CUB)NA I

¢c) AUBUC I

d) AnBncC I

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)



Priklad 1.6. Urcete minimum, maximum, infimum a supremum néasledujicich 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={(-1,400) [min M = —1, max M neex.,inf M = —1,sup M = +o0]
e) M= (—00,1) [min M neex., max M neex.,inf M = —oo,sup M = 1]
f) M=0 [min M neex., max M neex.,inf M = +o00,sup M = —oc]
g) M =(0,1)U(2,3) [min M = 0,max M = 3,inf M = 0,sup M = 3]

Priklad 1.7. Utvoite negaci vyrokd, je-li:

a*¥) A:VrxeR:2?+1>0 [FA:JzcR:2%+1<0]

b*) A : Vsichni lidé jsou mens{ 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*) A:zecR:2<2, B:zecR:x>-1 pP(AANB)=1proz e (—1,2),p(AV B)=1proz € R]

Pro kterd € IR je konjunkce A A B pravdiva a pro kterd x € IR je disjunkce A V B pravdiva?

Priiklad 1.9. Utvoite disjunkci dvou vyroku p a ¢ a urcete pravdivost slozeného vyroku, je-li:

a*) p:2[12, ¢:5[12 [p(p Vv q) = 1]
b*) p:Vn e N:n?+n+ 11 je prvocislo.
q:V¥n € N:n?+n+ 11 je liché. [p(pV q) = 1]

Piiklad 1.10. Urcete pravdivost nize uvedenych slozenych vyrokia pro A:v4=-2a B:3+4=T:

a) A=DB (]
b) -A=1B (]
c) -B=A4 I
d -B=A (]

Piiklad 1.11. Uréete pravdivost nize uvedenych slozenych vyrokii prop:e=6,g:m2=16ar:1 < 2:

a) (pvgAr
b) (pAg)Vvr ]

Piiklad 1.12. Utvoite pravdivostni tabulku hodnot slozeného vyroku a rozhodnéte o platnosti ekviva-
lence:
a*) (X=Y)e (-XVY) [tautologie
b) —-(—-X)& X
¢) ~(XAY)e (-XVY)
d) ~(XVY)& (mXAAY)
e*) 2(X=Y)e (XAY) [tautologie
f) "(XeY)e[(XA£Y)V(-XAY)) [

|
]
]
]
|
]



Kapitola 2

Posloupnosti

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

a*)  a, = 3cos(n?)

(="

c) ap=14+-——
n
e) ap=(—1)"n?
2n
g) an= ol

i) a,= V2

Piiklad 2.2. Vypoctéte:

a*)  lim M
n—oo Hn?4n—8
3 3
c*)  lim 2+
n—oo n° — 1
. m?+1
e) lim ———
n—oon? —3n +1
) I n3 +1
im ——
& % n2+2n+5

) lim (n+2)5(2n —1)

n— o0 (n — 1)6
. 2 _ _
k) nhﬂrrolo(n 5n —1)
m) lim —5n? +8n+4
n—oo 14 2n + 3n?
o) lim —8n +3

n—oo 9 — 2n — 4n?

. (n+Dr=(mn—-1)*
VO T (1P

[
[

[osciluje, neomez.]

[kles., omez.]

[kles., omez.]

b) a,=2'""
n
d) a,=—
) a 27),
f) a,=n>-n
1
h) ap, = —

5n% +8n+1
b* lim —————
) n60 Tn? + 8n — 1
6n2 + 5n — 2
d lim ———
S T
2
2
f) lim 2 T20H5
n—o00 n3—|—1
2
-1
b lim

Bl P

i) lim (n® +5n —1)

n— o0
s 2
1) nlgrg@( n” +5n)
. —8n?4+6n+7T
n) lim ———
. Cn+1)Bn+2)(3n—18)
1
P) n=+oo nd—n2+1

n® —2\?
r*)  lim <Z +32 >
n—oo \ n° — 3n® + 1

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

[rost., zdola omez.]



Priklad 2.3. Vypoctéte:

a) lim (\/9n2 . Qn)

n—oo
c¢) lim !

n—=00 \/n2 +n —/n2 +2
< n+f—\/2n+l>

) lim L
i

& a5 vn+1l—yvn—1
) lim (\/4712 - 2n>

n—roo

e) lim
n—oo

k) lim (Vn—1-+/n)

n—oo

2 _
m)  lim VEELZVR
n—oo n
241
0) lim vns+1

n—oo n+1

Piiklad 2.4. Vypoctéte:

1 3n
a) lim (1 + )
n—oo n

1\ 5n+8
li 1+ —
2 n;ff;o( *
) 1 6n
g) lim (1+)
n—00 n
1

b)

d*)

Tim. ( 9n2—4—3n>
li_>m (\/n—l— —\/n—2)

lim ( An2 — 5 — 2n)

n—oo

lim (\/ 4n2 —n — n)
n— oo
—-3n+v2n+1
n—+/n
lim (\/5n2 30— /2 + 2n)

n—oo

lim ( n+\/ﬁ—x/ﬁ>

n—oo

lim

n—roo

. n3 —1
hm _—
n—oo N+ 1

n— o0 on
k
1
Jim <”+ ) keZ
n—00 n
1




Priklad 2.5. Vypoctéte:

. (="
) lim )
a%) 00 13 + dn + 5 0]
. 2 1
¢) lim sin(n” +1) (0]
n—00 n
cosn
€
) Jhm T 0]
cos <6"2+”+1)
g Jim —— 0]
i 2
) gim SRO7/2) (0]
n— 00 n
. sindn
k) lim [0]
n— oo n
Piiklad 2.6. Vypoctéte:
a*)  lim X/n 1]
n—oo
d*)  lim /27430t [3]
n— oo
g lim NOT 4 [3]
Priklad 2.7. Vypoctéte:
-1)"+2
* 1 ( .
a*) lim S [neex.]
. (=)™ +2
¢) lim [0]
TG (1)
v2—1
e) lim V2 [0]
n—o00 /2 — 92
3" n
o Jm (Zpevs) W
. (=2)" + 3" 1
1) nIL}H;O (_2)n+1 + 3n+1 g
Piiklad 2.8. Vypoctéte:
2)! — 3n!
a)  lim (n+2)! - 3n! 1]

n—oo (n+2) 41
(n+1)! — 2n! H

¢) o0 3n+1)I+1

Priiklad 2.9. Vypoctéte:

1+243+--+n

) BT

o) lim (+2+-~ +"1>
n—s 00 n2 n2 n2

o 1+1§+§+ +%
”‘)ool‘f'z‘i‘ﬁ‘f' '+47

0O NI~ N

n?+1
b) nh_{rgo (n cos (2n — 1)) [0]
n - sinn?
d li 0
) Jlim = 1 [0]
. (="
f 1
) e n2—>5n+1 0]
. nsinn!
R o
. 5cosn
) Jim o [0]
2 .
1)  lim o s [+0o0]
n—oo n
lim Vn? 1] c) lim *¥/3n
n—oo n—oo
lim *%/n [1] ) lim /6n
n— oo n—oo
lim ¥n+5 1] i) lim vn2+1
n— oo n—00
. 2m 4 (=2)"
b Jlim 0]
I oo
im —— 00
2" —1
f)  lim 1]
n—oco 2N + 2
. 644 —=2" 1
o e
i) lim (1) t2nl [neex.]
n— o0
2)! — 1)!
b)  lim 3(n+2)!—(n+1) 0
2 1)! 2n —1)!
Q1 2n+1)!+(2n—1) ]

. 1424+34---4+n
b lim
n+2

1+34+5+ -+

n—oo

;)

d lim
) noool4+ 341+ + 50
. 14+2434---+n
f)  lim
n—ool+24+34---+(n—1)



Kapitola 3

Realné funkce realné proménné

Priklad 3.1. Urcete defini¢ni obory funket:

a) fry=logy (i;i) [Dy = (=005 =3) U (3; +00)]
b) fiy=log,(s—3)—log;(s+3) Dy = (3 +00)
¢c) f:y=+In(z?-1) [Df = (foo; f\f2> U <\/§;+oo>}
Va? -1 3
d) f:y= n(2z = 3) [Df = (2;2> U (25 +00)]
e) fiy=In(2-=z) [Df = (—00;2)]
f) fry=In(®-4) [Dy = (—00; =2) U (2; +00)]
g) fiy=eV! [Dy = (—00; 1) U (1;+00)]
h) f:y=In(e® —e™ %) [Dy = (0; +00)]
1 1
) fry=hn|y/1-|z||+ —— Dy=1[-=:1
=y 2= (-3)
i) fry=loga(z —4)(z - 1) [Dy = (—00;1) U (4;+00), a € (0;1) U (1, +00)]
K Fiy=mS Dy = (0;+00)]
) f:ry=Ine*+Iny3—2z—2? [Dy =(—3;1)]
m) f:y=1loga(1— 2% [Dy = (=1;1), a € (0;1) U (1; +00)]
n) f:y=log.Vz+2 [Dy = (—2;4+00), a € (0;1) U (1;400)]
o) fiy= IOga% [Dy = (—00; =2) U (3;+00), a € (0;1) U (1; +00)]
NP T 1= 1500 180340
q) f:y=1-1In(z* -5z +6) [Dy = (—00;2) U (3; +00)]
r) fry=In(—z?+z+2) [Dy = (—1;2)]
s) f:y:lnz;;Jr x2—4 [Dy = (—00; —3) U (2; +00)]
0 fry=y Tttt o Dy = (0;1) U (4; +00)
W f:y=ln|ln(~lng) Dy = (0:1)]
v) fiy=In(2—|22% + 10z + 12|) [Df = <_5;\/5; _5;\@)]



