KMO_1 03

m 1. Tworzenie list

- {1, 2, 3373-1

ou= {0, 7, 26}

= b= {0, 3, 2.5}

ouz= {0, 3, 2.5}

- b+ 1

oz {1, 4, 3.5}

wa- Table[nt, {n, 1, 7}]

o= {1, 2, 6, 24, 120, 720, 5040}

- N[LOQ [%] ]

ous- {0., 0.693147, 1.79176, 3.17805, 4.78749, 6.57925, 8.52516}

we- 1able[n™2, {n, 1, 7, 0.5}]

o= {1., 2.25, 4., 6.25, 9., 12. 25,
16., 20.25, 25., 30.25, 36., 42.25, 49.}

n- Arrayf[a, 5]
Out[7]= {a[ ] a[z]; a[3:|1 a[4]1 a[5:|}
In[g]:= f[X ]: =3 X

o= Array [f, 5]
oue- {3, 6, 9, 12, 15}

o~ Range[3, 8, 0.25]

oupo- {3., 3.25, 3.5, 3.75, 4., 4.25, 4.5, 4.75, 5., 5.25, 5.5,
5.75, 6., 6.25, 6.5, 6.75, 7., 7.25, 7.5, 7.75, 8.}

Ciag Fibonacciego:
mu- af[l] =1; a[2] =1; a[n_]:=a[n] =a[n-1]1+a[n-2](* N> 3 =*)

- = Tabl e[a[l] {, 1, 10}]
omz- {1, 1, 2, 3, 5, 8, 13, 21, 34, 55}
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= 2. Manipulowanie elementami list

ne3p= U = {1 2, 7, 5, -4, 0},
- W= Part [u, {1, 3}]
Out[14]= {1 7}

ns- Last [w]

Out[15]= 7

we- ULL{2, 5}]1]
out[16]= {2 —4}

wn- |1 sta = Tabl e[Random[l nt eger, {0, 20}], {i, 1, 10}]
o= {7, 19, 6, 2, 18, 15, 5, 3, 13, 2}

n[18]:= Take[lista {2, 7}]
ouns- {19, 6, 2, 18, 15, 5}

- Rest [lIista]
one- {19, 6, 2, 18, 15, 5, 3, 13, 2}

o= MDSt [||Sta]
ouzo- {7, 19, 6, 2, 18, 15, 5, 3, 13}

In[21]):= DrOp[IISta {5}]
ou- {7, 19, 6, 2, 15, 5, 3, 13, 2}

- Delete[lista, 4]
ouzz- {7, 19, 6, 18, 15, 5, 3, 13, 2}

s~ Del etef[lista, {{4}, {3}}]
ouea- {7, 19, 18, 15, 5, 3, 13, 2}

- |1 Sta
oupa- {7, 19, 6, 2, 18, 15, 5, 3, 13, 2}

wes- i sta= {1, a, {4, 3.5}, s};

Kasowanie liczb calkowitych z listy "lista" (wylaczniez "lista") :
o~ Del eteCases[lista, _Integer]

ouze- {8, {4, 3.5}, s}

Z drugiego poziomu :
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wn- Del eteCases [l ista, _Integer, 2]
ouzr- {8, {3.5}, S}

Tylko z drugiego poziomu :

e~ Del eteCases[lista, _Integer, {2}]
oupe- {1, @, {3.5}, s}

Usuwamy liste wewnetrzna :

nee- Del et eCases[lista, _List]

oupa- {1, @, S}

o= 11 Sta =Table[Prime[i], {i, 1, 12}]
o= {2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37}

- Take[lista, {2, 8, 2}]
e {3, 7, 13, 19)

nz- Droplista, {2, 8, 2}]
ouzz- {2, 5, 11, 17, 23, 29, 31, 37}

wes- b1 = Tabl e [N[Erf [i 1], {i, 0, 2, 0.5}]

ouzz- {0., 0.5205, 0.842701, 0.966105, 0.995322}

gdzie Erf[] - funkcja bledu

- Prepend[bl, -1. 3]

ousa- {-1.3, 0., 0.5205, 0.842701, 0.966105, 0.995322)

nes- Append [bl, -3.4]
ous- {0., 0.5205, 0.842701, 0.966105, 0.995322, -3.4}

neep= D1

ouze- {0., 0.5205, 0.842701, 0.966105, 0.995322}

- AppendTo[bl, -3.4]

ouzr- {0., 0.5205, 0.842701, 0.966105, 0.995322, -3.4}

e D1

ouze- {0., 0.5205, 0.842701, 0.966105, 0.995322, -3.4)

o= I Nsert [bl, a, 4]

ouze- {0., 0.5205, 0.842701, a, 0.966105, 0.995322, -3.4}
o= I Nsert [bl, a, {{2}, {4}, {6}}]

ouao- {0., @, 0.5205, 0.842701, a, 0.966105, 0.995322, a, -3.4}
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man= DLL[5]] =

nazp- D1

ousz- {0., 0.5205, 0.842701, 0.966105, -10, -3.4}
- 1 Sta= {1, 2, 3, 4};

