funkce2_def.cdf

Funkce definovana po ¢astech

Obcas je funkce definovana riznym vzorcem na riznych intervalech, tj. po ¢astech. V tomto pfipadé existuje
vice moznosti zadani takové funkce, ta prvni pomoci Piecewise byva nejvhodngjsi. Ve druhém pfipadé
(definice pomoci Which) i tfetim pfipadé (definice pomoci podminky), vyzkouSejte zadat stejné hodnoty jako v
prvnim pfipadé.

£[x_] :=Piecewise[{{x, x <0}, {x"2, 0<x<2}}, 4]

Plot[£[x], {x, -2, 4}]
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£10]

Clear[x, g]l; g[x_] :=x/; x<0; g[x_] =x22/; 0<x<2;
g[x_] :=4/; x22

Plot [g[x], {x, -2, 4}]
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Clear([x, h]; h[x_] :=Which[x<0, x, 0<x<2, x*2, x2>2, 4]

Plot[h[x], {x, -2, 4}]

Nékdy byva vhodné si pfipomenout definici po ¢astech pouzivané funkce. K tomu sloufi pfikaz
ExpandPiecewise, ktery pracuje pro funkce definované pomoci Piecewise a While. Pfed pouzitim je nutné
vyCistit nezavislou proménnou.
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Clear[x]; PiecewiseExpand[f[x]]

4 x=0Vx=2
x x<0

X2 True

Clear([x]; PiecewiseExpand[g[x]]

g(x)

Clear[x]; PiecewiseExpand[h[x]]

4 x=2
x x=<0
X2 True

Uvedeny pfikaz se hodi i v jinych situacich. Napf. pfi definovani funkce pomoci maxim nebo minim.

Clear[m]; m[x_] :=Max[x*3, x];

PiecewiseExpand [m[x_] , 2<x < 2]
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Nesouvisly definiéni obor

Nasledujici pfiklady uvadi problémy, s kterymi se mizete setkat pfi zadavani funkce po ¢astech pokud ma
funkce v bodé skok nebo neni na néjakém “meziintervalu” definovana.

body = {0, 1, 1.2, 2, 4};

Piecewice dava vétsinou automaticky hodnotu 0 v bodech, kde funkce neni definovana.

Clear[x, £f0];
£0[x_] :=Piecewise[{{-1, x<1}, {1, 3>x>1.5}}];
Map[£0, body]

{-=1,0,0, 1, 0}
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Plot[fO0[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

-0.5F

Piecewise ma problémy se singularimi body. Podivejte se na nasledujici dva pfiklady, ve kterych k pfedchozi
funkci pfiddme hodnotu v jednom bodé. Toto dodefinovani program vyjadfi jako hodnotu jinym zpisobem (preni
fadka matice), ma to vak vliv na graf. VV prvnim pfipadé dodame hodnotu v bodé 1 v pofadi podle x - vSe
nasledujici je ignorovano. Ve druhém pfipadé dame tuto hodnotu na konec definice -opét jsou dalSi hodnoty
ignotovany, ale graf je nyni bez dodani hodnot 0 tam, kde funkce neni definovana (hodnota v singulérnim bodé
v8ak zakreslena neni).

Clear([x, f1];

fl[x_] =

Piecewise[{{-1, x< 1}, {0.5, x=1}, {1, 3>x>1.5}}];
Map[£f1l, body]

— Set:setraw : Cannot assign to raw object 1. >
— Set:setraw : Cannot assign to raw object 1.2. >

— Set:setraw : Cannot assign to raw object 2. >

VA — — — |

— General:stop:

Further output of Set:setraw will be suppressed during this calculation. >
{ , { 05 1 { 05 1 { 05 1 { 05 1 }
" l0 True’\O0 True’ \'1 True’ \ 0 True

£1[1]

— Set:setraw : Cannot assign to raw object 1. >

{0.5 1
0 True




funkce2_def.cdf

Plot[f1[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

Clear[x, £2];

f2[x_] =

Piecewise[{{-1, x< 1}, {1, 3>x>1.5}, {0.5, x=1}}];
Map[£f2, body]

— Set::setraw : Cannot assign to raw object 1. >
— Set:setraw : Cannot assign to raw object 1.2. >

— Set:setraw : Cannot assign to raw object 4. >

VA I/ I/ VA

— General:stop :

-

Further output of Set:setraw will be suppressed during this calculation. >

{1{0.51 {0.51 1{0.51
"7\ 0 True’ L0 True’ *\ 0O True}

£2[1]

— Set:setraw : Cannot assign to raw object 1. >

{0.5 1
0 True
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Plot[f2[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

0.5F

V téchto pfipadech je vhodné dodefinovat funkci mimo Piecewise. Na graf to ale nema vliv.

Clear[x, £3];

£3[x_] :=Piecewise[{{-1, x<1}, {1, 3>x>1.5}}];
£3[1] =0.5;

Map[£3, body]

{-1,05,0,1, 0}

Plot[£f3[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

0.5F

Pouzije-li se Which, je vysledek trochu jiny. V bodé&, kde neni funkce definovana, je vysledkem Null. Ale
singularni bod to pokazi i kdyz tuto hodnotu dovede jednotlivé spravné vypsat. (graf je spravny, ale hodnota v
singularnim bodé zobrazena neni). Na rozdil od Piecewise neni funkce automaticky dodefinovavana.

Clear([x, gl]; gl[x_] :=Which[x<1l, -1, 3>x>1.5, 1];
Map[gl, body]

{—1, Null, Null, 1, Null}




funkce2_def.cdf

Plot[gl[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

0.5F
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Clear[x, g2];
g2[x_] :=Which[x<1, -1, 3>x>1.5, 1, 1=x, 0.5];
Map [g2, body]

— Set:setraw : Cannot assign to raw object 1. >
— Set:setraw : Cannot assign to raw object 1. >
— Set:setraw : Cannot assign to raw object 1. >

— General:stop :

Further output of Set:setraw will be suppressed during this calculation. >

{—1, Which[1, 0.5], Which[1.2, 0.5], 1, Which[4, 0.5]}

g3[1]

g3(1)

Plot[g2[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

0.5F
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Clear[x, g3]; g3[x_] :=Which[x<1l, -1, 3>x>1.5, 1];
g3[1] =0.5;
Map[g3, body]

{—=1,0.5, Null, 1, Null}

Plot[g3[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

0.5F

Pfi pouziti podminky se chova funkce podobné jako pfi pouziti While.

Clear[x, hl]; hl[x | :=-1/; x<1;hl[x | :=1/;3>x>1.5;
Map[hl, body]

{—1,h1(1), h1(1.2), 1, h1(4)}

Plot[h1l[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]
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Clear[x, h2]; h2[x | :=-1/; x<1; h2[x | :=1/;3>x>1.5;
h2[1] =0.5;

Map[h2, body]

{—1, 0.5, h2(1.2), 1, h2(4)}
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Plot [h2[x], {x, -2, 4}, PlotStyle » {Green, Thickness[0.01]}]

0.5F