Priklad 3.2. Urcete defini¢ni obory funkci:

B fiy=1 Dy =R~ {0}
b) fiy=pt Dy = R—{-2%2}
o) fry=Vr-1 [Dy = (1;400)]
d) fry=+va?-3z+2 [Df = (—00;1) U (2; +00)]
e) f:y=4ij1 [Dy = (—o0; —1) U (1; 400)]
D fiy=—r+ Ve Dy = (=3 =1) U (~1;+00)]
g) fiy=Vz+4+/a?-5z+6 [Df = (—4;2) U (3; 400)]
b fiy=2’+ Ve Dy = I,
) fry=v2+a—a? [Df = (~1,2)]
N ofry= 3_337 [Df = (—o00; =V3) U (0; V3)]
k) fiy=Va2t+a—6 Dy = (—00; —3) U (2; +00)]
R Dy = I~ {-1;3)
m) f =\|/ﬂ [Df = (=3;-2) U(=2;2) U (% 3)]
R Dy = (=00 ~1) U (-1 +00)]
o) fiw=1— 7 Dy = (0:1) U (1; +00)]
D Sy [Dg = (0:1) U (15 +00)]



Priklad 3.3. Urcete defini¢ni obory funkci:

Dy

3 +In(2® — x)

x
f :y=arcsin

S5z — x2 .3
fry=4/In + arcsin —
4 T

fry=tg(z+m)

1
fry=
COS T
1
fry=—
Sin T

f:y=In(sinz)

f:y=sin(Inz)
[y = arcsin(z? — 1)

f 1y =arccos(Inz)

1
f'y_l—cosx
[y =tg(27)

m) f:y=1-—-cotg (g)

n)

1
fry=1+
cos T
1
f'yil—sinx

f:y = cotg (2z)
f:y=+/cosx

. 1—x
f :y = arcsin Tt

f 1y =log(cosx)

f Ly = e\/%fsinm

f:y=4/cotg (x—%)

fry=1+/1—cotg2x

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

kEZ

[Dy = (1;5)]

[Dy = (3;4)]

s 3T |

[Df = kLEJZ (2 + k; -5 +k7r)_
[Df -RrR-J {gwm}

keZ i

[Df =R- | {kn}

kEZ -

[Df = U (0 + 2km; m + 2km)
keZ i
[Dg = (0;+00)]
Dy = (—V2;V2)]

Dy = (ehe)

[Df =R— | J{0+2kn}

kezZ i

(UG IEEE)

[Df:ﬂ%— LJ {0+ 2kx}

kEZ J

[szm_gz{gm}
lDf—JR U {5 + 2kn}

kEZ i

_ T T
lpf_gz(omQ,Q +I<:2)—

e e
[Df = |J (-5 +2km; 2 +2kr)
keZ i

[Df = (0;1)]

s s
[Df = ,CLEJZ (—5 + 2km; 5 + 214:71')-




Priklad 3.4. Urcete defini¢ni obory funkci:

a) f:y=arcsin(2 — 3x)

1—2x
4
1

b) f:y = arccos

c) f:y:arcs1n2w_1

d) f:y=+v3—x+arcsin (3 —52x>

e) f:y=arcsin(l —z)+In(Inz)

f) f:y\/arctg <a:2+3> 72

In(2z — —4
g) f:y:M—i—amsinx
2 —1

2z
h Ty = i
) f:y=arcsin T2

i) f:y=arcsin(z) +zv1— 22
j) f:y = arccos(Inz®)

1

k y=—
) Fry 1—cosz

) fiy=tg(dr)

arccos Va2—1
r—2
m) fry= ( )

r+1
3x + 2

n) f:y=arccos
1

arccos(ln :3)

. 2—x
p) f.y—arcsm<2x+1>

o) fry=

—_

N4

W =

—
S
[y
|
T~

—
S
[y
Il
C /\
\
N W
D | Ot

[t

N | =




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

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

periodu:

i)
k)

m)

0)

e’ +1
I er —1
x
fry=1
|z
fry=42*>+1
fry=tgx
fry=sinz —cosz
f:y=-coshzx
f:y=sinhz
e +1
f'yixe”—l
L 3
f y=3® +x
53
fry=—+
||

fry=Va?
fiy= Va?
1

cy = tg (3x) + sin(6x)

f
f:ry=1+cosz
f

(5+7)
. = COS | — T
y 2

fry=1+cos(2z+7)

f:y=sin(2z — )

f:y=cotg(z+m)

sin x

f:y=e

2

2)

f:y:—3—|—2cos(g—|—f

2

5

—

Dy = (—2;2), lichd]

[Dy = (—00;0) U (0; +00), lich§]

[Df = (—00;0) U (0; +00), lich4]

[Dy = IR, sudi]
™
Di=R-J{5+kr ,liché]
on-Ulen)
[Dy = IR, ani sud4, ani lichd]
[D; = IR, sudd]
[Dy = IR, lichd]

[Dy = R — {0}, sud4]
[Dy = IR, lichd]
[Dy = IR — {0}, lichd]
(D} = IR, sudd]
[Df = R — {0}, sud4]
[Dy = IR, sudi]

[Dy = (0; +00), ani sud4, ani lichd]

[D; = IR — {0}, lichd]

b) f:y=sin’z

d) f:y=sin(22)

f) f:y=2sin(2z — )
h) f:y=cos (g)
i) f:y=—3sin(3z)

1) f:y:tg(2a:—£>

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

p) f:y=>5-+sin(5bz)

10




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

a) fiy=e"142
b) f:y=4x+2

1—=x
c) f:y=1+x

d) fry=+vV1+4e*®
e) f:y=In2-2x)
f) fry=1++V/3+e%

4+ e”
4 —e”

g fry=

h) f:y=In(5—2z)

i) fry=vV3+e*
. 24 e*
N ofry=—023

1

) f:y=3-5x

m) f:y=a°+2

% 1

n*) fry=

o) f:y=1_26

p) fry=e "+1

q) f:y=2-Inz

1) fry=1—+v—z

u fry=—-vVl-=z

v) f:y=2arcsin(z + 1)

w) f:y=arccos(2z + 1)

x) f:y=3arcsin (1—;)

y) f:y=arctg(l—zx)
z) fiy=e"T 42

. -
[Df =R, fliy= iln(m2 — 22 —2), Dj-1 = (1+ V3, +00)

[D,:R—{1n4},f Liy=In (

37 3m\]
[Df—<04> f! y—2—2sm(3) Dy- 1_<—27T;27T>_

[Df:JR, f*lzy:1—1n(x—\/§),Df71= (—x/§;+oo

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

-9 )
[Df:lR,f‘l —x4 ,Dj =R
1
Dy =R (1) = 1 D = R

) -
{Df =R, fl:y= iln(x2 —1), Dy-1 = (1, +00)

[Df = (=00,2), fTliy=2—¢", D1 = IR]

4 4 |
1”5+ ) , Dj1 = (=00, —1) U (1, +00)

5—e* ]
= iy = Dy =
|: < a2>7f Yy 9 f R_

{Df:]R,f* :yzln(m —3) Dy 1:(\/§,+oo):

9 Z
|:Df = R, f_l Ly =In (xl) 5 Df—l = (1,+OO)

[Df—JR—{O}, ft :y:%,Df—l =R - {1}

[Df—lR,flsy—?)SI,
[Df=R, f':y=vVa—2, D1 = R

Dy = (0,1) U(1,+00), f' 1y =e*, Djr = R —{0}]

Dy =R

[Df =R, f':y=In(1-2x), Dy = (—oo7é>]
Dy =R, f':y=—In(x—1), Dj-1 = (1,+00)]
[Df = (0,+00), fliy=¢"""Dyr =R

[Dj = (—00,0), f':1y=—(1—2)? Dy = (—00,1)
[Dy = (—o0,—1), f_lzyzl—m2 D1 = (—00,0)
[Df = (=2:0), f iy =sin? — 1, Dys = (~mim)]