- PadLeft [l sta, 8]

o= {0, 0, 0, 0, 1, 2, 3, 4}

wes- Padleft [lista, 8, -1]

s~ {-1, -1, -1, -1, 1, 2, 3, 4}
- PadLeft [lista, 8, {-1, -2}]
o (-1, -2, -1, -2, 1, 2, 3, 4}
wn- PadLeft [Iista, 9, lista]

o= {4, 1, 2, 3, 4, 1, 2, 3, 4}
- PadLeft [lista, 12, {a, b}, 3]

o= { {0, 3, 2.5}, a, {0, 3, 2.5}, a,
{0, 3, 2.5}, 1, 2, 3, 4, a, {0, 3, 2.5}, a}

- PadLeft [lista, 12, {a, b}]

oo~ {@, {0, 3, 2.5}, a, {0, 3, 2.5}, a,
{0, 3, 2.5}, a, {0, 3, 2.5}, 1, 2, 3, 4}

In[50]:= JOln[{l a, 3}, {e, 3, c}, {1, 2, 3, 4}]
ouso- {1, &, 3, e, 3, ¢, 1, 2, 3, 4}

ws- Union[{1, a, 3}, {e, 3, ¢}, {1, 2, 3, 4}]
ows- {1, 2, 3, 4, a, ¢, e}

m 3. Instrukcje opisujace listy

Wielomiany Czebeszewa:
ns2- € = Tabl e [ChebyshevTI[i, x], {i, 1, 5}]
ouze X, -1+2x% -3x+4x3 1-8x*+8x" 5x-20x%+16x°}

nse- e = Table[c[[i 1] -Herm teH[i, x], {i, 1, Length[c]}]
oua- {-X, 1-2x% 9x-4x% -11+40x*-8x" -115x +140x>-16 x°}

wsa- Member Q[he, x*2 +1]
Out[54]= Fal Se



Czy ' x"2 + 1’ nie wystepuje w hc :
wss- FreeQrhe, x”2 +1]
ouss= 1 ue

nser- Tabl eFor mfhc]

Out[56]//TableForm=

-X
1-2x?

9x -4x3

-11 + 40 x? - 8 x*
~115x + 140 x3 - 16 x°

w1- | 0s = Tabl e [Random[I nt eger, {-5, 5}1,

ous7- {0, -4, -1, -4, 1, 1, 3, -1, 4, -3}
lle’ O’ wystepujew los :

nse- Count [I os, 0]

oussl= 1

o= Count [l os, -2]

OWZO

meo- POSItion[l os, 3]

outso= { {7} }

we= W= {{1, 2}, {3, 4}};
nezr- Col unmFor m[w]
oursz- {1, 2}

{3, 4}

wez- Tabl eFor m[w]

Out[63]//TableForm=

1 2
3 4

m 4. Operacje matematyczne na listach

In[64]:= | | CZz = {1, 6, 8, —3, 5, —1},

wes- Appl y [Plus, licz]
Out[65]= 16

{i, 1, 10}]
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nee- APPl Y [Ti mes, licz]
Out[66]= 720

ine71:= Cl ear [f]
In[68]:= f [X_] =x"3-1

aeop= [| | cz]
ouse- {0, 215, 511, -28, 124, -2}

o~ MBPAL [T, Iicz, 4] (xtyl ko na 4-ty rlenment =)
ouro- {1, 6, 8, -28, 5, -1}

- MBpAt [f, licz, {{2}, {3}, {6}}]

o= {1, 215, 511, -3, 5, -2}

wo- @ =Table[i +j, {i, 1, 3}, {j, 1, 4}]

owrz- {{2, 3, 4, 5}, {3, 4, 5, 6}, {4, 5, 6, 7}}
Suma elementow w poszczegolnych kolumnach :

