MATHEMATICA 5

PRECO NEZACAT
UZ NA STREDNEJ SKOLE ?

Kovacova Monika, kovacova v(asjf.stuba.sk
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Preco pouzivat’ pocitace vo vyuke uz
na strednej Skole?

- aké pocitace ?

- aka stredna Skola ?

- aky ucitel’ ?

Software?

- vlastny software ?

- graficka kalkulacka ?

- vypoctove prostredie ?

- kompletna podpora vs. ¢i1astona podpora rieSenych tloh ?



www.wolfram.com
www.elkan.cz

ATHEMATICAR

Pohl’ad Ziaka - POZITIVA

- kontrola spravnosti vypoctu

- urychlenie vypoctu

- zlepSenie grafickej predstavivosti

- zlepSenie programatorskych zrucnosti

Pohlad Ziaka - NEGATIVA

- strata vypoctove] zrucnosti
- strata motivacie ? (podobny problém ako u kalkulacky)
- zhorSenie manualnych grafickych zru¢nosti



www.wolfram.com
www.elkan.cz

L ATHEMATICAS

Pohl’ad ué¢itel’a - POZITIVA

- kontrola spravnosti uCitel'ovych priprav na vyucovanie

- urychlenie pripravy

- jednoduchsia priprava pisomnych prac

- jednoduchsia oprava pisomnych prac

- SirSia variabilita pr1 vybere prikladov

- lepSia graficka prezentacia preberan¢ho uciva

- moznost’ prezentovat’ animacie, vytvarat’ interaktivne testy
pripravovat’ vyukoveé materialy distribuovatel'né cez web
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A ATHEMATICA

Ukazky pouzitia v 1. ro¢niku - mnohocleny

Urcenie hodnoty mnohoclena

mp1:= A[t_ ] :=8¢€%3-4t%2+2t+1/2

in[21:= A[3] Inf41:= A[3.5]

373
out[2]= ——

outf41= 301.5

in;5]:= Table[A[t], {t, 0, 10}]
n;3l:i= A[x/ 2]

1 13 105 373 913 1821

s 1 O ut[5]= {—, , , , , ,
Out[3]= x3- x + x+ — 2 2 2 2 2 2
2 3193 5125 7713 11053 15241}
2 7 2 7 2 7 2 79

inie]:= Table[A[t], {t, 0, 10}] // N

outiel= {0.5, 6.5, 52.5, 186.5, 456.5, 910.5,
1596.5, 2562.5, 3856.5, 5526.5, 7620.5}
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Ukazky pouzitia v 1. ro¢niku - mnohocleny

Uprava mnohoclenov

Pohlad tudenta-nepamétam si presne vzorec
nr= (a+b) *2 // Expand

outi7= a> +2ba+ b’

ne= (@+b +ce)*3 // Expand

Out[8]= a>+3ba’*+3ca’+3b'a+3cta+t6bcat+r b+ +3bc +3b%c
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Pohlad LAdela
- choem zostavit prikiad, ktory bude mat lahko
kontrolovatelny vysledok

- chcem rychlo skontrolovat vysledky pisomky

mor- (MA2+m) *2+ (m-1) (m*2+1) -m*4//
Simplify
outjol= 3Im >+ m- 1

In[10]:= A[t] *A[t]

1.2
Out[10]= (8t3 - 4P+ 21+ ;)

In[11]:= A[t] *A[t] // E@a.n.d

1
outf11]= 64t - 64 + 48+ - 8¢ + 21+ Z
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L ATHEMATICAE

