Algebra

Funkce pro praci s polynomy

m Expand[vyraz] ... rozloZi vyraz na polynom
Expand [ (1 +x)"10]
1+10x +45x2+120 x3+210 x* + 252 x5 + 210 x® + 120 x” + 45 x® + 10 x° + x1°

Expand [Sqgrt [ (1 +x)"2]]

(1+x)?

= ExpandAllfvyraz] ... rozlozi vyraz na polynom (azd o Grovn é podvyraz )

ExpandAll [Sgrt [(1+x)"2]]

A 1+2x+x32

= Factor[vyraz] ... vytvo Fi sou €in ko fenovych ¢initel G
Factor [1+2X +x"2]
(1+x)2
Factor [x~10 -y~10 ]

(x-y) (x+y) (xX*-x3y +x?y? -xy?+y?) (x*+xPy +xPy? e xyd oyt

m Together[vyraz] ... p Fevede vyraz na spole ény jmenovatel

Together [% + %]

bc+ad
bd
xXN2 X
Together [ + ]
(x"2 -1) (x"2 -1)
X
-1+x

= Cancellvyraz] ... zjednodusi vyraz (vykraceni)
(x"2 -1) / (x-1)

-1 +x2

-1+X
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Cancel [%]

1+X

= Apart[vyraz] ... rozlozi vyraz na parcialni zlomky

2

Apart
P [(3+X) (2 +X) (1+X)]

1 2 1

1+x 2+X 3+X

= Root[polynom, K] ... ur €&i k-ty ko fen polynomu
Root [x +1, 1 ]
-1
Root [x* +6x +3,1 ]
-3-V6
Root [x* +6x +3,2 ]

-3+6

Reseni algebraickych rovnic

= Roots[rovnice, prom énnd] ... najde ko feny rovnice pro zadanou prom énnou

Roots [X"3 -5X +4 =0, X ]

X ==

(-1—\/ﬁ)\|x:%(-1+m)\|x:1

1
2

Roots [ax”2 +bXx +C =0, X ]

-b-+/b%2-4ac -b++/b%2-4ac
2a 2a

X = || X ==

= Solve[rovnice, prom énnd] ... vy FeSi rovnici pro zadanou prom énnou

Solve [x"3 -5Xx +4 =0, X ]
(o1 o [(1VAT )] ko (VT )]

Solve [ax"2 +bXx +C =0, X ]

[CR e il P LA



= Solve[{rovnicel, rovnice2, ...}, {prom
prom énné

Solve [{3x +2y =1,Xx -y ==2}, {X, ¥ }]

{{Xx->1,y->-1}}

m  NSolve[rovnice, prom énnd] ... vy feSi rovnici a vysledek p fevede na numericky aproximovany tvar

NSolve [x"3 -5Xx +4 =0, X ]
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énnal, prom énnéaz2, ...}] ... vy fesi soustavu rovnic pro zadané

{{X > -2.56155}, {x > 1.}, {X > 1.56155}}

|3

Numerické FeSeni rovnic

= FindRoot[rovnice, {X, Xg}] ... najde numerické

Solve [x == Cos[X], X ]

Solve:tdep : The equations appear to involve the variables to be solved for in an essentially non—algebraic way. >

Sol ve [x = Cos [X], X]

FindRoot [x == Cos[x], {X, 0 }]

(x > 0.739085}

Plot [{Cos[x],X }, {X,0,1 }]

1.0
0.8+
0.6

0.4+

feSeni rovnice pro po €ateéni hodnotu x = xq

0.2 0.4

FindRoot [Exp [x] = Sin [x?], {x,

(x > -1.72097)

FindRoot [Exp [x] = Sin [x?], {x,

(X > -0.714969}

FindRoot [Exp[x] = Sin [x?], (X,

(X > -2.5226)

FindRoot [Sin [x] =0, {x,3,2,4

(X > 3.14159)

0.8 1.0
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Plot [{Exp[x],Sin [x?]}, {x, -3,0}]

_10F
FindRoot [{Sin [x] = Cos[y],Xx +y =1}, {x,0.1 }, {y,02 }]
(X > 1.2854, y - -0. 285398}

Nastaveni:

AccurancyGoal -> Automaticifslo ... rozdil mezi poslednimi iteracemi

MaxlIterations -> 100dislo ... maximalni p&et iteraci

WorkingPrecission -> MachinePrecissiafiglo ... pé&et platnychiislic vypaietniho postupu

Reseni diferencialnich rovnic, soustavy diferencialn ich rovnic

= DSolve[rovnice, y, x] ... FeSi diferencialni rovnici pro zavislou prom  énnou y a nezavoslou prom énnou X
DSolve [y' [X] +Y[x] =0,y [Xx], X ]
{{y[x] »e™C[1]}}

m DSolve[{rovnice, y[x1]==y1, ...}, ¥, X] ...  FeSi diferenciélni rovnici pro zavislou prom  énnou y a hezavoslou
prom énnou x se zadanymi po €ate€nimi podminkami

DSolve [{y' [x]+YI[x] =0,y [0] =5},y [X],x ]

{{y[x] »5e™}}

= DSolve[{rovnicel, rovnice2, ...}, {yl,y2, ..}, x] ... feSi diferencialni rovnici pro zavislou prom  énnouya
nezavoslou prom énnou x

DSolve [{y' [Xx]+2z[X] =0,2" [X]+Y[X] =0}, {y[x],z [X]},Xx]

1 1
Hy[x] > e* (1+e?¥) Cl1] - Ee'x (-1+e?¥) Cr2y,
Z[x] > —ie'x (-1+e?¥) Cl1] +£e'x (1+e2¥) C[Z]}}
2 2



