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Matematické programy a jejich pouziti

Prabéh funkce

Zadani prikladu
Vysetete ptibsh funkcey (x) = 2.
N X241

Postup feSeni prikladu

Nejprve si definujeme funkci, se kterou budeme gvat, nasledh(coz je vyhoda matematickych progr@msi
nakreslime prbéh funkce pro nazornost £ aname pedstavu jak dana funkce vypada. Dale uZ postupujmdie
standartniho vyS&dvani pfibéhu funkce:

Defini¢ni obor

Priseiiky s osou x a osou y

Limity v krajnich bodech a bodech nespoaijitosti

Asymptoty

Prvni derivace

Nulové body

Funkce roste, klesa

Druha derivace

Nulové body

Funkce je konvexni, konkavni

Maximum, minimum funkce

Obor hodnot

Graf funkce
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Reseni pfikladu

= Definovani vySet fované funkce

X -2
o= f[x_]:=

x2+1

= Graf funkce (pro p Fedstavu, jak dana funkce vypada)

in[102:= Show[Plot [f [x], {X, -25,25 },

PlotStyle - {Thick }, GridLines - Automatic ], PlotLabel - Style ["Graf funkce", 24
ImageSize - 370, Epilog - Inset [Framed [Style [f [x], 12 ], Background - LightYellow

{Right, Bottom }, {Right, Bottom }1]

Show[Plot [f [x], {X, -250, 250 },

PlotStyle - {Thick }, GridLines - Automatic ], PlotLabel - Style ["Graf funkce", 24
ImageSize - 370, Epilog - Inset [Framed [Style [f [x], 12 ], Background - LightYellow

{Right, Bottom }, {Right, Bottom }1]

Graf funkce
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Graf funkce
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out[103]= L
- X—2
2 i VxXe+1
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Matematické programy a jejich pouziti

= Defini éni obor

Podminky se zadavaji ¢ (pokud podminka vrati hodnotu True, podminka ja&m vzdy.

= Prvni podminka

Ax2+1 #0
in104)= Reduce [\/ x2+1 #0,x, Reals ]

out[104]= True

= Druh& podminka

x2+1>0
inj10s}= Reduce [x?+1 2 0, x ]

ou105]= X € Real s

= Definiéni obor (prinik pfedchozich podminek)

ini0s= Reduce [\/xz +1 #08& x2+1 2 0, x ]

ouf106]= X € Real s

= Priseciky s osou x a osou y

= Prasefiky s osou x
in1071= Reduce [f [X] =0, X ]

out[107]= X ==

= Prasefik s osou y

inf1og:= f [0]

out[108]= -2

m Limity v+ oo, -co a bodech nespojitosti

s Limitado + oo

ntogl= lim1 = Limit [f [x], X - Infinity ]

ouff109= 1

s Limitado - o

imr1op= lim2 = Limit  [f [x], X - -Infinity ]

oufa10]= -1
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= Asymptoty (ve tvaru ax+b)

m  Asymptota do +oo

Limit [f [x] /X, X = Infinity ]

in111:= al
ouf111]= O
im112):= bl = Limit [f [x] -al X, X - Infinity ]

ouf112]= 1

Limita f (x) - (ax + b) (pokud je tato limita roa 0, asymtota existuje)
inf113:= Limit  [f [x] - (&l * X + bl), X - Infinity ]

ou113]= 0

m  Asymptota do -oco

Limit [f [x] /X, X = -Infinity ]

In[114]:= a2
ouff114= O
in115)= b2 = Limit [f [x] -al *x, X - -Infinity ]

ouf115]= -1

Limita f (x) - (ax + b) (pokud je tato limita roa 0, asymtota existuje)
inf116]:= Limit  [f [X] - (@2 * X + b2), X - -Infinity ]

ouj116]= 0

m  Prvni derivace

in1171= DIf [X1, X ]

(-2 +X) X 1
+
(1ex?)*? 1

= Prvni derivace zjednoduseno

out[117]= -

in118):= FullSimplify [DIf [x], X 11
derivace [x_] = FullSimplify [D[f [X], X 1]

1+2Xx
Out[118]=
(14x2)°%2
1+2x
Outf119] ——————
(14x2)°%2
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= Nulové body prvni derivace

in[120:= koreny = x /. Solve [derivace [Xx] =0, X, Reals ]
N[koreny, 3 ]
nulovebody = Table [{x, f [x1}, {x, koreny }1 // FullSimplify

1

Out[120]= {— E}

ouff121)= {-0.500}

1

oz {{-3. Y]

= Funkce roste
in[123:= FullSimplify [Reduce [derivace [x] > 0, X, Reals 1]

N[%, 3 ]

1

out[123]= X > - —

2
ouf124)= X > -0.500

»  Funkce klesa
inf12s]:=  FullSimplify [Reduce [derivace [x] <0, X, Reals 1]

N[%, 3 ]

1

Out[125]= X < - —

2
ouff126)= X < -0.500

» Druhd derivace

in1271= DIf [X1, X, X ]

3 (-2 +x) %2 -2+X 2x
Out[127]= - -
(1+x2)%% (14x2)%2 (14x2)%2

= Druhé derivace zjednoduSeno

inf128:= derivace2 [x_1 = FullSimplify [DIf [x1, X, x 11

2-X (3+4X)

Out[128]=
(1+x2)°2

= Nulové body druhé derivace

inf129):= koreny2 = x /. Simplify [Solve [derivace2 [x] =0, X, Reals 1]
N[%, 3 ]
nulovebody2 = Table [{x, f [Xx]}, {X, koreny2 }1 // Simplify
1 1
out[129]= {— (—3—V4l ) - (—3+x/4l )}
8 8

ouf130)= {-1.18, 0.425}

1988 J, (5 [a-var). 2 )

out[131]= Hg (—3-\/H), _
Ji14 -6 a1

[0
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Funkce je konvexni

in[132]:= FullSimplify [Reduce [derivace2 [x] > 0, x, Reals 1]
N[%, 3 ]

out[132]= E (—3—\/H) <X < i (—3+\/H)
8 8

ou133= -1.18 < x <0.425

= Funkce je konkavni

in[134:= FullSimplify [Reduce [derivace2 [Xx] <0, x, Reals 1]
N[%, 3 ]

ouff134= 3+V4l +8x <0 ]]3+8x >+V4l
ou13s)= 9.40+8.00x <0 |]3.00+8.00x >6.40

= Maximum, minimum funkce

m  Pomocna funkce na rozhodnuti, zda se jedna o maxirmy minimum, p¥ipadné inflexni bod

in[136:= Maxmin[x_1] : =
Piecewise [{{"Maximum", x < 0}, {"Minimum", x > 0}, {"Inflexni bod", x == 0}}]

»  Maximum, minimum funkce

Maximum, minimum a inflexni body seduji z x-ovych bod, pro které je prvni derivace rovna 0. Tyto bodyjs
uloZeny v proranné koreny.

n137):= Table [{x, f [X], Maxmin [derivace2 [x]1}, {X, koreny }]

out[137]= H—% -5, Mni mjm}}

= Obor hodnot

Obor hodnot se duje jako maximum a minimum z bbgodezelych z extréra a limit v krajnich bodech (a
bodech nespojitosti).

= Dolni mez
in[138:= Min [Table [f [x], {x, koreny }1], lim1, lim2 ]

ou[138]= - V5

= Horni mez

in139):= Max[Table [f [x], {x, koreny }1, lim1, [im2 ]

ouff139= 1
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