Ukazky pouzitia v 1. ro¢niku - mnohocleny

Uprava mnohoélenov
In[11]:= A[t] *A[t] // E}@and

. . . 1 NajcastejSie rieSené ulohy su:
out[11]= 64¢ - 64¢t +48¢ - 8¢t +2¢t+ — o, . g
4 - vypocitanie hodnoty mnohoclena

nii2- Coefficient [A[t]*2, t~4] - Uprava mnohoclenov
- ndjdenie koeficientu pri urcene]

mocnine mnohoclena
- substitiicie v mnohoclenoch

1 0 . r oW I4 W

ourra {7, 2,0, 8,48, - 64, 64) - cviCenie za ucelom ziskat’ zru¢nost’

pri uprave mnohoclenov

out[12]= 48

ni3- CoefficientList [A[t]*2, t]
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Ukazky pouzitia v 1. ro¢niku - mnohocleny

Delenie mnohoclenov

In[14]:=

Out[14]=

In[15]:=

Out[15]=

In[16]:=

Out[16]=

In[17]:=

Out[17]=

(9x*2-5x%22+5x-20)/ (x-4)

4x*+ 5x- 20
x-4

PolynomialQuotient [(9x*2-5x*2+5x-20),
(X - 4) ’ X]

4x+21

PolynomialRemainder [(9x72-5x72+5x-20),
(x-4), x]

64

(9x722-5%x*2+5%x-20)/(x-4) // FullSimplify

64
x- 4

4 x +

+ 21
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Delenie mnohoclenov

In[19]:=

out[19]=

In[20]:=

Out[20]=

In[24]:=

Out[24]=

out[26]=

— Uloha pre uéitela: chdbm vygenerovat’
vel’a zadani na pisomku

pol = Apply [Plus, Table [a[i] *x*i, {i, 0, 6}]]
a(6)x* +a(5)x’ +a(@)x*+aB)x’ +a)x’ + a(l)x+ a(0)
Floor [20 * Random [Real ] - 10]

2

pol = Apply [Plus, Table [a[i] *x*i, {i, 0, 6}]]
Do [

pol =
pol /. a[i] -> Floor [20 * Random [Real] -10],
{i, 0, 6}]

pol

a@)x*+a(5)x’ +a(@)x*+aB)x’ +a)x’ +a(l)x+ a(0)

Ox*+5x - x*"+2x*-3x+9

LA THEMATICAR
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In[32]:=

Do [
pol = Apply[Plus, Table[a[i] *x*1i, {i, 0, 4}11;

S UATHEMATICA 5

Do[pol =pol /. a[i] -> Floor[20 * Random[Real] - 10],

{i, 0, 4}1;
del = Apply[Plus, Table[a[i] *»x*1i, {i, 0, 2}11]~

Do[del =del /. a[i] -> Floor[20 * Random[Real] - 10],

{i, 0, 2}7];

Print|

"vydel nasledujuce dva polynomy"]
Print[" (", ): (", del, ")="1;
Print["vysledok je: ",

POl, n

PolynomialQuotient[pol, del, x]];
Print["zvysok po deleni je: ",
PolynomialRemainder[pol, del, x]];
Print["------------- "1, {6}]

vydel nasledujuce dva polynomy
(-3x"-5x+x*- S5x- 4)(7- 7x)=

3 x?

) 5x
vysledok je: - +

7

2
+ —
7

zvysok po deleni je: - 10x- 6
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ATHEMATICAR

Do [
vysledok = Apply[Plus, Table[a[i] *x*1i, {i, O, 4}11;
Do[vysledok = vysledok /. a[i] -> Floor[20 * Random[Real] - 10],
{i, 0, 4}1;
zvysok = Apply[Plus, Table[a[i] *x*i, {i, 0, 2}]1];
Do[zvysok = zvysok /. a[i] -> Floor[20 * Random[Real] - 10],
{i, 0, 2}]; delitel = Apply[Plus, Table[a[i] *x*i, {i, 0, 3}11];
Do[delitel = delitel /.a[i]Z Floor[20 » Random[Real] - 10],
{i, 0, 3}1:
delenec = vysledok * delitel + zvysok // Simplify;