]
]
]

2

_ cosz — 1 i
|:Df:<_1;1>>f 1:y:Tva’l :<0;7T>

[Df =R, fliy=1-tgz, Dy = (—g,g)

11



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

-1 z+1
a) fiy=""g, Dy =(-o0i-1) F7iy =10 Dy = (1i+00)
b) f:y=1+2% Dy = (—00;0) [f'iy=—Va—1, Ds1 = (1;400)]
c) f:yzl—&—sinx,Df—(—g g) [f_lzy:arcsm(x—l) D1 = (0;2)]
d) f:y=+1-22 Dy=(-10) [ftiy=—V1-22 Dy = (0;1)]
e) fry=+v9 —.732,Df: —3;0) [fhiy=—vV9—22 Dy = (0;3)]
f) fry=+v9—2a2 Dy =(0;3) [f ' ry=v9—22 D1 =(0;3)]
g) f:y=sin’x+sinz—2, Dy = (0;7) I
h) f:y=cosz, Dy = (11m; 12m) {f‘l 1y = arcsinz + 23771-, Dir = (-1;1)
i) f:y=4arcsin (\/1 —x2> , Dy =1(0;1) [f_l cy=4/1—sin? (2), Dy = <0;27r>-
j) f:y=In(cosz), Dy = <O;%> [fl sy = arccos (¢”), Dy-1 = <1n ?;0>
k) f:y=2sin(3z), Dy = <0;%> {f‘l Ly %arcsm( ) D¢1 = (0; 2>-
) f:y=+v1+sinz, Df—< 7;, > [f~!:y=arcsin(z? — 1), Df71:<0;\f>]
m) f:y= %eCOtgm, Dy = (0;7) [f':y = arccotg (In5z) Dy-1 = (0; +00)]
n) f:y=sinx, Df—< 7r> [f’lzy:arccosx+g,Df71 :<0;1>_
o) f:y=1+2tguz, Df—(—;r,g) {f‘l:y:arctg (x;l) folle_
p) f:y=arcsin(sinz), D < g, > [ffl :y = arcsin(sinz), Dy-1 = <—g; g>
) _
q) f:y=2sin(4x), Df_< g7g> {f—l;yzllarcsm( ) D1 = (- 2;2>_
r) f:y:4tg(4ac),Df:( ,g) [f_l:y iarctg( ) Dy =R

12



Kapitola 4

Limita a spojitost funkce

Priklad 4.1. Vypocitejte limity:

a)

22 —dzr+1 3]
im ——— ——
o2 2w+ 1 5]
. . (TT
tim (o~ sin (77 1]
sin* z [1_
im =
=7 x T |
-2
lim ——> 2 1]
z—=2 22 — 3z + 2
tgx 1]
im ——— —
z—m 8in(2z) 2]
i 2+zr—2 3]
im —————— —
s——2 22+ 2z 2]
y 3 + 322 + 2z 2]
P 22 —x2—-6 5]
. 1 z+ 10 5]
lim — —-——
z=2\2—2 8—2a3 12 ]
. Va?4+1-1
lim ———— [4]
20 /22 + 16 — 4
. 2—+\z+3 1]
lim ———— S —
s 12|
V14221
lim ———— [0]
x—0 x
. tgr—sinx {1_
z—=0  sin®x 2]
. x3—38 3
lim -
z—2 x4 — 16 8]

13

)
)

m)

p)

r¥*)

£)

1 in(2

lim, LT 510(27) 1]
e—= 1 — cos(4x)

. 2 _

.»,1;13}; log (z* — 2z + 2) 1]
I ¢ [f
lim zarctgx n

. 3x2+11lx+6 7]

lim ————— -
r——3 1‘3 —+ 27 27_
. sinx — cosx 1]
im —— -
== cos(2x) V2]
i 322 +3z—6 9]
z——2 222 — 2 — 12 10 |

. 22 —3r+2 _1
i1 22— 1 2|
z—6
lim — 6
296 /Z + 3 — 3 6]
23 +1
lim ————— 4
e==1 /g2 — 3z + 2z 4]
o Vr—1-2 1
lim ———— —
x5 22 —4x — 5 24
. vVei+arx+1-1 1
zli% T 2
2 _

e 2]
r—1 r—1

o Vr+1-1 [1}
lim —
x—0 xX 2



Priklad 4.2. Vypocitejte limity:

) I 3+
a im ——
z—+oo x4 + 322 + 1
) I xt =242
im —s
¢ z—too 23 — 22 41
) 1 3 —2r+1
i e el
¢ z—+oo 2% — 22 + 2
. 2 +1
g lim —
N ) Va2 + 3z
1 ) hm ﬁ
r—r—00 x _Qx
2
— 1
W g oot
z—+o0 204+ — 3

m) lim x(\/x2—|—9—\/x2—9)

T——00
) y Va2 + 3z
© x—1>r-4r-1<>0\/ 223 — 2%

2 x+1
@) lim ( x+3>

z—+oo \ 22 + 1

S) zgl}rloo 1+ el/ﬂc

Priklad 4.3. Vypocitejte limity:

a) lim zsin— [0]
x—0 x€X
¢) lim sin(52) [0]

z—+oo  2x
¢ lim cos(dx — )

T——00 2x

Piiklad 4.4. Vypocitejte limity:

t
a) lim B
z—0 X
o lim 1— cos(%x) + tg 2z
0 zsinz
¢) lim sin(5x)
z—0 xT
) sin(7x)
g 2—0 sin(4x)
. arcsin x
i)
x—0 x

Priklad 4.5. Vypocitejte limity:

a) lim V3FT 2 [1}

x—0 x

. x
R T e B

e)

32 +1
R e
vt 43z —1
ol ) tm TR
223 — 222 + 1
0 D et
1] b tim (Va?+d+a)
1] D (Voo ve-ve)
1} D lim 222 +3
2 s—too \/Bgd — 1
Fol W M
0w (V)
€] r) mgrfooarctgx
1] t) IETOOaTCCOth

2
cos e® Totl

lim ——— [0]
r—+00 xX
I = 0
lim 2 cos — [0]

. . 2
il_r)r%) arctg (—z) - sin (27x3> [0]

sinr —x

b*)  lim —— [0]
z—=0 s8Iy +x
1
d) lim cos (m2 sin > 1]
x—0 x
: 2
f lim arcsin(3z?) ]
=0 x - tg (3x)
o tg(z?) 1
b) ;13% x sin(3x) 3
.4
i) Tim arcsin®(2z) 0

z—0 2 tg (223)

li
x—0 x€X

. %
E§1—Wz+1 [=15]
1+ x—1 [1]
hmi

x—0 x

hl%ﬁii—s [1]

14

[\} | —|
|
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r

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

i)

Priklad 4.7. Vypocitejte jednostranné limity:

2)

ooz —1
limy =3 (ool
4 4
lim ( sz — 2> [+00]
x—0 x
1 2
lim M [neex.]
z—=0 arctgx
sinx +1
m-— [neex.]
z—0 sinx
3
T
[+o0)

R I

. 1
x1—1gl+ 1—x [_OO]
2
-1
lim — 2]
=1+ x — 1
. 1
lim [-+o0]
z——1+x + 1
-2
i 222 1]
T2+ T — 2
wl—lgl-l- Xr — 2 [+OO]

. ( 1 )
lim arctg
r—1— 1—2

)
)

15

lim
x—0 x
. 1
xl—lgl— 1—=z
. z? —1
lim
r—1— 1 — 1
1
z—=—1—x +1
-2
lim 22
32— 1 — 2
1
lim —
=7+ SIN T
lim tgx
TG —

neex.|
[neex]
neex.|
neex.|

[neex.]



