Mathematica - pomocka pre pedagoga
Ako generova t’ pisomky

S¢itavame zlomky
Mathematica ma snahu vzdy spocitat zlomky presne. Tuto jej vlastnost mézeme pouZzit.

1/2+3/5

11
10

Pomocou prikazu Random mézeme vygenerovat nahodné ¢islo. V tomto pripade vygenerujeme celé ¢&islo z intervalu
(-10,10)

Random[Integer, {-10, 10 }]
-5

Aby sme mohli s¢itat dva zlomky budeme potrebovat 4 r6zne &isla. Aby sme nemuseli moc pisat, vygenerujeme ich
pomocou jedného prikazu.

{a, b, c, d} = Table [Random[Integer, {1, 10 }1, {4}]
{6,2,10,7 }
Pomocu prikazu Print dokazeme vytlacit' priklad (zatial na obrazovku) bez toho, aby ho Mathematica vypocitala

Print [a," /", b," + ", oc," /" d, " ="

6/2 + 10/7-=
9/6 + 10/2-

Nestaci mi ale vytlacit zadanie, chcem vytlacit aj rieSenie.
Prlnt [ a’ n /u’ b, n + ||’ C ’ n /u’ d’ n = ||’ a/ b + C /d]

31
6/2 + 10/7 = -

Pripadne m6zeme nechat vypisat aj kompletny postup.
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Print [a," /", b," + ", ¢," /" d," =",
" (", a, " *", d, " +", b, " *", C, " )/ (", b, " *", d, " ) = ";
", axd," +", bxc," )/, b," %", d,") ="
axd+bxc,"” /", bxd," ="
a/b+c/d]

31
6/2 + 10/7 = (6x7+2+10)/(2+7) = (42+20)/(2+7) = 62/14 = —

Predchadzajuce priklady spojime do jednej bunky.

{a, b, c, d} = Table [Random[Integer, {-10, 10 }1, {4}1;

Print [a," /" b," +" c¢c," /% d," ="]

Print [a," /", b," + " ¢," /" d," =", a/b+c/d]

Print [a," /" b," +" c¢c," /" d" =",
" (", a., " *", d, " +", b, " *", C, " )/ (", b, " *", d, " ) = ",
"(", axd," +", bxc," )/(", b," " d, ") ="
axd+bxc," /", bxd," =",
a/b+c/d]

-8/6 + 0/-8 =

-8/6 + 0/-8

4
3

4
~8/6 + 0/-8 = (-8x-8+6x0)/(6x-8) = (64+0)/(6+-8) = 64/-48 = —-

Jeden priklad sa nam podarilo vygenerovat, staci teda predchadzajuce priklady obalit do cyklu a nechat vygenerovat

tofko zadani, kolko potrebujeme.
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Do[
{a, b, c, d} = Table [Random[Integer, {-10, 10 }1, {4}1;
Print [a," /" b," + " ¢," /" d," ="]
Print [a," /", b, + " c¢," /" d," =", a/b+c/d]
Print [a," /", b, + " ¢," /" d," =",
", oa, " %", d, "o+
b," %", ¢," )/, b," %", d,") "
(", axd," +", bxc,")/(", b," %", d," ) =",
axd+bxc," /", bxd," =",
a/b+c/dy;

0/-7 + -8/-1 = (0%x-1+-7%x-8)/(-7x-1) = (0+56)/(-7x-1) = 56/7 = 8

.
5/-8 + -3/-9 = - —
24
5/-8 + -3/-9 = (5%x-9+-8%x-3)/ (-8
.
x-9) = (-45+24)/(-8%-9) = -21/72 = - —
24
—1/10 + —8/3 =]
83
-1/10 + -8/3 = - —
30
83
~1/10 + -8/3 = (-1+3+10%-8)/(10%3) = (-3+-80)/(10%3) = -83/30 = "0

Prikaz Print, ale doké&Ze vystup zaslat len na obrazovku. Ak chceme vystup umiestnit’ do vysledného suboru, musime
pouZit prikazy, ktoré nas vypocet prepiSu do String-ov (znakov). Je to velmi jednoduché.
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{a, b, c, d} = Table [Random[Integer, {1, 10 }1, {4}]

pom= ToString [a] <>" /" <>ToString [b] <>
"+ "<>ToString [c] <>"/" <>ToString [d] <>"="