Print["vydel nasledujuce dva polynomy"];
Print[" (", delenec, " ) : (", delitel, ")="];
Print["vysledok je: ",
PolynomialQuotient[delenec, delitel, x]];
Print["zvysok po deleni je: ",
PolynomialRemainder[delenec, delitel, x]];
Print["------------- "1, {6}]
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Racionalne lomené vyrazy:

na21:- vyraz = (3x22-3xy)/ (3 (x-y)*2)

3x*-3xy

Out[42]=
3(x- y)?

ne3- vyraz // Simplify

X

Out[43]=
xX=y

n4ar- vyrazl = (y/ (x*2-xy) +x/ (y*"2-xy)) *
((x*2y +xy*2)/ (x*2-y"2))

(yx2+y2x)( zx +x2y )

y o-xy -xy

Out[44]=
x2 - y2

inf451:= % // Simplify

x+ y

Out[45]=
y- X



www.wolfram.com
www.elkan.cz

[ATHEMATICAS

naa- vyrazl = (y/ (22 -xy) +x/ (y*2-xy)) *
((x"2y +xy"2) / (x*2-y"2))

2+ 7 ) (5= + )

x2_ y2

Out[44]=

n6:= vyrazl // Expand

yx3 y2 x2 y2 X2 y3 x
Out[46]= + + +
(x2- pyH) (- xy)  (x2-xy)(x2-py)  (x2-y)r- xy) (- xy)(x?- py?)

n471:- vyrazl // Denominator
2 2
Oout[47]= X" -y

8= vyrazl // Numerator

X
outasl= (yx° + y’ x)l( + 2 )

I
Ury2-xy x2-xy)
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Vyrazy, rovnice s absolutnou hodnotou:

In[56]:=

Out[57]=

In[58]:=

Out[58]=

[ATHEMATICAS

Clear [vyraz ];
vyraz =Abs [x-2] -4 +Abs [x - 4]

Ix- 4]+ |x- 2|- 4
Plot [vyraz , {x, -2, 10}, PlotRange Z All]

10 [

niso1- Simplify [vyraz , x 1 4]

\6' out[59]= 2 (x- 5)
N
) niso- Simplify [vyraz , 2 <=xt 4]

-2 \\2 s/ 6 8 10 out[6o]= x*|x- 4|- 6
-2 F

ne11:= Simplify [vyraz , x < 2]

Graphics

out(1]= |x- 4|+ |x- 2|- 4

nie2i- vyraz /. xZ -4

out(e2]= 10
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) 0 - 0

nes;:= Clear [rovnica ]
rovnica = (2x+1)/(x-1) + (x+1)/ (x-1) ==11/2

x+ 1 2x+1 11
Out[69]= + == —
x- 1 x-1 2

ni721:- Clear [rovnical ]

ni7o1:= Simplif rovnica
e plify [ ] rovnical =5+3/(3x-12) == (5-x)/ (x-4)

3x+2 11
== — 3 5-x
x- 1 2 out[73]= 5 + ==

3x- 12 x-4

Out[70]=

Korenom rovnice je cislo 3 .. . . )
! ’ Vypoctom dostaneme, Zze korefiom rovnice

By malo byt’ ¢islo 4 — to ale nepatri do defini¢ného oboru.
n711- Solve [rovnica , x] Vyhoda: nemusime robit’ skiiSku spravnosti

patri do definicneho oboru

outi711= {{x Z 3}}

ni7a1:- Solve [rovnical ]

out[74]= {}
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Riesenie nerovnic,
rovnice s neznamou v absolutnej hodnote

ni7s;- << Algebra  InequalitySolve’
mi7e;:- InequalitySolve [x/3 -1/2 >1/6 +x, x]

out[7el= x < -1

n77- InequalitySolve [Abs [x-2] + 3 L 2x, x]

5
out[771= xt —
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A ATHEMATICA