Piiklad 4.8. Najdéte vsechny asymptoty grafu funkei:

f@) =
Fla) = 5 4 2
3z
fla) = 2
4+ a3
@) =
ew
Jw) = r+1
3
fl) =
f(z) =z — arctgx
1
f) = s
CosT
fla) =<2
fle) =zt 2t
x
fa) =
flx) =3z + %2
fla)=a+ e
fla) = e

223 + 2% — 2z
fla) = =
422
€Tr) =
flo) = o=

~
&
l

o
=
(@)
=
OS]
8
+
w
8

[:E— _17y_0]
[ ==£1,y = z]
y=2=3]
[x =+£3,y =0]
[z =0,y =0]
2 =0,y = 2]
[z=1y=1]
[z =2,y = 3z]
[ ==+1,y = 2]
[r =0,y = 2]
_ 4
r=ei]

e
xz—f,yzx—i-*
e e

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

[x = £1,y = +4z]

77
p=2-3
[x=0,y=2+1]

(-

16
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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 predpisem:

a) f(x)—gx—Q—&—g—iQ

b) f(a) =657 4%+%
5

c) f(av)—glkgj3

d) f(x):3z3—2\/5+;3

fla) =3Va? - %cotgat

f) f(x) =22° 4+ 5sinz
g) fla)= (2" —1)(z° —5)
h) f(z) =2tga

f(z)=(2*+1)Inz
f(z) = 2%cotgx

f(x) = xcosz

f(z) =sinzcosx

523 — 4]

S

2 1 5

[\%ﬁ VB 9Vat]
-5

I
9 1 3

o

2 1]

{\3/5 * 3sin? x|

[62% 4 5 cos z]

[5z* — 32* — 10z]

x(z + sin(27)) ]
cos? x

1

[295 Inx+x+ —

x

2 1

{Qxcotgx - -
sin” x |

cos T .
[ NG —Vzsinz
[cos(2x)]

m) f(z) = Valarctgx [2E§f;§x : :_33;2
n) f(z) =2%1ogox [2’” (1n2 -logox + x11n2) x> O:
o) f(z)=my/xarcsinz {wa;i:/si;x + \/%@ € (0,1):
SRR (e (142) +¢) e ]
q) f(z) =x?arccosz {x (2 arccos x — \/1x_7$2>

f(z) =2€e” cosx

f(z) = 2®\/ze®

e (cos & + x(cos T — sinx))]
{e‘” (;\/m?Jr\/:?), :L"ZO:

18




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

T 1
MRy =
cos 1]
b) f(z)= 1_sinz {1—511133_
Ny e conn
14z —a? 2(1 —2x) ]
) 0= el
) 0= e
_arctgx zIn(10)logx — (1 + 2?)arctg x|
f f)= log { (z 4+ 23) In(10)log 2z
ze® e (1+a—a2+2%)]
g) fl@)= 1+ 22 [ (14 22)?
x? arctg x z(2zarctgx nz — (z2 arctg x|
B f(z) = ( +111)x tg { (2zarctgx + 1)951111% (z* + 1arctg
_ _ 2?lnz 2lnz+1)(22 +2) —22Inz]
i) f(ff)—x+1 [ (z+1)2 ]
D) f) =26 [6e°°]
k) f(z) =3In(5x) [i
) (@) =G - 1) =
. -2 1
m) f(z)= arcsin < > {m
n) f(x)=arctg (i j z) [1_:332
1 —622
R P T =)
B S =1m(2) s
-1 2z
q flz)= Tirs [W,IGIR-
1 2 |
r) f(ac)—ln<(2_z)2> {2_x7x7$2:
) flz)=In (f;Ll) [ch_—ixxe (—o00; —1) U (0; +-00)

19



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

a) flz) = tgzx + In(cos z)

b) f(z) = arccos(1 — a2

¢) f(x)=In(4 - 2?) + arcsin (“7;2)

d) f(z)=In(l + cosz)

e) f(x)=arctgv6r —1

f) f(z) = 2arcsin \/g — V22— a2

g) f@) = (a®+darctg 5 — 20

h) f@)=(r—-2)V1+er—In (%)
i) fw>vq+ji

j) f@ﬂ=2¢5+1+m($+2—2¢5+1>

xT

k) f(z)=1n(e® + 1+ e27)

) s@= (1)

m) f(z) = (2 +1)retes

n) fla) =

0) flz)=(22)*""

{(x2 + 1) =1 (9garctgx + In(a? + 1))

[(Qx)?’ﬂ”+1 (3 In(2x) + Se + 1) , x>0
x

[tg*x]

[ 2sgnzx |
V2 — 2|

2z n 1 l
2?2 —4 Az — 22

[ —sinz |

1+ cosz |

1
{290\/61; —1]

T
2—x|

[Zxarctg g

x

ze
{2\/1 + e® |

{(1—1—65‘3)\6;@_
{m'

(%) (Z5-m0-0)

x

i sinz ]
[msm"‘ (cosxlnx + )

Piiklad 5.4. Vypoététe druhou derivaci f” (vysledek upravte), jsou-li funkee f zaddny predpisem:

a) f(z)=sin’z [2 cos(2z)]
cos® z in? 2]
b) () =te% e

. _

c) flz)=+1+a? W_
d) f(z) =In(l+ cosx) [J(;s,z
) 2 — 222 |

e) f(z)=In(z"+1) |:(:L.2 +1)2)

Piiklad 5.5. Vypoctéte tieti derivaci f” (vysledek upravte), jsou-li funkce f zaddny predpisem:

a) f(r)=cos’x [4sin(2z))
b) f(x)=zxlnz {—;2]
c) flx)=xe* [(12 + 8x)e*]

20



Priklad 5.6. Urcete rovnici teény a normdly v dotykovém bodé T ke grafu funkei f danych pfedpisy:
8

a) f(x):m, T[2,7 t:x+2y—4=0,n:2x—y—3=0]
b)  f(x) = arctg Va2 — 1, T[V2,7] {t c—V2x + 2y + 47T7T = O]
¢) fz)=4-2% T[2,7 [t:dr+y—8=0,n:z—4dy+2=0]
d) f(x) = arccotg (ﬁii), T[1,7] [t:y—;v—&—l—%:O}
e) f(x):%ln%, T[1,7) t:y+ax—1=0]
f) f(x) = (2% —1)*™% T[x,7] [t:y+zn(r®—1)+rln(r® —1) —1=0]
g) f(z) = (cosz)®"* + 3z, T0,7] [t:y—3x—1=0]
h) f(z)=Ilnz, Tle,?] t:x—ey=0n:ex+y—1—e?=0
cosh .

i) flx)= (1_1962) +e* . T[0,7] [n ty+ g +2 =0_
i) f(@) = (sina)* +a2, T[] g BT 3]
j z) = (sinx z?, 5 niy+ - - 3 =0
k) f(z) = (cos )™ + 3z, T0,7] {n:ergfl:O_
2x -

1) f(m)zln(%) +x27TB,?] [n:y—l—?—i—&-h;gzo_

. 2 T ) r w B

m) f(x)= (sinz) 4+3cosx,T[2,?} [n.y—g—&—g—l— }
n) f(x)=(4—x2)51m+3cosx, T10,7] [n:y—i—ﬁ—él: |

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

a) flx)=2a%—12z,p:y=2 ly = £16]

b) flx)=a4+x—-2, p:y=4r—1 [y =4z — 4,y = 4z + 15]
[ 1

¢) flx)=a®+4x -5 p:at+4y=0 _y41’66(119]

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

a) f($)=%3+2,p:x+2y+3=0 -y:2x—§,y:2x+131}
b) f(z)=a>+322+5, p: 20 —6y+1=0 - [y = —3x — 6]
¢) f(z)=lhe, p:y—2x—-1 [y:g—l—l—lnﬂ
d) f(z)=—Vz+2, p:y=—§+4 [nemé4 fedent]

Pi#iklad 5.9. Urcete derivaci y'(x) funkce definované parametricky nésledujicimi rovnicemi:

) ot sin 2t te( ™ 7r) 1—tg2t

a xr = = — —_—, = [ —
LY=o 22 (1+ tg2t)2

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

Piiklad 5.10. Urcete derivace y'(z) a y”’(x) funkce definované parametricky nasledujicimi rovnicemi:

b b
a) x =acost, y=bsint, t € (0,27) {y’ = —~cotgt, ' = —.3]
a a?sin” t

21



Kapitola 6

Diferencial, Tayloruv polynom a
dalsi uziti derivace

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

f(@) = (sina)* +o, 2= 3 ]
cosh x

flx) = (1_1x2> +€e**, 29 =10 (2]
cosh

f(l') = (62—1$2) + G_SI, To = 0 [—Sh]

f(z) = (sinx)® + 2z, xg = g [2h]

flx) = va?+1 [

f@) =422+ ¥ n

f(x) =In(z + V1 +2?) [

fla) = 1 n

F(x) = sin* i

flz) = arcsiné I

112

2 -1

Piiklad 6.2. Pomoci diferencidlu urcete piibliznou hodnotu (na 4 platné cifry):

a)
d)
g%)
i)

m)

V80 [=8.9445]  b) In(1.1) [=0.1]
/28 [=3.037] e e [= 1.1]
V/32 [=3.009) h) V382 [= 19.55]
Vo [=2.083] j) V15 (= 1.1]
V267 [=4.043] n) 1.04° [= 1.2]

22

c*) 21008 [= 2.004]
f) 30997 [= 2.990]
i) sin(—0.01) [= —0.01]
k) arctg(1.1) [= 0.8353]
k) V30 [= 3.111]



Piiklad 6.3. Napiste Taylorav polynom n-tého stupné T,,(z) v okoli bodu xy pro nésleduji funkce:

1 1 1
a) fry=lnz, zo=1,n=3 [3(x1)32(z1)2+(x1)
T T V2 ™3 V2 ™2 V2 T \/5-
R TR IO IO S e
) fry=cosg @ =g,n=3 [wzxz 16 \" 2 4x2>+2
A -
c) fry=€* xp=1,n=3 [362(30— 1) +2e%(x —1)? +2e%(z — 1) + €2
X J
d) f:yzli—z,xo:O,n:S [1—|—2x—|—2x2—|—2x3}
Piiklad 6.4. Napiste Maclauriniv polynom n-tého stupné (n € N), funkce:
. 2 a8 "]
a) f:y=e [1+x+2+6+---+n!_
22 ozt 6 g 1
b) f:y=cosz {1—4+4! ot 4 (-1) @) n=2m_
I R p2m—1 1
Ca— oz _1\ym+1 _ _
¢) f:y=sinz {x 6+5! 7'—|— +(-1) G n=2m 1_
d) f:y=I(1+2) [
o) fry=i n
2
f) f:y=¢e" I
1+
ty =1
9 o= (1) ]
Priklad 6.5. Rozviite podle mocnin x — ¢ néasledujici polynomy:
a) fry=a%—20+5 z9=1 [(z—1)2?+3(x—1)*+ (z— 1) +4]
b) fry=a'-32"—10z—-11, z0=2  [(z—2)"+8(z—2)>+21(z — 2)* + 10(z — 2) — 27|
¢) fry=a—22" 42 +2 x9g=—1 [(z+ D' —4(z+1)° +4(x+1)* + (z+1)]

23



Piiklad 6.6. Pomoci I’'Hospitalova pravidla vypocitejte limity:

2)

et —1

250 sin(2x)

. 1l—coszx
lim —
x—0 x

. x—sinx
lim ———
z—0 $3

xT

lim —
r——+00 .’E3
. 3 —1
lim

. 1 1
lim - -
z—=0 \xrsinx =

lim (7 —2arctgz)Inz
s, (5 - cotes)
lim ( — —cotgax
x—0+ \ T
lim | —
rx—0+ \
14
2 ()
lim
r—+o0 1‘2

i T cotg (2z)
tim (12 (5 +))

. x T
lim —
Tz (cotgx 2cosx)

D= N N
L | L 5L '

T
2

T
B

24

oo —1
lim
z—1 lnax

. r—3
lm ————
=322 —8x + 15
2 —9r —1

sin?(3x)

Inz

11m
z—0

lim
z—0+ cotgx

lim ze™™®
xr——+00

lim Inz-In(l —z)
rz—1—

lim x(e% -1)
r—Fo0

lim (sinz)'&”
x—04

: 2, .\cotg (2z)
m1_1>r(r]1+(1 + 3tgx)

lim (cos(3x)) a7
z—0

Inx

lim
=11 —2o
. 2arcsinz
lim —
x—0 3x

. coshz —coszx
lim ————
x—0 :1,‘2



Kapitola 7

Prubéh funkce

Priklad 7.1. Uréete maximalni intervaly ryzi momotonie nasledujicich funkei:

a) f(x) =a2%e” [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

¢ =xe ostouci na ( ———; — ), klesajici na | —oo; —
) )= povoncton {75 75 s 2>< )}
2
d) f(z)= 195— [rostouct na (v/e; +-00), klesajici na (0; 1) Vel
nx
e*)  f(x) : ix 5 [rostouci na ( — 1;1), klesajici na (—oo; —1), (1; +00)]
x
k—1 k+1 k+1 2k+2
f) f(x) =z + |sin(2x)| [rostoucf na <3 5™ 5 ;— 7r> , klesajici na <3 3+ T; ;_ 7T>:|
) fa)=" fouct na {0; =), Klesajici na (—0030) , { =300
g ) = 5% rostouct na { 0; ;= ), klesajici na (—oo; o
h) f(z)= 3/ (z*—1)2 [rostouci na , klesajici na |
i) f(z)=xzh’z [rostouci na , klesajici na |
1
i) fl@)y=az—— [rostouci na (—o0;0), (0;+00)]
x

8 8’ 8

1-v17 1 11 17
k) f(z) =In(1+4z — 42?) lrostouci na <\/>, 8> , klesajici na < M)]

25



Priklad 7.2. Urcete lokdlni exrémy nasledujicich funkei:

f(z) =2 —62% + 92 — 4

[lok. min. z = 3,lok. max. x =

1]

b) f(x)=+Vzxhhz [lok. min. = = e~
1 2 1 1
c) flx)= 702 [lok. min. x = Rt m,lok. max. x = kmw, k € Z
1+sin“x ]
1
d) f(z) =arctge — 3 In(1 + 2?) [lok. max. z = 1]
-1 8k + 3 1
e) f(x)=e€"sinx [lok. min. ¢ = m,lok. max. z = i m, kel
f) flz)=|z]e”l=1 [lok. min. z = 0,lok. max. z = 1]
g) f(z)=a%" [lok. extrém neex.]
h) f(x) = x + 2arccotgx [lok. ]
. 2z .
i) flz)= Pl [lok. min. z = —1,lok. max. x = 1]
1 -1
i) flz)= n(xil) [lok. max. z = e+ 1]
z —
1—2° i 3
k) f(z)=—3 [lok. min. z = /=2
x

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

a) f(r) =22 -5z +1 [rostouci na <Z, —l—oo) , klesajici na (—oo; Z> , i]
b*)  f(x) = ln;x [rostouc na (1;e?), klesajici na (0;1), (€%; +00), €?]
c) f(z)= * ; ! [rostouci na (—o0;0) U (0; +00)]
d) f(z)=+/(z*—1)2 [rostouci na { — 1;0), (1; +00), klesajici na (—oo; —1),(0,1),0,1]
e) f(z)=3—2Va2 [rostouci na (—o0; 0), klesajici na (0; +00), 0]
%) fz) = xer [rostouci na (—o0;0), (1; +00), klesajici na (0;1), 1]
g*) f(z) = V8z — a2 [rostouci na (0;4), klesajici na (4;8), 4]
bh*)  f(x) = e® —12w [rostouci na (—oo; —2), (2; +00), klesajici na ( — 2;2), —2, 2]
i) flz)=22+9v(1—x) [rostouci na (—oo; —26), (1; +00), klesajici na ( — 26;1), —26, 1]
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Priiklad 7.4. Najdéte maximéalni intervaly ryzi konvexnosti, konkdavnosti a inflexni body funkei:

a) f(z)=2°+32
b) f(z)=In(z+2)

74

3 —1

d) fla)=a>—1+ Va?

© f@)=17m
D o= o

[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), —\3@}

1 1
konvexni na | —oo;———= ) ,( —=;+0 |,
[ ( 3\/§> < 3V3 )
1 1 1
konkdvni na ( ——=;0),(0; —= ), %
< 33 > < 3\/§> 3\/3}
[konvexm’ na (—V/3;0), (v3; +00),

konkévni na (—oo; —v/3), (0; vV3), —v/3,0, \/§]
4k+1 4k+3 >
) 7Y,

2 T 9

4k +1 4k 4k + 1
konk4vni na <2kﬂ'; + 7T> , < + 377; (2k + 2)7T> , ; m k€ Z}

|:kOHVGXHf na <

2 2

[konvexni na (—oo; —3), (3; +00)]

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

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

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

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

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

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

]

|

[konvexni na (—oo; 4+00)]
]

[konvexni na (0; +00)]
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Priklad 7.5. Vysetiete prubéh funkei:

a)

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

konvexn{ na (0; +00), konkdvni na (—oo; 0)]

x
@)=
[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
fo) = s
[Df = IR — {—V/3;V/3}, rostouci na (—oc; —V3), (—=V/3; V/3), (V3; +00),
konvexni na (—oc; —\/3), (0; \/3), konkdvni na (—\/g; 0), (\/g7 +00), asymptoty z = +V3,y = 0]
f(z) =In(4 — z?)
[Dy = (—2;2), rostouci na (—2;0), klesajici na (0;2), lok. max. 2 = 0, konkdvn{ na (—2;2),

asymptoty x = :|:2]

f@) = (“1)

1—=
[Dy = (—1;1), rostouci na (—1; 1), konkdvni na (—1;0), konvexn{ na (0; 1), asymptoty = = +1]
flz) = /222 — a3

f(z) = we=
f(@) = e 7
f(x) = arcsin <1—?—xxg>

f@) = (z+1)(z-2)
[Df = IR, rostouci na (—o0;0), (2; +00), klesajici na (0;2), lok. min. z = 2, lok. max. = 0,
konvexni na (1; +00), konkdvni na (—oo; 1>]

2 (x—1)
AT

lDf = IR — {—1}, rostouci na (oo; 32\/ﬁ> ,(—1;0), <3+2\/ﬁ, +oo> ,

.y -3 — V17 -3+ V17 . -3+ V17
klesajici na { ————;—1),( 0; ———— ) lok. min. z = ————
2 2 2
-3—-V1 1 1
lok. max. x = %,0, konvexni na (—oo; —1), (—1; 5> , konkdvni na <5; —|—OO) ,

asymptoty r = -1, y =z — 3]

f(z) = /8z2% — a?

