7—Szamitogépek alkalmazasa a matematika tanitasaban

Gyakorlo feladatok

m Chebyshev polinomok szelsb értékhelyei

Feladat: Adjuk meg a grafikon azon pontjait ahol lokalis min./ max. van. Szinezzik is a pontokat.
nip= T = Tabl e [ChebyshevT [n, x1, {n, 1, 8}1;
nz= DZeroList = Table [x /. NSolve [D[T[[n]], Xx]1=0, x1, {n, 2, 8}]

oup= {{0.}, {-0.5, 0.5}, {-0.707107, 0., 0.707107}, {-0.809017, -0.309017, 0.309017, 0.809017},
{-0. 866025, -0.5, 0., 0.5, 0.866025}, {-0.900969, -0.62349, -0.222521, 0.222521, 0.62349, 0.900969},
{-0.92388, -0.707107, -0.382683, 0., 0.382683, 0.707107, 0.92388}}

n@l= [DZerolList2 = DZeroList /. {x_? NunberQ - {x, 0}};

Mani pul ate [Mot [TEnD, {x, -1, 1}, PMotRange » {-1.1, 1.1},
Epilog » {Red, PointSze[.02], Point [DZeroList2[[n - 11]1}1, {n, 2, 8, 1}]
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Most a fliggvényértékekre is sziikséglink van.
In[7]:=

TI4] /. NSolve [D[T[4], x]=0, x]
Out[7]= {—1., 1., -1 }
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n4= [ZeroList3 =Table[{x, T[[n]]}/. Nolve [D[T[[n]], Xx]1=0, x], {n, 2, 8}]

o= {{{0., -1.1}, {{-0.5, 1.}, {0.5, -1.}}, {{-0.707107, -1.}, {0., 1.}, {0.707107, -1.}},
({-0.809017, 1.}, {-0.309017, -1.}, {0.309017, 1.}, (0.809017, -1.}},
({-0.866025, -1.}, {-0.5, 1.}, {0., -1.}, {0.5, 1.}, {0.866025, -1.}},
({-0.900969, 1.3}, {-0.62349, -1.}, {-0.222521, 1.}, {0.222521, -1.}, {0.62349, 1.}, {0.900969, -1.}},
{{-0.92388, 1.}, {-0.707107, 1.}, {-0.382683, -1.},
(0., 1.}, {0.382683, -1.}, {0.707107, 1.}, {0.92388, -1.}}}

Mani pul ate [P ot [TCnD, {x, -1, 1}, PotRange » {-1.1, 1.1},
Epilog -» {Red, PointS ze[.02], Point [DZeroList3[[n - 1]111}1, {n, 2, 8, 1}]
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Mani pul ate [P ot [TCnD, {x, -1, 1}, PotRange » {-1.1, 1.1},
Epilog -» {PointS ze[.02], Map[{If [#[[2]]==1, Red, Blue], Point [#]} & DZeroList3[[n -1]1]1}], {n,
2, 8, 1}]
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m fliggvénygrafikon pontkainak szinezése
inje= f [x_]1=x*" 2 Exp[-x 7 2]

2
oufgl e X" x?2
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miop= Plot [f [x]1, {X, -3, 3}, @lorFunctionScaling - Fal se,
@l orFunction » (If [(D[f [x], X]/. X »>#)>0, Rd, Bue] &]
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Out[10]=

B 12 3
mi= Plot [f [x1, {X, -3, 3}, @lorFunctionScaling - Fal se,
Gl orFunction » (If [(D[f [x], {X, 2}]/. X »#)>0, Red, Bue] &)]
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Out[11]=

-3 -2 -1 1 2 3
mi2i= MFirst@lorFunction[x_1:=1f [(DIf [y], Y1/.y »X)>0, Red, Buel
nz= MyF rst Qol or Function [-2]
ouiz= R@Bolor [1, 0, 0]
Pot [f [x], {x, -3, 3}, GlorFunctionScaling -» Fal se, Gl orFunction » (M/F rst @l orFunction [#] &)]
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-3 _2 -1 1 2 3
6= MySecondCol or Function [x_, y_1:=1If [(D[f [z], z]/. z > Xx) >0, Red, B ue]
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mig= Plot [f [x]1, {X, -3, 3}, @lorFunctionScaling - Fal se,
@l or Function -» (M/SecondCol or Function [#1, #2] &)]
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Egyvaltozos fuggvénydiszkusszio

Fliggvédiszkusszié szémitégéppel (ET, zéréhelyek, limeszek (lokdlis/ globélis/ aszimpt viselkedés), monotonités,
szimb+num-+viz)

fFIX_ 1=(X"6-3X"4+x"3-5Xx"2-2)/ (X "7T-X"5+Xx"3-3x"2+x%x-2)

