Pomiicka pro cviceni: 1. semestr Bc studia

Asymptoty funkci

Soubor obsahuje priklady ze skript Kuben, J.: Diferencialni pocet funkci
jedné proménné, S - 1804 A.

Cilem je urcit a nakreslit asymptoty ke grafim danych funkci.

1 Asymptoty funkci

Zadani: str. 89/ 10 Urcete asymptoty ke grafu funkce.

P1i Teseni nejprve nakreslenime graf funkce. Rozsahy na osdch budeme vo-
lit tak, aby obrazek odpovidal skutecnosti, toho docilime pouzitim nepovin-
ného parametru scaling=constrained v ptikazu plot. Pro potlaceni svislych
asymptot pouzijeme parametr discont=true, pro lepsi zobrazeni pomoci para-
metru thickness nastavime vétsi tloustku ¢ary. Déle uréime rovnice asymptot
bez smérnice i se smérnici. Nakonec do jednoho obrazku zobrazime funkci i
asymptoty. Pro zobrazeni asymptot bez smérnice pouzijeme piikaz implicit-
plot z balicku plots.

1.1 a)f =3z+3(zx—2)"
restart:
f:=3*x+3/(x-2);

f=3z+3@-2)"
> plot(f,x=-20..20,y=-20..20,discont=true,thickness=3,
scaling=constrained) ;
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1. Asymptoty se smérnici, tj. pfimky tvaruy = kx +¢. Podle skript nezndmé
k a q vypocteme ze vztahu k = lim M, g= lim (f(z)—kz).
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> k:=limit(f/x,x=infinity);

k:=3
> q;=1imit(f—k*x,x=infinity) 5
q:=20

Asymptotou je primka y=3x.
> k:=limit(f/x,x=-infinity);

k:=3
> q:=limit(f-k*x,x=-infinity);
q:=0

Asymptotou je primka y=3x.
2. Asymptoty bez smérnice, tj. primky x = g
>  limit(f,x=2,left);

> limit(f,x=2,right);

with(plots):
al:=implicitplot (x=2,x=-20..20,y=-20..20,thickness=2,color=blue):

> g:=plot([f,3*x],x=-20..20,y=-20..20,discont=true,thickness=[3,2],
color=[red,blue],scaling=constrained):

> display({g,al});
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1.2 b)f :=z+2

> restart:
> fi=x+2%x/(x"2-1);



f=x+2 v

2 —1
> plot(f,x=-20..20,y=-20..20,discont=true,thickness=3,scaling=constrained) ;
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1. Asymptoty se smérnici.
> k:=limit(f/x,x=infinity);

k=1
> q:=limit(f-k*x,x=infinity);
qg:=20

Asymptota je pfimka y=x.
> k:=limit(f/x,x=-infinity);

k=1
> q:=limit(f-k*x,x=-infinity);
q:=0

Asymptota je piimka y=3x.
2. Asymptoty bez smérnice.
> limit(f,x=1,left);

—00
> limit(f,x=1,right);

00
> limit(f,x=-1,left);

—00
> limit(f,x=-1,right);

00

with(plots):
al:=implicitplot(x=1,x=-20..20,y=-20..20,thickness=2,color=blue):



> a2:=implicitplot(x=-1,x=-20..20,y=-20..20,thickness=2,color=blue):
> g:=plot([f,x],x=-20..20,y=-20..20,discont=true,

thickness=[3,2],color=[red,bluel],scaling=constrained) :

> display({g,al,a2});
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c)f = (1—x2>7
restart:
f:=1/(1-x72);
f = (1—%2)71

plot(f,x=-10..10,y=-10..10,discont=true,thickness=3,
scaling=constrained) ;
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1. Asymptoty se smérnici.
> k:=limit(f/x,x=infinity);

k:=20
> q;=1imit(f—k*x,x=infinity) 5
q:=10

Asymptota je primka y=0.
> k:=limit(f/x,x=-infinity);

k:=20
> q:=limit(f-k*x,x=-infinity);
q:=0

Asymptota je primka y=0.
2. Asymptoty bez smérnice.
> limit(f,x=1,left);