[Dy = (- 2v/2;2V/2), rostouci na ( — 2v/2; —2), (0;2), klesajici na ( — 2;0), (2;2v/2), lok. min. z = 0,

lok. max. x = +2, konkévni na ( — 2v/2;0), (0; 2\/5)]
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r—2

T) = —
fle) 241

) 1 o 1 . 1

Dy = IR, rostouci na —5 400 |, klesajici na | —oo; —5) lok. min. z = 5

TR 8

k ,
onvexni na < 3 ; 3

asymptoty y = +1

f(z) =cosz — %COS(ZT)
sinx

f(@) = 24 cosx

fle) = 1+ a?)e™

f(z) =In(z+ v1+z2)

[Df = IR, rostouci na IR, konkdvni na (0; +00), konvexni na (—oo; 0>]

f@) = VT
fl) =+ 2t

Njw

2

[Df = (0; +00), rostouci na (0; +00), konvexni na (e%; +00), konkdvni na (0;e

asymptoty x =0, y = a:]
4

xT
f(x):m
3x2 4+ 4x + 4
T ="asT
@) = ——
flx)=3—Vx -2

fl@) = (2* = 1)e”

[Dy = IR, rostouci na (—oo; —v/2 — 1), (V2 — 1; +00), klesajici na ( — V2 —1;v/2 — 1),
lok. max. & = —v/2 — 1, lok. min. z = v/2 — 1, konkdvni na ( — v/3 — 2;v/3 — 2),
konvexni na (—oo; —V/3 — 2), (v/3 — 2; 00), asymptoty y = 0]

@) = -

x
2 -1

—3— 41 —3++41 . -3 — /41 —3+ /41
; , konkavni na ; , s+

)

[Dy = R — {—1;1}, rostouci na (—oo; —1), (—1;0), klesajici na (0;1), (1;00), lok. max. z = 0,

konkévni na (—1;1), konvexn{ na (—oo; —1), (1; 00), asymptoty = = +1, y = 1]

3
flz) =

3 — 2

[Df =R- {f\/é; \/3} , rostouci na ( — 3; —v/3), (—V/3;V3), (v/3; 3), klesajici na (—oo; —3), (3; 00),
lok. max. & = 3, lok. min. z = —3, konkévni na (—v/3;0), (v/3; 00), konvexni na (—oo; —v/3), (0, V3),

asymptoty x = i\/g, Yy = —x}
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Kapitola 8

Primitivni funkce

Priklad 8.1. Integrujte rozkladem a pifmou metodou dané funkce:

(2° — 32% + 4o — 7)dz
k) / (\/Z;Tz + (3 - 2x)2> dz

N /x(2x _5)dz

4 2
m) T 10z= + 5 du
22

n) /(\/%-i-\/z) dz

0) /7455_2\/5@3

P [(Va+ e Vo 1)ds
0 [WEtDas

A .
2
{Z —In|z| + 3:1:\‘75

12 4]
{x+61n|:z:|

x  x?]

3 7
z 2
- - 1
{ + n |z

) -

{—363+2\/:E

5x6/577x2:

S

12

T 92 x|

1

{x—2lnx|—

m_

) _
2

[”32+1n|x|+ xfw\/gz

28m5/2+ 33 4]
15 2223 " 3u]
4

{z — 2t 4222 — 7£L'_

4
{iviix + 92 — 622 + 513

2 5 5]
R

3 2

23 5]
Y 1ox =2
512

o (5 1),

[4(z — V)]

2
5 +4]
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Piiklad 8.2. Integrujte rozkladem a piimou metodou dané funkce:

) ()

b) /\/E(l—xz)dx
c) /de
2 — 22

a) /mdx
0 [(BER
f) /(sinx— )dx
0 5sin’ x + 3cos? x
h) ?;\/;xdx
i*) /
I s
o [e(is
1)/ 1

cos? x

2sin® z cos?

3 — 2cotg %z
— —dv
cos? x

dz

—x

e

d

cos? x) *
——dz
V4 — 422

m) /ex(1+e;) dz

n) /34—6_”“' sinxdx

P
%

o) /e = 1

p) /7_4 dx
V16 — 1622
V1+a?

Vv e

dx

dx

Qx) dx [4ln|a:| —

dx

31

[1: — 32?3 4 39:1/3_

2 2 2]
{3x3/2 _ §m7/2

1
91

[ﬁx_ -

1
t
VAR

T
[— cosz — tgx]

{5tgm — 3cotgx]
2

V7]

[3tgx + 2 cotg x]
[tgz — cotg ]
[e” + tg ]
[2 arcsin ]

2z
[em + 66}
[3e” — cos ]
]
[arccos 2]

[arcsin ]



Priiklad 8.3. Integrujte metodou per partes dané funkce:

a) / xarctg x dx

b*) /:Ecosmd:v

c) /xsinxdx

d) /(333 +2)coszdx
e*) /$36$ dz

f) / z? cosx dx

g) / x? cos® x dx

h) /(502 — 3z +2)e" dz
i) / z?Inzdx

j) /xSarctgxdx

k) / arctg x dz

x arcsin x dx

y

—

arcsin x
——dx
V1— 22

e® cosxdx

E
—

=
~—

e”sinxdx

0)

ze® dx

sin® z dz

—_— T T T e Y T
: S
&

(22 +1) T
- 7 t - —
5 arctgx 2

[z sinz + cos x|

[sinz — x cos x]

[3cosz + (32 4 2) sin z]
[z%e” — 32%e” + 6ae” — 6e”]

[x2 sinx — 2sinx + 2x cos a:]

x3 x? 1 x
- Z _ Z)gin(2 ~ cos
[6+( 8>s1n($)+4cos x}

[e”(2* — 52 +7)]

31

1
{3x3 Inx — %

3 — 3z]

(z* —1) — B

arctgx
4

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

V1 — 22

lxz arcsin arcsin

2 + 4 4

1 . 9
—arcsin® x
2

1. .
¢ (cosx + sinx)

[Qex(sin T — cosx)

1 2
—e®sinz(sinz — 2cosx) + —€”
) 5
[ (x = 1)]
[xInz — 2]

2 (o)

1 . |
[2(1‘ + sinz cos x)

1 .
|:2(CL' —sinz cos )

32



Piiklad 8.4. Integrujte pomoci substituéni metody dané funkce:

a) / sin® z cos x dz [i sin® x}
b) / 62 sin(32?) dz [— cos(327)]
4tg x 4
t
o [ tes]
/ [2(sin x)3/2]
cosz - Vsinz dz 3
/ —2¢2 dz |:€—2z2_
/zeefh dx [—672””3_
/QGQszCOSIl'dIﬂ [ QSina:]
/ 31n? 4 [lng ac]
/ 3\/lnx [2 10%/2 1]
x J
D e e
1+ x2 1422
dx v/ 83 + 27]
/ ( 83@3 +27)2 [ J
dz vVa+ )
/ 2v4 + b [ J

/ bx —5 dx [\/ 322 — bx + 6-

V322 =52 +6
/ coszT —1 ]
sin z sin® x|

0) / sin x { 1
2V cos3 x \/cos T |

4cosx
dx 3(1+2sinz 2/3}
) \3/1—|—251nx [ ( )

Q) / 2\/% dz [f V' 1+ cos? x}

r) / 1 dz [In|In(Inz)|]

zlnzin(lnz)

arcsin —

5) / \/46_9679364 dz [ ﬂ
t) /ﬁdx [arcsin(\/ie”)}
w) / 6 te (32) dz (21| cos(32)]
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1
a) /7&3
zvV1— In? 2

30z
b o
) /3x4+5 dz
18z
————d
2 /9+(3x2+1)2 v
-2
d) /7_2dz
tgxsin®x
e) /4sinwcos3xdx
f) /2lnz do
x

2arctgx
—d
8) /1—|—x2 v

h) /\/1 +2zxdx
| =
——dz
5 —4x
. 3z
j) /(1.2 +1)2 dz
k) /x\/ 222 + 7dx
1) 922/ 23 + 10dw

4z
m) ey dz
7
~d
n) /(1+2x)3 v
0) /3cos4xsinmdx
x
p) /xQ_ldw
1
x /COS2(17(E)dx
cos
r ———dz
) /3Sin2/3x
1
s —dx
) /\/1—x2arcsinx
T — arctgx
R / i &
1
u) / 2
z(1 4 In"x)

2

Priiklad 8.5. Integrujte pomoci substituéni metody dané funkce:

[arcsin(In z)]

215 |
[\/ﬁarctg z })ﬁ

[arctg <x2 + 1)
3 .