-2-5x24x3_-3x4+x65

“24+X -3x2+x3-x5%4+x"7

ET: R\{x0}, ahol x0~ 1.34

X /. NSol ve [Denominator [f [x]]==0, x, Reals]
(1.34871)

Length [%]

7

Head [% [[11]]

%[[1]]1// Full Form

Cases[{1, I, 2+ 1, Sgrt [2]}, Conplex [__ 1]

Del et eCases [x /. NSol ve [Denonminator [f [x]]1==0, x], Conplex [__]]

Complex::argr: Complex called with 1 argument; 2 arguments are expected. >

(1.34871}

X /. NSol ve [Denominator [f [x]]==0, x, Reals]
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X /. Solve [Denom nator [f [x]]==0, X, Reals]
{Root [-2+m1 -3 m1?+ml® - 1%+ nl’ & 1]}
Fact or [Denomnat or [f [x]]1]

M ot [Eval uate [Denominator [f [x]1], {X, -4, 4}, PlotRange » {-5, 5}]

Zérohely 2 zérdhely ~-2.21.98
X /. NSol ve [Nunerator [f [Xx]]==0, x]

{-2.15314, -0.146099 - 0. 706609 1, -0.146099 + 0. 706609 1,
0. 234566 - 0. 920744 1, 0.234566 + 0.920744 i, 1.97621}

Del et eCases [%, Conpl ex [__ 1]

X /. Nsol ve [Nunerator [f [Xx]]==0, x, Reals]

(-2.15314, 1.97621}

P ot [Evaluate [{x 6, Nunerator [f [x]]1}], {x, -100, 100}]

1><1012j
8><lOn}
6><1011}
4x1011:—

2 x 10 -
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P ot [Eval uate [{x * 6, Nunerator [f [x]1]1}], {X, -5, 5}, PotRange -» {-20, 20}]

20

B8

-20
Aot [f [x], {x, -5, 5}, PotRange -» {-20, 20}]

20

10

-10

-20
ccp = Del eteCases [x /. NSol ve [D[f [x], X]==0], Conplex [__1]

Complex::argr: Complex called with 1 argument; 2 arguments are expected. >
{-3.40133, 3.01403, -1.05169, -0.197297}

Sort [cep]
{-3.40133, -1.05169, -0.197297, 3.01403}
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Mot [Eval uate [D[f [x], x1], {X, -5, 5}, Epilog -» {PointS ze[.02], Map[Point [{#, 0}] & ccpl}]

4

Limeszek vizsgalata

Limt [f[x], x> Infinity]

0

Limt [f[x], X »>-Infinity]

0

Gyokok Rendezése: mindig a valdsak kertilnek elére, ezen belll normal rendezés

(X /. Sol ve [Denominator [f [x]1]1==0, Xx][[1]1])

Root [-2+ a1 - 3 11% + 113 - 11 + 117 &, 1]

N[%]

Limt [f [x], X » (X /. Solve [Denominator [f [x]]==0, x][[1]1]), Drection » 1]
Limt [f [x], X » (x /. Solve [Denominator [f [x]]=0, x]1[[1]]), Drection » -1]
Map [Point [{#, f [#]}] & ccp]

cep

Aot [f [x], {x, -4, -3},
Epilog » {Black, Map[Point [{#, f [#]}] & ccp]l, Geen, Map[Point [{#, 0}] & ccpl}]

-0210 -

-0212 -

_38 _36 =y _32 _30



8| szt1207x.nb

Pot [f [x], {x, -5, 5},
Epilog -» {B ack, Map[Point [{#, f [#]}] & ccp]l, Geen, Map[Point [{#, 0}] & ccpl}]

,27—

Pot [f [x], {x, -3, 3}, GlorFunctionScaling -» False, GlorFunction - (If [# >0, Red, Bue] &)1]

Pot [f [x], {x, -5, 5},
Epilog -» {PointS ze[.02], Black, Map[Point [{#, f [#]}] & ccp], CGan, Map[Point [{#, 0}] & ccp]l},
@l or FunctionScal i ng -» Fal se, Gol orFunction -> (I1f [(D[f [x], x]/. X »#)>0, Red, Bue] &)]

w
T

i

I M) 2 4
—1F
—-2r
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Pot [f [x], {x, -5, 5},
Epilog -» {PointS ze[.02], Black, Map[Point [{#, f [#]}] & ccp]l, Geen, Map[Point [{#, 0}] & ccpl},
@l or FunctionScal i ng -» Fal se, ol orFunction -> (If [(D[f [x], x]1/. X »#l1) >0, Red, Bue] &)]

Plot [f[x], {x, -5, 5},

Epilog -» {PointS ze[.02], Black, Map[Point [{#, f [#]}] & ccpl, Geen, Map[Point [{#, 0}] & ccpl},
@l or Functi onScal i ng - Fal se,