00
> limit(f,x=1,right);

—00
> limit(f,x=-1,left);

—00
> limit(f,x=-1,right);

00

with(plots):
al:=implicitplot(x=1,x=-10..10,y=-10..10,thickness=2,color=blue):
a2:=implicitplot(x=-1,x=-10..10,y=-10..10,thickness=2,color=blue):

g:=plot([£f,0],x=-10..10,y=-10..10,discont=true, thickness=[3,2],
color=[red,blue],scaling=constrained):
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> display({g,al,a2});
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1.4 d)f := zc”
restart:
f:=x*exp(1/x72);
f= ze®

> plot(f,x=-10..10,y=-10..10,discont=true,thickness=3,scaling=constrained) ;




1. Asymptoty se smérnici,
> k:=limit(f/x,x=infinity);

k=1
> q;=1j_mj_t(f—k*x,x=infinity) 5
q:=10

Asymptota je pfimka y=x.
> k:=limit(f/x,x=-infinity);

k=1
> q:=limit(f-k*x,x=-infinity);
qg:=20

Asymptota je pfimka y=x.
2. Asymptoty bez smérnice.
> limit(f,x=0,left);

Y

limit(f,x=0,right);

with(plots):
a:=implicitplot(x=0,x=-10..10,y=-10..10,thickness=2,color=blue):

> g:=plot([f,x],x=-10..10,y=-10..10,discont=true,thickness=[3,2],
color=[red,bluel] ,scaling=constrained) :

> display({g,a});
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1.5 e)

> restart:



POZOR! Pii feseni tohoto ptikladu je potieba programu provést napovédu pri
feseni, protoze Maple pracuje v oboru komplexnich ¢isel. Je tieba oSetfit zna-
ménko vyrazu pod odmocninou, k tomu pouzijeme funkce signum.

Prikaz signum vraci znaménko redlného nebo komplexniho ¢isla.

Je definovéno signum(x) = x/abs(x), proz # 0 .

> f:=root[3] (abs(x"3+4*x"2))*signum(x~3+4*x"2);

f = V|23 + 422|signum (2 + 42%)

> plot(f,discont=true,thickness=3,scaling=constrained);

1. Asymptoty se smérnici.

> k:=limit(f/x,x=infinity);
k=1

> q:=limit(f-k*x,x=infinity);
q:=4/3

Asymptota je piimka y=x+4/3.

> k:=limit(f/x,x=-infinity);
k=1

> q:=limit(f-k*x,x=-infinity);
q:=4/3

Asymptota je piimka y=x+4/3.

2. Asymptoty bez smérnice.

Nejsou.

> plot([f,x+4/3],discont=true,thickness=[3,2],color=[red, blue],
scaling=constrained) ;
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1.6 f)

restart:
fi=x*1n(exp(1)+1/x);

f=zln (e1 —|—x_1)
> plot(f,x=-5..5,y=-5..5,discont=true,thickness=3,numpoints=200) ;

1. Asymptoty se smérnici.
> k:=limit(f/x,x=infinity);
k=1



> q;=1imit(f—k*x,x=infinity) 5

q = e !

Asymptota je piimkay = z 4+ e~ ! .
> k:=limit(f/x,x=-infinity);
k:=1
> q:=limit(f-k*x,x=-infinity);
q:=¢e
Asymptota je piimka y =z + e~ ! .
2. Asymptoty bez smérnice.
> limit(f,x=-1/exp(1),left);
00
with(plots):
a:=implicitplot(x=-1/exp(1l),x=-5..5,y=-5..5,thickness=2,color=blue) :

> g:=plot([f,x+1/exp(1)],x=-5..5,y=-5..5,discont=true,thickness=[3,2],
color=[red,bluel] ,scaling=constrained) :

> display({g,a});