poml=ToString [a ] <>"/" <>ToString [b] <>" + " <>
ToString [c ] <>"/" <>ToString [d] <>" =" <>
" (" <>ToString [a] <>" *" <>ToString [d] <>"+" <>
ToString [b] <>" %" <>ToString [c]<>")/(" <>
ToString [b] <> " *" <> ToString [d] <>") = (" <>
ToString [axd] <>"+" <>ToString [bxc] <>")/ (" <>
ToString [b] <>"*" <> ToString [d] <>") = " <>
ToString [axd+b=*xc] <>"/" <>ToString [bxd] <>" =" <>
ToString [Numerator [a/b+c/d]] <>"/" <>
ToString [Denominator [a/b +c /d], OutputForm ]

a/b+c/d

(3,9,8,4 3

3/9 + 8/4=

3/9 + 8/4 = (3x4+9x8)/(9%4) = (12+72)/(9%4) = 84/36 = 7/3
3

Este stale sme ale neo3etrili vietky moZnosti. Co by sa stalo v pripade, Ze ako hodnotu niektorého menovatela dos-
taneme 0. Musime tejto moZnosti zabranit. V pripade, Ze tento pripad nastane, vygenerujeme novy priklad.
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Clear [generuj , a, b, c, dJ;
generuj [x_] := Module [{a, b, ¢, d, pom},

Label [pom];

{a, b, c, d} = Table [Random[Integer, {-10, 10 }1,
If [b == || d=0, Goto [pom]];

{a, b, c, d}

]

VyskuSame nami nadefinovanua funkciu
generuj [X]
(-1,7,7, -7)
Mézeme vygenerovat fubovolny pocet Stvoric Cisel - vSetky budu korektné.

Table [generuj [x], {10}]

{{10,3, -6, -6}, {-9, -4,2,1 3}, {-9,7,9,5 1}, {4
{-5, -5,8, -3}, {-2, -1,8,4 }, {-2,5, -7,7},
{-3, -1, -8, -4}, {-9,9, -8,913}, (2,4 -4, -3}}

VSetky pripravené moznosti spojime do jednej bunky

{4311,

-6,

-5,

-4},
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Clear [generuj , a, b, c, dJ;
generuj [x_] := Module [{a, b, ¢, d, pom},

Label [pom];
{a, b, ¢, d} = Table [Random[Integer,  {-10, 10 }], {4}1;
If [b == || d=0, Goto [pom]];

poml= ToString [a] <>"/" <>ToString [b] <>
+ " <>ToString [c] <>"/" <>ToString [d] <>"=";
pom2 = ToString [a] <>"/" <>ToString [b] <>" + " <>
ToString [c ] <>" /" <>ToString [d] <>" =" <>
" (" <>ToString [a] <>"*" <>ToString [d] <>"+" <>
ToString [b] <>"«" <> ToString [c]<>")/ (" <>
ToString [b] <>" " <> ToString [d]l <>") = (" <>
ToString [axd] <>"+" <>ToString [bxc] <>") /(" <>
ToString [b] <> " " <> ToString [d] <>") = " <>
ToString [axd+b*xc] <>"/" <>ToString [bxd] <>" =" <>
ToString [Numerator [a/b+c/d]] <>"/" <>
ToString [Denominator [a/b +c /d], OutputForm 7J;

Print [pom1];

Print [pom2];

Pr|nt ["::::::::::::::::::::::u];
1

Overime, Ze funkcia je korektne definovana

generuj [X]

-3/-8 + 5/-4=
-3/-8 + 5/-4 = (-3x-4+-8x5)/(-8+-4)
= (12+-40)/(-8%-4) = -28/32 = -7/8

VSimnite si, Ze dve z pouZitych premennych - pom1 a pom2 su globalne premenné. Ich hodnotu pozndme aj mimo
predchadzajlcej procedury.
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poml
-3/-8 + 5/-4=
pom2
-3/-8 + 5/-4 = (-3%x-4+-8x5)/(-8x-4) = (12+-40)/(-8x-4) = -28/32 = -7/8
Mézeme samozrejme vygenerovat niekolko prikladov. Podla toho, ako upravime zakladna funkciu generuj [ ] , dos-

taneme vystupy rézneho tvaru.

Table [generuj [x], {3}];

4/10 + -1/-1=

4/10 + -1/-1 = (4%-1+10%-1)/(10%-1)
- (-4+-10)/(10+-1) = -14/-10 = 7/5

-5/10 + -2/-10=

5/10 + -2/-10 = (-5x-10+10%-2)/ (10%-10)
- (50+-20)/(10%-10) = 30/-100 = -3/10

~1/-8 + -4/-8-=
~1/-8 + -4/-8 = (-14+-8+-8+-4)/(-8+-8) - (8+32)/(-8+-8) - 40/64 - 5/8

Vystup na obrazovke nam ale nestaci, chceme pripravit zadania pre Studentov - napriklad vo forme samostatnej
pisomky. Musime zabezpe¢it vystup do suboru.
Najskor nastavime adresar, do ktorého chceme zapisat vysledné subory.

