{ Limity funkci
Priklady feSené pomoci Maple V
[ Spodtéte nasledujici limity:

2 2

, X -1 , X -1 , X -1 L
=l1.a) Im —————— b) lm ———— ¢) lim —2 , (Demidovi¢ 411).
X-02x" -x-1 X-12x" -x-1 X0 2x —=x-1

[ Regeni:

| Nejprve si zadefinujeme nasi funkci, abychom sepsalit

[ > f:=x->(x"2-1)/(2*x"2-x-1):

' a) V takto jednoduchém pfipadé staci dosadit a dostavame 1. Pro jistotu to nechame
| Maple spoditat:

> limt(f(x), x=0);

L 1

| PFipad b) nés jasné navadi na L'Hospitala, a skute¢né, po jedné derivaci dostavame
| vysledek: 2/3. Maple také:

(> limt(f(x), x=1);

2
3

t c) O vysledné limité rozhoduji koeficienty u nejvyssSi mocniny - x2. Dostavame 1/2.
(> 1limt(f(x), x=infinity);

1

2

| Tak je snad vSe v poradku. Pfisté uz budeme véfit tomu, co ndm Maple spocité.
MuUZeme si to jesté tfeba ovéfit obrazkem. Obrdzek nam muZze také fict néco nového,
| zajimaveého:

> plot(f(x),x=-1..2, y=-10..10, discont=true);




L -10-
| | obrazek vypada presveédcivé. Zajimaveéjsi to ale bude v bodé -0,5:
(> limt(f(x), x=.5);

Float undefinedl
> limt(f(x), x=-.5, left);

Floai( —)
> limt(f(x), x=-.5, right);

| Floai( )
[ I'vtomto pfipadé snad muZzeme pocitaci veéfit...

Bz i (L+x)(1+2x)(1+3x)-1

X -0 X

(Demidovi€ 412).

| Resent:

. Opet si nejprve zadefinujeme funkci:

[ > f:=x->((1+x)*(1+2*x) *(1+3*x) - 1)/ x:

| potom nechame Maple sfist risluSnou derivaci:

(> limt(f(x),x=0);

L 6

| a nakonec si (pro lepSi nazor a pro kontrolu) retkre obrazek:
> plot(f,-2..1);
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B:{ lim > & (Demidovi¢ 413).
X0 X +X
[ Reseni:

| Postup je stejny jako v pfedchozim prikladé (a vétSiné prikladd dalSich):
[ > f:=x->((1+x)"5-(1+5*x) )/ x"2+x"5:
(> limt(f(x),x=0);
L 10
> plot(f, -1.5..1);
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] X+ X—2
=4 tim X2

o1 X=X -x+1

[ Reseni:

(Berman 276).

[ > f:=x->(x"3+x-2)/ (x"3-x"2-x+1):
(> limt(f(x),x=1);

undefined

> limt(f(x),x=1,1eft);

—00

> limt(f(x),x=1,right);

o0

> plot(f(x), x=-2..2, y=-50..50, discont=true);
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X
- (2x-3)*(3x+2)¥ o
B 5. lim - , (Demidovi¢ 416).
X - o (2x+1)
[ Resent:

[ > f:=x->((2*x-3)"20*(3*x+2)*30)/ (2*x+1) ~50:
(> 1limt(f(x),x=infinity);
205891132094649
1073741824

> eval f(");
>
Warni ng, inconplete string; wuse " to end the string

> plot(f, 200000..1400000);
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B [ [ Chyba v zobrazeni. P8 ]

=l6. lim

X0 X+ X

root,(1 + x*) — root,(1 - 2x)

,  (Berman 303%*).

[ Regent:
[ > f:=x->(root[3] (1+x"2)-root[4] (1-2*x))/(x+x"2):
(> limt(f(x),x=0);

1
2
di

> plot(f(x), x=-3..1, y=-1..1, scont =true);
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x' =1
B?. lim — , m a n cela (Berman 280).
x-1 X =1

[ Regeni:
[ > f:=x->(x"m 1)/ (x"n-1):
> limt(f(x),x=1);

m
n

[ Takitohle Maple V umi...