Viastnosti kvadratickej rovnice
— ako vplyvaju parametre na tvar grafu

ine4]:= £[x_, e ] :=%x%2 - 4x + c
nies]:= Table[f[x, c], {c, -2, 4}]
2

Out[85]= {x2- 4x- 2, xP - 4x- 1, x“ - 4x, x'- 4x+ 1,x2- 4x+2,x2- 4 x+ 3, xP- 4x+ 4}

intg6]:= Plot[Evaluate[%], {x, -3, 6}]

25
20
15

10

=
~ N 6

outigs]=  Graphics
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Viastnosti kvadratickej rovnice
— ako vplyvaju parametre na tvar grafu

in[871:= << Graphics Animation’

in(gg]:= MoviePlot[f[x,c], {x, -2, 6}, {c, -2, 6, 1},PlotRange->{-7,10}]
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L ATHEMATICAE
Rovnice s parametrom I

no1:- Solve [Sqrt [x*2 +m] ==m -x, x]

ouenr= {{x2 “Z=})

meo1- Clear [rovnica ]

rovnica =Sqgrt [x*2 +m] ==m - x

out[91]= \/x2+ m==m- x

A ¢o kompletna analyza rieSenia?
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Rovnice s parametrom

no21:- Solve [(M-1) x*2 - (mMm-2)x + 2m-1 =0, x]

s om- NSm- 7 -2y mNEw- T - 2
out[92]= {{xZ - 2(]:1_ 1;" } {xZ - 2(n:n' ll)n }}

nes):= diskriminant =
InequalitySolve [8m-7m”*2>=0, m]

outf93l= 0L mt 7

noa;:- Plot [8m-7m*2, {m, -1, 2}]

2.5 F

-1 -0.5 0.5 1 1.5 2
-2/°5 F

-5 F
-7.5 F
10 F

-12.5 F

-15 F

out[94]1=  Graphics
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A ATHEMATICA

Rovnice s parametrom, kompletna ' analyza riesenia

nies;:- InequalitySolve [{(m-1)x*2 - (m-2)x + 2m-1 =0,
diskriminant }, {m, x}]

out[9s1= m == 0A x == 1\/
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L ATHEMATICA
7 4 TNy

- geometria na strednej Skole

- motivacné priklady — napr. pre vypocet konstanty P1
- funkcie, zakladné vlastnosti

- limity, derivacie, priebeh funkcie

- ako vytvorit’ kviz, hru, samotestovacie demo

- step by step rieSenie kvadratickej rovnice

- animacie, zmeny parametrov v rovniciach
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- zakladny kurz analyzy - 2 semestre (STU Bratislava)
- funkcie, zakladné¢ vlastnosti, spojitost’, limita

- der1vacie, step by step vypocet, aplikacie dif. poctu

- priebeh funkcie

- linearna algebra, rieSenie rovnic

- rieSenie diferencidlnych rovnic

- diferencialny pocet, jednej aj viac premennych

- neurCity a urcity integral, jednej aj viac premennych

- numericka matematika (1 semester)

- aplikovana matematika (1 semester)
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MATHEMATICA 5 aj pre web
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Level 2
Find the integral _[sm{r.} dt
Sine Rule
jsh:(.-t} dlt = —roslf)
This ghes wit)= —cos{E] |, u' Bt = —coslZ)

Crested by webM athematica
Lewel 2

Find the integral _[—cas[f] dt

Limear Eule, Constant Factor
fﬁﬂ'ﬂ}ﬂ:ﬂffﬂ‘]ﬂt Heree= —1 emdfi)= cosff)
Firding the integrel of the non—corstant fcter f{)=  cos(l)

Level 3
Find the integral [cos(f)dl
{os Rule

[eestydt = sinz)

[-eositydt = —[cos@ydlt = —sinff)

ﬁi+3}sin(£) & = v - Ivt.:"dt = —{f+ 3coslt) - I—cqbs(ﬂ:ﬂ’f = sm(f)— (£ + 3) cos(E)
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