@l or Function -> (If [(Evaluate [D[f [x], x]]/. x » #1) >0, Red, Blue] &)]

Egzakt (mechanikus) el6jelvizsgalat rac. tortfgv. esetén

Oyl indrical Deconmposi tion [D[f [x], x]1>0, x]1// N

~3.40133 < X < -1.05169 | | -0.197297 < X < 1.34871 || 1. 34871 < x < 3.01403
Reduce [D[f [x], x]1>0, x1// N

~3.40133 < X < -1.05169 | | -0.197297 < X < 1.34871 || 1.34871 < x < 3.01403
Gyl indrical Deconposi tion [D[f [x], x]1<0, x]//N

X < -3.40133 | | -1. 05169 < x < -0.197297 || x > 3. 01403

Flggvénydiszkusszié
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f(x) =x3-x

g(x) =x2e**

fIx_ 1:=x3%-x;

zhl =x /. Solve [f [Xx]==0, X]
{-1, 0, 1}

Pot [f [x], {x, -3, 3}, Bpilog » {Yellow, Map[Point [{#, 0}] & zhl 1}, P otRange » {-5, 5}]

T
z
I I \m:‘ —— I I I
-3 -2 -1 ,\/1 2 3
_2}
4

DIf [x1, {x, 2}]

6 X

? Function

M/Function[x_, y_1:=1f [x >0, Red, ue]

MFunctionb[x_, y_1:=1f [(D[f [z], {z, 2}]/. z>x) >0, Red, Bue]
M/Functionb[1, 0]

R®BOol or [1, 0, 0]

M/Functionb[-1, 0]

R@®Bol or [0, 0, 1]

Pot [f[x], {x, -3, 3}, Epilog » {Geen, Point [{0, 0}]1}, PotRange -» {-5, 5},
@l or FunctionScal i ng -» Fal se, ol or Function » (M/Function [#1, #2] &)]

!
z
| L . m:\ | - |
-3 -2 1 L 2 3
,2}
.




g[x_1=x"2 Exp[-x"2]
e X’ x2
g2[x_1=x"2 EM (-x " 2);

Solve[g[x]==0, x]

Solve::ifun: Inverse functions are being used by Solve, so
some solutions may not be found; use Reduce for complete solution information. >

{{x -0}}
2 g2

Q obal " g2

2

g2[x_]1=e*" x2

Plot [g2[x], {X, -3, 3}]

P
hix_1=Xx"3-5x"2+7 X +8;
Drh[x], X]

7-10 x +3x?

h' [x]

7-10 x +3x?

Drhix], {x, 2}]

-10 +6 x

h'' [x]

-10 +6 x

Drh[x], x, x]

-10 +6 x

DzeroListl = {x, 0} /. Solve [D[g2[x], X]1==0, X]

DZeroList2 = {x, g2[x]}/. Solve [D[g2[x], x]=0, x]

szt1207x.nb |11
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Mot [Eval uate [D[g2[x], Xx]1], {X, -3, 3}, Prolog -» {Yellow, PointS ze[.02], Point [DZeroList1]}]

0.6

04

0.2

-06
P ot [Bvaluate [{g2[x], D[g2[x]1, x1}], {x, -3, 3},
Epilog -» {B ack, PointSze[.02], Point [OZeroList1l], Red, Point [DZeroList2],
B ack, Text ["f", {2, .2}], Text ["f'", {1, -.2}]1}, @l orFunctionScaling -» Fal se,
@l or Function -> (If [(Evaluate [D[g2[x], X]]/. X » #1) >0, Red, Bue] &)1]

~06 -
G =HFot[g2[x], {X, -3, 3},
Epil og -» {B ack, PointS ze[.02], Point [DZeroListl], Red, Point [DZeroList2],
Bl ack, Text ["f", {2, .2}], Text ["f"'", {1, -.2}]}, @lorFunctionScaling - Fal se,
Gl or Function -> (If [(Evaluate [D[g2[x], X]]/. X » #1) >0, Red, Blue] &)1]
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@ =Hot [Eval uate [D[g2[x], Xx]11, {X, -3, 3}, BEpilog » {B ack, PointS ze[.02], Point [DZeroList1],

Black, Text [*f", {2, .2}], Text ["f'", {1, -.2}]}, GolorFunctionScaling -» Fal se,
@l or Function -> (If [(Evaluate [D[g2[x], {X, 2}]]/. X » #1) >0, Red, Bue] &)]

06

Show [, G]

-06

0.6

N[E]
2.71828
N[l ]
0 +1 i
N[F ]
3. 14159

-06
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Pot [{x, X2}, {x, -4, 4}, PotRange -» {{-2, 2}, {-3, 3}}]
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