SetDirectory  ["c:\Work "]

c:\Work

Pripravime prava na zapis do suboru a vygenerované zadanie zapiSeme do tychto stiborov. Teraz zaroven vidime aj
doévod preco sme do jednej premennej umiestriovali len zadanie a do druhej premennej aj rieSenie.
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zadanie = OpenWrite ["zadaniel.txt "1
riesenie = OpenWrite ["zadanielr.txt "1;
WriteString [zadanie , " Vypocitaj nasledujuce priklady "1
WriteString [riesenie
" Priklady na scitanie dvoch zlomkov "1
Do[
pom = generuj [X];
WriteString [zadanie , " \n\n\n\n\n\n\n\n\n ", poml];
WriteString [riesenie ," \n \n ", pom2];

WriteString [riesenie

Close [zadanie 7;
Close [riesenie 17;

—10/7 + 2/—7:
-10/7 + 2/-7 = (-10%x-7+7%2)/ (7+-7)

(70+14) / (Tx-7) = 84/-49 = -12/7

10/6 + 10/-3=

10/6 + 10/-3 = (10+-3+6%10)/ (6+-3) = (-30+60)/(6«-3) = 30/-18 = -5/3

8/3 + -8/2-=
8/3 + -8/2 = (8+2+3%-8)/(3+2) = (16+-24)/(3«2) = -8/6 = -4/3

10/2 + 5/-1=
10/2 + 5/-1 = (104-1+2%5)/(2%-1) = (-10+10)/(2«-1) = 0/-2 = 0/1

_10/5 + -4/8=
~10/5 + -4/8 = (-1048+5x-4)/(5+8) = (-80+-20)/(5«8) = -100/40 = -5/2
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“7/-6 + 9/2 = (-T%2+-6%9)/(-6+2) = (-14+-54)/(-6x%2)

“4/1 + -10/9 = (-4%9+1x-10)/(1«9) = (-36+-10)/(1%9)

STIT v 42 = (“T#2+T%-4)/(T+2) = (-14+-28)/(7+2) = -42/14

1/3 + -1/8=
1/3 + -1/8 = (148+3x-1)/(3+8) = (8+-3)/(3+8) = 5/24 = 5/24

-8/9 + -8/-10=

-8/9 + -8/-10 = (-8%-10+9%-8)/(9%-10)
= (80+-72)/(9%x-10) = 8/-90 = -4/45

Step by step rieSenie kvadratickej rovnice

m Informécie pre help

WalkSolve::usage = "WalkSolve[q == 0, X] najde dve rieSenia
pre kvadraticku rovnicu g == 0 s neznamou x vratane po

m Definicia procedury WalkSolve

-46/9

-68/-12 = 17/3

= -46/9

- -3/1

drobného

Premenné el,e2,e3 predstavuju jednotlivé rovnice v postupe rieSenia. Vzdy nasledujuci krok rieSenia dostaneme

aplikaciou algebraickej operacie na obe strany predchadzajicej rovnice.

Vo vSeobecnosti jednotlivé rovnice st vzajomne rézne, ale spdsob ako riesit Specialne pripady je rieSeny samostatne.

Napriklad, ak ¢ = 0 rovnice el a e2 budi rovnaké. Procedura WalkSolveSteps1 eliminuje takéto opakovanie. Pro-

cedura WalkSolveSteps2 eliminuje ostatné mozné prolémy. Procedira WalkSolve spaja obe predchadzajlce pro-

cedury a rieSi pripad dvojnasobného korefia.

Pripomenme, ze oznacenie f @ g @ h @ x je ekvivalentné f[g[h[x]]]. Toto oznagenie eliminuje pocet zatvoriek a

zdrojovy kéd je Citatelnejsi.)
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WalkSolveStepsi[q_, a_, b ,c ]:=Module|

{el, e2, e3, e4, e5, €6, p},

el = q==0;

e2=-c+First@el==-c+Last@ el;

e3=First@ e2/a==Last @ e2/ a;

ed = Expand @ First @ e3 == Last @ e3,;

eS=b"2/(4a”2)+First@ ed ==
br2/(4a”?2)+ Last @ e4;

e6 = Factor /@ e5;

p = Iffel === e2, {el}, {el, e2}];

p = If[e2 === €3, p, Append|p, e3]];

p = If[e3 === e4, p, Append|p, e4]];

p = Iffed === e5, p, Append|p, e5]];

p = Iffe5 === e6, p, Append[p, e6]];