=
sin2;v_

[_2(x23+ 1))
|:(2x2_g7)3/2'
{9(1:3 + 10)4/3:

4

[—3(8 _ x2)2/3-:

3
[—5 cos® x

[; In|z? — 1|_
[tg (z — 1)
o]

[In|arcsin z|]

L (—arctg®z + In(1 + xQ))]

[arctg (In z)]
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Piiklad 8.6. Integrujte pomoci substituéni metody dané funkce:

a) /(4$—3)4dx {(43;2—03)5

0 [H0-5) " =

[ =
°) / m do { z i 3]
f) /33(8 — 32)8/5 dz [—5(8 - 33:)11/5}
g) /35—6xdx {—(5_68””)4/3
) [ A
! / 3 - 2z [-v3-2]
i) / sin(22 — 5) dz [—; cos(2z — 5):
K) / 81r12(31x—7) dz {;cotg (32 — 7):
) | s
w [ [—cote (22)]
n) / 14e™ 8 dz [2e7775]
o [t e+
) / 62;_ Ldz [e-"f + elm]
a) / o _26_96/2 da [/ 4 e7272]
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Piiklad 8.7. Integrujte pomoci substituéni metody dané funkce:

a) / ﬁ dz [arctg (x + 2)]
b) / g gx e l2\/§ arctg \/5(2§ +3)
2 1 1
) /1—3z+3x2—x3dx [(l—x)z_
d) / ﬁx% dx [arctg mT—l
1 1 . |
e) / \/W dx [2 arcsin(2z + 3)_
f) \/1_5?#533)2 dz [2 arcsin(25x)]
2 . T
g) / Nernreri dz [2 arcsin
h) / \/ﬁ dz [arcsin(z + 1)]
i) / \/% dz [3arcsin(x — 1)]
. 5 Y
j) / \/W dx [arcsm 6]
k) / m dz larctg (z + 1)]
1) / ﬁw% dz {arctg 9321]
m) / ﬁ dz [arctg (5x — 2)]
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Priiklad 8.8. Integrujte pomoci rozkladu na parcidlni zlomky dané funkce:

x 1
——d 1 1| —=1n|2 1
o | ervEr® e+ 1] ymize 1
T 2 1
or — 14
c) /x57x2 P [—In|z —2|+3In|z — 1| —2In|z + 2|]
d) /6x3 7$2_3xdx 910 32 + 1| — 111 [2] + 21n |22 — 3]
1
e) / S|
x(2+x) 2 24z
12 —1
f) / (@ )dx n|z — 2| +8In|z + 1| — 9ln |z + 2|]
d In|2z —1 In |22 — 5] — 61n |2z —
g) /237—1 4$2—16$+15) z In|2z — 1]+ 5In |2z — 5| — 61n |22 — 3|]
(x +1)
i) /71 dz 1ln 2w
6+a—a? 5 |3—z|]
) / 18(322 + 1) d —24 n|x|9|:r—1|4_
! zt — 322 + 2z z—1 |z + 213 |
22 — 31 +2 6
4(32% +1) 1 1
1 —d —
= (z—1>2+<z+1>2_
2(2? — 4z +5
m) /w dx [2° — 14z + 521n |z + 3]
z+3
1 2 |
=1 1+ =1 -2
/xg_x_ ko 10+ 2l -2
/ dz i -I-lln st
3+ x) 1+2x+x2) 2(l+z) 4 |1+z
) :
2 -
P) /4 4 + 22 dz {Qx—i_nl x‘
1 4 x ]
d — |
al /x16—243:+9x) v [16 (4—3x+n 3x—4D_
-1 r+4 4 ]
d — 421 —
) /x—|—2 )2(z + 4)2 v [a:+2+ nx+2‘ z+4 ]
2z% + 41z — 91 (x — 1)z —4)5]]
d In|~——F~—_ 7
s) /x—l )22 —z—12) . [n (x +3)7
t) / dz iln 201
2m2+9x—5 11 z+5 |]
— 52?2 + 8z 3 2 9]
d - — 1 -1 1
W) / —237—!—1(3:2—1) v [ 2@ — 1) p il =Dz + D7)
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Priiklad 8.9. Integrujte pomoci rozkladu na parcidlni zlomky dané funkce:

2)

h)

)

/ 9r — 5 d
922 — 62 + 1

/x5+x4+3w3+x2—2
-1

/x4+x3—2x2+2x+3

242 —2

z+3
[ e
3z +1
/(x2+2)3
5x 4+ 3
/(;v2—2m+5)3
20 + 2

/(sc—l)(w?ﬂ)?

dx

dx

dz

dx

22
d
/$3+5$2+8$+4 o

5 — 1
/:103—396—201m

422
/1_w4dx

1 2
/ 0(7z* + 1) de
x4+ 422 -5

6z
[ 5

d
/x3—|—5x2—|—8x—|—4 .

x3 +1
—x2

2

3x4
2+ 2

X

3 —

e
N
s
) e
-
s
N
Y | Ervees

3 _

a:2—x+1
dx

d
(22 +1) x2+x) .

dx

dx

2

33z —1) |
) :
{a; + 2+ 1In(j2® — 1|V 22 + 1) + arctgx

x3 |
{3 +1In ¥/|z — 17|z + 2]

+1n |3z — 1|

14 2r — 1]

[ w5 + arct
3@ —z+1) 33 V3
{ z—6 N 3z N 3 arct ER
82 +2)?  R2@2+2) 32yt 3]
20 — 7 3z —3 —|—3act —1]
2 arete L=
A(x2 —20+5)2  16(z2—2z+5) 32089
1l (I71)2+ arct _
— 1n — ar T
2 211 24l &7
e
|:IHI+1|++2
r—2 2
In -
z+1 T+ 1]
) -
{ln T ‘—Qarctga@
z—1 |
T z—1/]
12v/5 arctg — + In
{ *V5 x+1‘_
9 22 — 1]
—2In |z + 1| 4+ In(z? — z 4+ 1) + 2v/3 arctg ———
V3 ]
e
1 1|+ ——
{nx—&— |+ 12

2
2In |z — 1| — In(z? + = + 1) + 2v/3 arctg

1
{x—1n|x|—|—x—|—2lnx—1|

[4ln |z +

{x?’ — 6z + 6v2 arctg 2

1]

x
x —/2arctg —
[ V2]

V2]
z— 1]
x

1
{—Fln
T

[2In|z| — In(z? + 1)]

33+1]

V3

—Inlz| +3Injz — 1]

[4In|z| — 2In|z + 1| — In(2z® + 1) — 2arctg z]
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Piiklad 8.10. Integrujte pomoci rozkladu na parcidlni zlomky dané funkce:

a) /mdx [21n|ac—|—1|—xi1—ln(x2+1):
b) / M dz {3 arctg L In(z? + 2) — 3v2arctg 4 21n(x? + 4)_

xt + 622 + 8 2 V2 |
c) / % dz [3 In(z? + 2z + 4) — 2V/3 arctg x—f—\/gl
d) / % dz [9 In(z? + 2z + 10)10 arctg x3—|—1
) /(53014?4)3 d [ (5x—1i—4)2_
f) / 28(2%:716) dz {32@ arctg % —35In(222 + 7):
g) / ﬁ dz [7\@ arctg 90\}21
h) / % dz [\/ﬁ arctg Qf/%l:
) | et =l

Priklad 8.11. Integrujte dané funkce:

. X 2 /. x z\ |
a) e cosidw |:5€ (sm§+2cos 5)
b) (x+2)%e " dx [e™"(—z* — 62 — 10)]

[ie%@x - 1)_

\?\\
g

0 [ 2 sinGe) de {_ 2 co;(?)az) 2 Si;l(?)x) . 2(3028§3m)-
e) / i—f dz [—e " (3z +1)]
f) / (1-z)e " da [ze7]
g) / 3w sin(3z) dw {—xcos(?)x) + %sin(?)m)-
h) / sin(2z) cos x dz [3 cos® x_

1 2
zln(z — 1)dz |:2($2—1)1n(1'—1)_x_:;
1
T

C\_A_/.
— —
a‘g
Ny
o,
8
| p——
|)—‘
‘5
8
|

k) /411(1(293) dz [4x In(2z) — 4z]
sin £ 2 x 4 x|

2 P )

1) / = dx { g€ cos g +5e 51112_

Inz L2
Inz -1
m) / L dz {2 Y
6—21 1
n) e %" sin(3z) dz {— 13 (3 cos(3x) + 2sin(3xz))

o
— —

3z 7
e3® cos? (3z) da {615 ((cos(3x) + 2sin(3z)) cos(3z) + 2)
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Kapitola 9

Urcity integral a jeho aplikace

Piiklad 9.1. Vypocitejte urcité integraly:

/2
a) / sin z dz
0

3

o
~

S, ™

|
—

NP
w8
o,
8

~ Nabd o)

= e

E[:2_-) R;:BE > o
@ 8

Q.