- Total [a]
Out[73]= {9 12 15 18}

Suma wszystkich elementow :

n7a= 10Ot al [a, 2]
Out[74]= 54

s~ Total [a, Depth[a]]
out[75]= 54

m 5 Listy zlozone

we- Pro=Table[i, {i, 1, 6}]
ourre- {1, 2, 3, 4, 5, 6}

- Partition[pr, 2]
out[77]= {{1 2} {3, 4}, {5, 6}}

we- Partition[pr, 3]
Out[78]= {{1 2 3} {41 5! 6}}

Z przesunieciem o jeden element :

we- 12 = Partition[pr, 3, 1]
oure- ({1, 2, 3}, {2, 3, 4}, {3, 4, 5}, {4, 5, 6}}
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w0~ Cl ear [a, b, c]; test ={a, a, a, b, b, ¢, ¢, a, a, b, ¢, ¢, c};
e SPlLit [test]

oe- {{@, a, a}, {b, b}, {c, c}, {a, a}, {b}, {c, c, c}}
wez- N1 = {{2, 3, 5, 7}, {11, 13, 17, 19}, {23, 29, 31, 37}};
wybieraz poziomow 2i 3 elementyod 1 do 3 :

mea- Take[nl, {2, 3}, {1, 3}]

owez- { {11, 13, 173}, {23, 29, 31}}

nea- Drop[nl, {1, 2}, {3, 4}]

oupa- { {23, 29}}

wes= @ = {{1, 2}, {3, 4}};

nee- PAdR ght [a, {4, 4}]

oues- { {1, 2, 0, 0}, {3, 4, 0, 0}, {0, O, O, O}, {O, O, O, 0}

ner- Mat ri XFor m[%]

Out[87]//MatrixForm=

O O W
oo hMDN'
o O O o
o O O o

nee- PadR ght [a, {4, 3}]

o= {{1, 2, 0}, {3, 4, 0}, {0, 0, O}, {0, O, O}}

w0~ PadRi ght [a, {4, 4}, {0, 0}, {1, 1}]

owes- {{0, O, O, O}, (O, 1, 2, 0}, {0, 3, 4, 0}, {0, O, O, 0}
w0~ PadRi ght [a, {4, 4}, {0, 0}, {1, 0}]

oo~ {{0, 0, O, O}, {1, 2, 0, O}, {3, 4, 0, 0}, {0, O, O, 0}}
- PadRi ght [a, {4, 4}, {3, 0}, {1, 0}]

oue- {{3, 0, 3, 0}, {1, 2, 3, 0}, {3, 4, 3, 0}, {3, 0, 3, 0}}
w2~ PadRi ght [a, {4, 4}, {3, 0}, {1, 1}]

ouez- {{0, 3, 0, 3}, {0, 1, 2, 3}, {0, 3, 4, 3}, {0, 3, 0, 3}}
wa- PadRi ght [a, {5, 4}, {3, 2}, {1, 0}]

oo { {3, 2, 3, 2}, {1, 2, 3, 2},
{3, 4, 3, 2}, {3, 2, 3, 2}, {3, 2, 3, 2}}
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In[94]:= | y4

o= { {1, 2, 3}, {2, 3, 4}, {3, 4, 5}, {4, 5, 6}}

ws- Flatten[l z]
Out[95]= {1, 2, 31 27 31 41 3’ 4’ 51 47 5! 6}

o= 9 = {{1, 2}, {al, {1}, {1, {0}, 6}}};
- Flatten[g, 2]

o= {1, 2, al, 1, 1, {0}, 6}

e~ Fl atten[g, 3]

oee- {1, 2, al, 1, 1, 0, 6}

o Fl attenAt [g, 2]

oo { {1, 2}, al, {1}, {1, {0}, 6}}

o= FlattenAt [g, 1]

o= {1, 2, {al, {1}, {1, {0}, 6}}}

o= Fl att enAt [g9, {{1}, {2}}]
oupron= {1, 2, al, {1y, {1, {0}, 6}}

= 6. Wektory

mpoz- U = {X, Yy, 2}

ooz {X, Y, Z}

o= UL[2]]

ou103= Y

npoai= P U+ Q

ounon- {Q+PX, q+PYy, q+pZ}
mosi= {X, Y} {P, 9}

oupos- PX + QY

Iloczyn wektorowy :

moe- Cl ear [a, b, ¢, X, Yy, 2]
o= Gross[{a, b, ¢}, {X, y, z}]
ouor- {-CY +bz, cx-az, -bx+ay}

mios- Vector Q[ {1, 23, 7}]
Out[108]= True
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In[109]:= VeCt Or Q[{l {3}1 7}]
Out[109]= Fal se

o= Vo= {1, 5, -1, 3};
- NOr m[v]