- root(x) -1 )
DS. )!IEnl —rootm(x)—l’ m a n cela (Berman 302).
[ Regeni:
[> f:=x->(root[n](x)-1)/(root[n(x)-1):
(> limt(f(x),x=1);

recei ved n

1

| Tak te’ uz musime zapracovat my.oot, x (=) X "
(> f:=x->(x"(1/n)-1)/(x*(1/m-1):
(> limt(f(x),x=1);

m
n

Error, (in root[n]) root expects its index, n, to be of type integer,

but



o (L+mx)"=(1+nx)"
=9l ,
D xl_r.no X2
[ Regeni:

[ > f:=x->((1+nFx) " n-(1+n*x)*"m [/ x"2:
> limt(f(x),x=0);

m i n pfirozena (Demidovi¢ 414).

1 1
~—mn+-n’m
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=] 0. im sin(a + x) sin(a+ 2x) - sin(a)?

X -0 X

(Demidovic 492).

[ Reseni:
[ > f:=x->(sin(a+tx)*sin(a+2*x)-sin(a)”"2)/x:
> imt(f(x),x=0);

3sin(a)coqa)

~ sin(a)? - sin(b)?
B 11. lim PR , (Berman 342).
a-b a -b

[ Regeni:
[ > f:=x->(sin(a)™2-sin(b)"2)/(a”2-b"2):
> limt(f(x),a=b);
cogb) sin(b)
b

= tan(x)® - 3 tan(x)

) eofxe )

[ Regeni:
[> f:=x->(tan(x)"3-3*tan(x))/cos(x+Pi/6):
(> 1limt(f(x),x=Pi/3);

(Demidovic 492).

L -24
> plot(f(x),x=-Pi..Pi,y=-30..30);
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L L -30-

_ sin(@") y ,
B 13. lim — , M a n pfirozena (Berman 318).
a_o sin(a)”
[ Regeni:
[ > f:=a->sin(a”n)/sin(a)™m
> 1limt(f(a), a=0);

- sin(@")
lim —
i a-o sin(a)™
| Tak to je Spatné... Nezbyva, nez zkouSet:
> f:=a->sin(a"3)/sin(a)”"3:
(> limt(f(a),a=0);
1

> plot(f(x), x=Pi..Pi, y=-3..3);




> limt(f(a),a=0);

> plot(f(x), x=-Pi..

[ > f:=a->sin(a*3)/sin(a)"2:

> 1limt(f(a), a=0);

[ > f:=a->sin(a*3)/sin(a)"4:

undefined

3 -2\/ A 1 \/2 3
1]
5]
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Pi, y=-3..3);
3
5]
y
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(> 1limt(f(a),a=0,left);

L —00
(> limt(f(a),a=0,right);
| 00
> plot(f(x), x=-Pi..Pi, y=-10..10, discont=true );
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| Grafy pro [n,n] vypadaji skoro st&njako pro [3,3], pro [n,m], n>m jako pro [3,2] eop
[n,m], n<m jako pro [3,4]. Skute¢, spravny vysledek je O pro n>m, 1 pro n=m a npex.

. n<m.

| [ Takovéto piklady je lepSi spdtat ruené. Pro kontrolu nam ale iiou dolse poslouZzit grafy...

K (mx)
=l 14. lim (1+;] . (Berman 354).
X -5 o0

[ ReSeni:

[ > f:=x->(1+k/ x)M(nFx):

r limt(f(x),x=zinfinity):

(km)
L e
B 15. lim (1-x)log,(2), (Berman 354).
X -1

[ Regeni:
[> f:=x->(1-x)*log[x](2):
(> limt(f(x),x=1);

-In(2)

> plot(f, -0..2);
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