Dol[Print[ p[[i]] ], {i, Length @ p}];

e6

WalkSolveSteps2[x_, e6 , sign_] := Module[
{e7, d, e8, e, €9, 1, €10, p},
e7 = PowerExpand @ Sqrt @ First @ e6 ==
sign PowerExpand @ Sqrt @ Last @ e6;
d = Denominator @ First @ e7;
e8 =d First @ e7 ==d Last @ e7;
e=First@ e8/.x->0;
e9 =First @ e8-e==Last @ €8 - ¢;
f=First@ e9 /. x->1;
elO=First@e9/f==Last @ e9 /f;
p = If[e7 === €8, {e7}, {e7, e8}];
p = If[e8 === €9, p, Append]p, e9]];
p = Iffe9 === €10, p, Append[p, e10]];
Do[Print[ p[[i]] ], {i, Length @ p}];
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WalkSolve[g_ ==0, x_]:= Module[
{a, b, c, e6},
{a, b, c} = Reverse @ CoefficientList[q, X];
e6 = WalkSolveStepsi|[q, a, b, c];
If[
Last @ e6 === 0,

(* then *)

Print["Dostali sme kore fi kvadratickej rovnice."];
WalkSolveSteps2[x, €6, 1];
Print["Toto je dvojnasobny kore i."],

(* else *)

Print["Najskor budeme uvazova t kladny kore
WalkSolveSteps2[x, €6, 1];

Print["Dostali sme prve rieSenie."];

Print["Teraz zoberieme druhy kore n.";
WalkSolveSteps2[x, €6, -1];

Print["Dostali sme druhé rieSenie."];

:.:!(

m Pouzitie

rovhical =2-4x+x"2

2 - 4x +x2

11
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WalkSolve [rovnical =0, X]
24X + X% =
4X +x2 =2
4 - 4X +Xx? =
(-2 +X)2 =

Najskér budeme uvazova t kladny kore
-2 +X = \/?
X =2 + \/7

Dostali sme prvé rieSenie.

v

Teraz zoberieme druhy kore .
2 +X =-4/2
X=2-~2

Dostali sme druhé rieSenie.

rovnica2 =x"2 + 2Bx + C;

WalkSolve [rovnica2 =0, X]

C+2Bx+x%2=0
2Bx +x%2 = -C
B2+2Bx+x%2=B*-C
(B+x)2=B*-C

Najskér budeme uvazova t kladny kore

B+x =+/B2-C
X =-B+1/B?-C

Dostali sme prvé rieSenie.

Teraz zoberieme druhy kore n.

B+x =-/B?-C
X =-B-+/B*-C

Dostali sme druhé rieSenie.
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Uloha: generujem zadania na pisomku pre delenie pol ~ ynémov

m Postup od vytvorenia polyndmu ku rieSeniu
Table [a[l ] *x"i, {iI,0,6 }]

fa[0],xa [1],x?a[2],x%a[3],x*a[4],x%a[5],x%a[6]]

pol = Apply [Plus, Table [a[i]#*x"i, {i,0,6 }1]

a[0] +xa[l] +x%?a[2] +x%a[3] +x*a[4] +x>a[5] +x%a[6]

Floor [20 * Random[Real ] - 10]

3

pol = Apply [Plus, Table [a[i]*x"i, {i,0,6 }1]
Do[pol =pol /. a[i ] -> Floor [20 * Random[Real ] -10], {i,0,6 }]
pol

a[0] +xa[l] +x%?a[2] +x%a[3] +x*a[4] +x>a[5] +x%a[6]

~6+5x -5x2-2x3+x%+2x%_-10xS"

del = Apply [Plus, Table [a[i]*x"i, {i,0,3 }1]
Do[del =del /. a[i ] -> Floor [20 *x Random[Real ] -10], {i, 0,3 }]
del

a[0] +xa[l] +x%2a[2] +x%a[3]

8-8x +8x%2-8x3

PolynomialQuotient [pol , del , X]
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PolynomialRemainder  [pol , del , x]
-7 +9x -17x2

Teraz to spojime do jedneho celku

Do[
pol = Apply [Plus, Table [a[i]*x"i, {I,0,4 }11;
Do[pol =pol /. a[i] -> Floor [20 *x Random[Real ] - 107,
{i,0,4 }1; del = Apply [Plus, Table [a[i]#*x"i, {i,0,2 }]1;
Do[del =del /. a[i ] -> Floor [20 * Random[Real ] - 107,