Out[111])= 6

p - norma:

IV = [Z(vmp

niz= NOF m[v, 2]

1/p

Out[112]= 6
sz- Norm[v, 3]
oz 154%73

n[114]:= NOI’ m[V oo]

out[114]= 5

m 7. Macierze

s M= {{a, b}, {c, d}}
ouis- {{a, b}, {c, d}}

In[116]:= Mat ri xFor m[m]

Out[116]//MatrixForm=
ab
< dl
o= ML, 2]]

Out[117]= b

mue- D= {{2, 3, 4}, {0, 1, 2}}
Out[118]= {{2 3 4} {0, 1, 2}}

mop= MN
oo {{2a, 3a+b, 4a+2b}, {2c, 3c+d, 4c+2d}}

mzop= Vo= {X, YV},
Mathematica sama interpretuje czy v jest wektorem wierszowym czy kolumnowym :
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2= MV
ouz- {aX +by, cx+dy}

nizzp= V. M
oupizze {@ X +CY, bX+dy}

m 8. Dzialania na macierzach

In[123]= A = {{2 0, 1, 4} {—1, 7, 3, 2}, {0, 4, 6, —3}}
omzz- {{2, 0, 1, 43, (-1, 7, 3, 2}, {0, 4, 6, -3}}

nea- Mat ri XFor m[aj

Out[124]//MatrixForm=

2 01 4
-1 7 3 2
0O 46 -3

nes- a[[2, 4]]

Out[125]= 2

wypisanie wiersza:
nze= @[ [3]]

Out[126]= { O 4 6 - 3 }

In[127]:= a[[3 AI I ]]
Out[127]= {O 4 6 —3}

Pojedyncza kolumna :

o= @[ [ALT, 271
Out[128]= {O 7 4}

2o M= Table[—1
I +] +

1 1 1 1 1 1 1 1 1
ol g s e s sl s e 7l
nso- VAL T XFOr mpm]

Out[130]//MatrixForm=

gk DR W
ok Uk B
Nk Ok ORk



e N=m+ldentityMatri x[3]

4 1 1 1 6
il g sk e s
nsz= N=M
oz { {1, 0, 0}, {0, 1, O},

In[133]:= 30xm

- {{10 %?, 6}, {%;n 6, 5}, {6, 5,

s ArrayQrni]
Out[134]= Tr ue

mes- ArrayDept h[a]
Out[135]= 2
Macierz odwrotna :

In[136]:= nL =1 nverse [mM]

1 1 1
6}’ {E’ 6

{0, 0, 1}}

30

71

-2100},

ouss- { {300, -900, 630}, {-900, 2880,
npa7= el

oupsn- {{1, 0, 0}, {0, 1, 0}, {0, 0, 1}}

we- @ = {{1, 2, 3}, {-1, 3, 1}, {0, 1, O}};

nse- MAt i XFor m[al

Out[139]//MatrixForm=

1 2 3
-1 31
0 10

o= at = Transpose [a];

Out[140]//MatrixForm=

1 -10
2 3 1
3 1 0

ma- {Det [a],
oupar- { -4, -4}

Slad :
In[142]:= Tr [a]

Det [at ]}

out[142]= 4

Mat ri xFor m[at ]
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Glowna przekatna :

npaz= 10 [@, Li st ]
Out[143]= {1 3 O}

Listawszystkich minorow stopnia drugiego :

- M norsi[a, 2]
ouaa- { {5, 4, =73}, {1, 0, -3}, {-1, 0, -1}}

mas- VBt ri XFor m[aj

Out[145]//MatrixForm=

1 2 3
-1 31
0O 10

mae- Mat ri XFor m[l nver se[l nverse[a], Mddul us -> 3]] (xnodul 0 3%)