8

8
=
w =

]
=

hu\

<
~
\)_‘
>~
8
[\v]
9]
[\o]
o,
8

|
—

(2% — 322 +1)da

2sin?(2x) dz

1
(172 —|—x> dx

2coszsinx dx

[~3In2 4 21n3]
[0]

(2tg1]

[14]

[4— 2arctg 2]
[—266_1/2 + 16]

[—5e72 + €]

40

N2
o\w
7N
&‘r—'
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6
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[0]
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Priklad 9.2. Vypocitejte urcité integraly:

T
a) / r?sinx dx
0

1
c) / 4x arctg (2x) dz

1
1
e) /2\/5d
0 $+1
3
—d
8 /o Virfa

i) /24\/%/fldx

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

D!
d
m) /ol-i-ﬁm

0) / 2(1 — cosz)® dx
0

w/2
u) / 16sin* z dz
0

/2
w) / 4sinz cos® x dx

D [

[5 arctg 2 — 2]

[4 — 7]

[4]

[6—2In(v2 — 1) — 2V/2]
V24 In(1+v2)]
[4—2In3]

[57]

Priklad 9.3. Vypocitejte urcité integraly:

2 1
2) A‘@I@ﬁdx
1
2
c) /_1x274dx
21
e) / 2% dz
1 x

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

) 93(x —1)
1 4 Vol

2
k)./‘;@de
o 1+=x

1
m) / 22z + 22 dx

0

dx

/2
0) / &dx
o O-+sinz

&3

[~ In3]
1n?5]
5+
[23]

[arctg 4]

[2\/?: —In(2 +V3)

[In6 — In5)
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6 arcsin g dx
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h) /ijgijﬁﬁdx
1 x
* 1
j) /12 r+ —dx
0 4
) /2 !
1 zm
n) / 8 cos® xsin” x da
0
2
6
d
p) /1 6z —1 .
2
r) V1 —coszdx

/2

o— >—

—
—
[=p}

Xa
w
2]
=]
K
o,
S

—
|

8
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b) /BSde

0

2 —
d) /e””(1+e)dx
1 Xz

1
rz—1

f

) /Ox+1dx

/2 10
—d
n) /0 2cosx +3 *

T 10
——d
p) /0 d+costz

cos? zsin(2z) dz

[2 arctg2 — %m 5]
|7+ 6v3-12|

[~ Ve + Vel

[n*2 +21n 2]
[17V17 — 1]

[arcsin(In 2)]

[?]

+v2]
;
[V21n(3+2v2)]
4]
-1+ 23]
[14]
(e +1In2 — €]
[1-2In2]
9In2 — 31n3]
1]
32— Ing
e
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Priklad 9.4. Urcete obsah rovinné plochy ohrani¢ené kiivkami:

+
~

=1

0,z=-1 z? 1
y=Vy, - y Y = ) 3_
x —z { 1]
y:ealeay:m ’ e+ —
e
327
—4—22 y=0 e
y z’y ) {3_
yr=1,xz=1,2=3,y=0, [In 3]
167
v =224+l —y—1=0, {36
x? us 1:
l+28)=1,y=" T_Z
yl+a)=1y=—, [2 3
77 |
y=In,z=52=7y=0, [ln55_2
9.9In10 — 8.1
y=lloga|, 2= 75, 2 =10,y =0, [ 10
2 9]
y=—a"+4dr -2, x+y=2, 3
. T
y =arcsinz, x =0, z =1, [5_1
y=zsinz,y =0,z € (0;7), [7]
4
r=—,y=1y=4, =0, [6]
Y
2 2 T — 2]
y=1—-x,y°"+2°=1,0<2,y >0, 1
1
2 _ _ 2 1
y =, y=z {3_
137
y=2a°—2—6,y=—a>+ 5z + 14, [333
15 :
2/35:4,33+y=5, |:2—81I12
1 —7]
y=e “sinx,y=0,x € (0;m), [+26
y=In’z, y=Inz [3— €]
__ 2 _ 2 2]
y_1+x2ay_xa ™ 3-
y=a+a>—6x,y=0,z€(-33), [18]
4z” + 9y* = 36, [67]
y=06z—a* y=0 [36]
4 -
2 +y* =16, y* = 6z, © > 0, [3(x/§+47r)
1257
y=x2—|—4z,y=x—|—4, [6
16:
v =2r+1,2—y—1=0, {3
96:
2 3
= :8 —_
Yy T,y |:5_
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Priklad 9.5. Urcete délku oblouku rovinné kiivky:

8 (13v13
3 2
- 0;1 = 1
) posirem, 5 (200 )]
b) y=+vax—22—arcsinyz, z € (0;1), 2]
¢) x=ua(t—sint), y=a(l —cost),a>0,te (0;m) (cykloida), [8a]
d) x=acos’t,y=sint,a>0,t€c (0;n) (asteroida), [6a]
670
e) y? = (r+1)3 x <4 (semikubickd parabola), [27
et +1 e? + 1
f =ln—— 1;2 1
) y=I . v (12), [n ¢ |
) y=In(sinx), z € <E.I> lln?)-
g y - ) 3 ’ 2 ’ 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;27) (Sroubovice), [2%\/ a? + bQ}
1 1 3
= = — 3 = — 2 . 1 —
b) z=t vy 3 8t3, z 2t,t€<0,>, 5
t
c) x:t—sint,yzl—cost,z:4sin§,t€<0;7r>, [27]
d) m:et7y:e_t,z:t\@,t€<0;l>, [e—e_l]
Piiklad 9.7. Vypocitejte hmotnost a soutadnice tézisté rovinné kiivky s délkovou hustotou p:
3 -3 2a]]
a) x=uacos’t,y=sin"t,y>0,a>0,pt) =1, 3a; 0;3
2 2 2 2r ]|
b) z+y =r‘y>0,r>0,px) =1, |:7T’]“;|:O;
T
1, .. . 1 et +4e? —17]
¢) 9:5(6 +e "),z e (-1;1), p(z) =1, {6 ;|:;4W—U_
101
d) z=a(t—-sint),y=a(l —cost), a>0,t € (0;27), p(t) =1, {Sa; |:7TCL; ga
3a% [5a 157ra::
3 .3 3
= > ta =S ta ) 2 07 > Oa t) = 3 tv = | o
e) w=acos’t,y=sin"t, x,y a p(t) = acos { 7 [8 256 ||
Piiklad 9.8. Vypocitejte hmotnost a souradnice tézisté prostorové kiivky s délkovou hustotou p:
a) = =acost,y=asint, z=">bt, a,b>0,t € (0;2m), p(t) =1, [27r\/ a? + b?; [0;0;7Tb]:|

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

z2 64 12 16 {9 9
= y= = . = b 2_y 2_¢ I g
Woy=goy=00=8 {3’{6’5” ) y=dmo =4y, [3{55H
32 8 5 (12 3
=4 g% y= o0 2 2 — 3 . .2
C) y ! ’y 07 |:3’|:0’5:|:| d) y myy x, |:127|:2577:|:|
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a)

Q

Q:

1 0<y<sinz, 0<z <, p(x)=|coszl,

2’ +y*<4,0<z <y, p(z) =z,

:x2+y2=ay,a207p(y):y7

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

Nevlastni integral

Priklad 10.1. Vypocitejte nevlastni integraly:

+o0 2
k) / ze™ 2 dx
0

1 1
m) /_Oo G- D@D

“+o00 1
—d
°) / 2ain

0 X
S)lﬂm(ﬂ+1mﬁ+$dm

+oo 1
u ———dx
) /2 rln’x

0 4arct
w) / arc2 gx du
1 X

+oo 9
—F0d
Y) /0 T+as "

8
Froc)
v

[r — arctg 2]

[—le In 3]
)
[r+2In2

[Qw\/ﬂ
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2]

[1n(1+v2)]

(]

[10]

[+oc]
[diverguje]
[+oc]

5]

[diverguje]



Priklad 10.2. Vypocitejte nevlastni integrély:

a) / = M dz (diverguje]

(22 —1) In? z dz [21112272]
/

/ 7 2

) [ 5

/+°° 2 arctgz ]

/ cos lnx du 1
2

[neni def.]

N $2 dl‘ [2}

A
) [

arctg 2 z 4 {773 ]

1+.132 12

/ sin | [diverguje]
o0

h )
dz —
0 \fl"f‘l

) [,
/OO @+ D dz [diverguje]
0,

V3
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[diverguje]
[7]

[+00]

2]
[diverguje]

[diverguje]