{1,0,2 }1;
Print [
"Vyde Xl nasledujuce dva polynémy "]
Print [* (" pol," ): (" del,” )="1;
Print [" Vysledok je: ", PolynomialQuotient [pol , del, x11;

Print ["ZvySok po deleni je: :
PolynomialRemainder [pol , del, x]11;
S "1, {4}]

Vyde I nasledujuce dva polynémy

(9-4x -10x2+7x3+6x% ): (2-6x)=

Vysledok je: — + — - —— =X

Vyde I nasledujuce dva polynémy

(-5-5X -4x%2+8x3%+2x% ): (-9+2x?)=

5
Vysledok je: > 4% + X2
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35
ZvySok po deleni je: = + 31 x
Vyde T nasledujuce dva polynémy
(-7 -x+8x2+2x3-6x%* ): (-4-10x -x?)=
Vysledok je: 588  -62x +6x2
ZvySok po deleni je: 2345 + 5631 x

Vyde I nasledujuce dva polynémy

(-5-10x +9x%2+x3-2x% ): (-83+4x -9x?)=
) _ 787 x  2x?
Vysledok je: —— -+ —
729 81 9
ZvySok po deleni je: 2002 4169 x
& > e 243 729

m Samozrejme, mozeme postupova t’ aj opa€énym postupom - to je pre u €itela prirodzenejSi
spbsob

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

Do[vysledok =vysledok /. a[i ] -> Floor [20 *x Random[Real ] - 107,
{1,0,4 }]

vysledok

-8-9x-2x2-8x3
zvysok = Apply [Plus, Table [a[i]=*x”i, {I,0,2 }11;
Do[zvysok = zvysok /. a[i ] -> Floor [20 * Random[Real ] - 107,

{i,0,2 }]
zvysok

~10 + 7 x - x2
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delitel = Apply [Plus, Table [a[i]#*x"i, {I,0,3 }11;

Do[delitel = delitel /. a[i ] -> Floor [20 » Random[Real ] - 107,
{1,0,3 }]

delitel

~3+x+8x2+7x8

delenec = vysledok = delitel + zvysok // Simplify
14 + 26 x -68x2-106x3 -87x* - 78 x5 -56x6

Teraz to spojime do jedneho celku

Do[
vysledok = Apply [Plus, Table [a[i]=*x”i, {i,0,4 }11;
Do[vysledok = vysledok /. a[i ] -> Floor [20 *x Random[Real ] - 107,
{1,0,4 11;
zvysok = Apply [Plus, Table [a[i]=*x"i, {I,0,2 }11;
Do[zvysok = zvysok /. a[i ] -> Floor [20 * Random[Real ] - 107,

{1,0,2 }1];
delitel = Apply [Plus, Table [a[i]*x"i, {iI,0,3 }11;
Do[delitel = delitel /. a[i ] » Floor [20 * Random[Real ] - 107,
{1,0,3 }I;

delenec = vysledok = delitel + zvysok // Simplify;

Print ["VydeIl nasledujuce dva polynomy "1;
Print [" (", delenec ," ) : (", delitel ," )="1;
Print [" Vysledok je:
PolynomialQuotient [delenec , delitel , x]17;
Print ["ZvySok po deleni je:
PolynomialRemainder  [delenec , delitel , x17;
Print ["--------———-- "1, {4}1]

Vyde I nasledujuce dva polynémy
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(10 -35x - 4x%2+56x3-106x%+101x°-52x°+35x"
) i (-2+7X-6Xx%+5x3)=

Vysledok je: -8-6x+8x%-2x3+7x4

ZvySok po deleni je: -6 +9X +6x?

Vyde I nasledujuce dva polynémy
(14 +33x -100x2 +24x3 +5x* - 47x°>+35x%-25x7 ) : (-2-7x+9x?-5x3)=
Vysledok je: -54+5x +6x%+2x3+5x4

Zvysok po deleni je: 4 +8x - 8x?

Vyde I nasledujuce dva polynémy

(-42 +33Xx -87x%+84x3-86x*+87x>-49x%+10x" ) : (9+6x+7x2-5x%x3)=
Vysledok je: -5+8x -10x2%+7x3-2x*
Zvysok po deleni je: 3 ~9x -10x?2

Vyde I nasledujuce dva polynémy

(-5-40%x +51x°%+118x3+107x%-24x°>-68x%-48x" ) : (-8x-7x%2-6x3%)=
Vysledok je: 4 -10x -9x?+2x3+8x*

Zvy3ok po deleni je: -5-8x -x?