Out[146]//MatrixForm=

120
2 01
010

v Table[{i, MdI[i, 31}, {i, -10, 10}]

o {{-10, 2}, {-9, 0}, {-8, 1}, (-7, 2},
{-6, 0}, {-5, 1}, {-4, 2}, {-3, 0}, {-2, 1},
{-1, 23, {0, 03}, {1, 1}, {2, 2}, {3, 0}, {4, 1},
(5, 2}, {6, 0}, {7, 1}, {8, 2}, {9, 0}, {10, 1}}

v Table[{i, MdI[i, 5]}, {i, -10, 10}]

ounes= {{-10, 0}, {-9, 1}, {-8, 2}, {-7, 3},
{-6, 43}, {-5, 0}, {-4, 1}, {-3, 2}, {-2, 3},
{-1, 43, {0, 03, {1, 1}, {2, 2}, {3, 3}, {4, 4},
{5, 0}, {6, 1}, {7, 2}, {8, 3}, {9, 4}, {10, 0}}

m 9. Wartosci i wektory wlasne

Wielomian charakterystyczny macierzy a:
nagi= A = {{1’ 0! _1}! {01 11 2}; {1’ 1’ _1}}’
mso- W el = CharacteristicPol ynom al [a, X]

ou1s0)= -2 + 2 X +x2 - x°

s =2 + 2 X + X2 —X3

ou1si= -2 + 2 X +x2 - x3



Pierwiastki wielomianu == wartosci wlasne :

sz S0l ve[w el == 0, X]
Out[152]= {{X%l} {Xe—\/?}, {X%\/Z_H

In[153]:= {{X—)l} {X—)—'\/?}, {X—)'\/?}}
out[153]= {{xél}, {X%—\/?}, {x»ﬁ}}

s~ Ei genval ues [a]
Out[154]= {\ﬁ \ﬁ 1}

In[L55]:= { '\/— '\/_ }
oupss= {-V2', V2, 1}

Wektory wlasne :

s~ EI genvectors[al
out[156)= {{ 1472, 2-22, 1} {717&_, 222, 1}, (-1, 1, 0}}

kmo_03.nb |13

- {{ 1+42, 2-24/2, 1 } {-1-«/?,2+2«/?, 1}, (-1, 1, 0}}

out157)- {{ 1442, 2-22, 1} {717V2_, 24242, 1}, (-1, 1, 0}}

mse- El gensystemfal // N(= {wartosciw asne, wekt oryw asne} =)

ouf1ssl= {{-1.41421, 1.41421, 1.},
{{0.414214, -0.828427, 1.}, {-2.41421, 4.82843, 1.}, {-1.,

msep- {{-1.41421, 1.41421, 1.}, {{0.414214,

1., 0.}})

~0.828427, 1.},

{-2.41421, 4.82843, 1.}, {-1., 1., 0.}}}

ouisol= {{-1.41421, 1.41421, 1.},
{{0.414214, -0.828427, 1.}, {-2.41421, 4.82843, 1.}, {-1.,

m 10. Uklady rownan liniowych

1., 0.1}}}

in[t60}= A = {{1, 2, O}, {—1, 1, 1}, {O, 1, 2}},

In[161]:= b = {3, 1, 3},
Rozwiazywanie ukldau A x =b :

ez~ LI near Sol ve[a, b]
ouez)= {1, 1, 1}

In[163]:= { 1 1, 1 }

oufiez= {1, 1, 1}
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nea= M = {{2, —2, O}, {—1, 1, 1}, {—1, 1,
Czy istnigje rozwiazanie niezerowe (Det[m] ==0) :

In[165]:= [bt [ m]

out[165]= 0

In[166]:= O

out[1e6]= 0
Wektory bazowe przestrzeni rozwiazan :
ne7= N = Nul | Space [m]

ouie7)= {{1, 1, 0}}

wee= {{1, 1, 0}}

ouiesl= {{1, 1, 0}}

In[169]:= m {1’ 1’ 0}
oui69= {0, 0, 0}

o= {0, 0, 0}
ouy170= {0, 0, 0}
Z dowolnym jednym parametrem:
- F0Z =t «Nn[[1]]

oua71)= {t, t, 0}

In[172]:= {t t 1 O }

ouf17z)= {t, t, 0}

n7z= M oz
ou173= {0, 0, 0}

- {0, 0, 0}
ouqi74i= {0, 0, 0}
Redukcja wierszowa :

s T = RowReduce [m]
oufizs= {{1, -1, 0}, {0, O, 1}, {O, O, 0}}

we- {{1, -1, 03}, {0, O, 13}, {0, O, O}}

ougi7el= {{1, -1, 0}, {0, O, 1}, {0, O, 0}}

- Nul | Space [nr ]
oui771= {{1, 1, 0}}

0}};



kmo_03.nb |15

In[178]:= {{11 l! O}}

oufizel= {{1, 1, 0}}
Opracowano na podstawie ksiazki Grzegorz Drwal, (+inni) - "Mahematica 5"

mgr Andrzej Pisarski



