listen.nb

Listen

m Listen im alltdglichen Umgang mit Mathematica
ClearAll ["d obal * "]
Sol ve[x2 =1, x]
{{x=-1}, {x->1}}

Solve[{2x +4y =6, X-y =0}, {X, Y}]

{{x-1, y->1}}

Sin[3x] Sin[5x]
3 5

Pl ot [{Sin[x], } {x, 0, N}]

1.0F
0.8
0.6

0.4

_0.2f

= |teratoren
Table[i ?, {3}]
2,92, i2}
Table[i?, {i, 3}]

{1, 4, 9}
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Table[iz, {i, 2, 4}]

{4, 9, 16}

Table[iz, {i, 2, 4,

N| -
——
[E——

Table[i? (i, 4, 2, -1}]
(16, 9, 4)

Range[5]

{1, 2, 3, 4, 5}

Range[3, 5]

{3, 4, 5}

Range[3, 5, 0. 3]

{3., 3.3, 3.6, 3.9, 4.2, 4.5, 4.8}

| =1, 2, 3, 4, 5}
(1, 2, 3, 4, 5)

I =Tab|e[x2, {x, 0, 4}]

{0, 1, 4, 9, 16}

Map [#* & Range[0, 4]]

{0, 1, 4, 9, 16}

| =Table[x?, {x, 0, 50, 10}]

{0, 100, 400, 900, 1600, 2500}

| =Table[x¥, {x, 0, 3}, {y, 2, 4}]
{{0, 0, 03}, {1, 1, 13, {4, 8, 16}, {9, 27, 811}

| =Tabl e[Tabl e[xY, {y, 2, 4}]1, {x, 0, 3}]
{{0, 0, 03y, {1, 1, 13, {4, 8, 16}, {9, 27, 81}



listen.nb

I /77 Gid

0 0 O

1 1 1

4 8 16

9 27 81

Table[n™ (n, 1, 3}, {m 1, n}]

({1}, (2, 4}, {3, 9, 27}}

Tabl e[Tabl e[n™, {m 1, n}], {n, 1, 3}]
({1}, (2, 4}, {3, 9, 27}}

| :=Table[f [x"], {n, 1, 5}];

{x3, x® x°% x'2, x1%}

Table[x[i]1, {i, 1, 5}]

{x[1], x[2], x[3], x[4], x[5]}
Array[x, 5]

{x[1], x[2], x[3], x[4], x[5]}

I = {{1, 2}, {3, 4, 5}, {6, 7, 8, 9}};
Lengthl ]

3

Lengt h[l [31]

4

Length[a+b +c]
3

Depth[{a, b, c}]
2
Dept h[l ]

3
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{Depth[a+bc], Depth[a+b/c]}

{3, 4}

Depth[{a, b, c +d}]

3

| ={a, b, c, d};
| [21

b

| [-11
d

| I07

Li st
(a+b) 01
Pl us

I '[{2, 4}1
{b, d}

Part [I, 2]

b

Part [I, {2, 4}]

{b, d}

Part [I, Range[2, 4]]
{b, c, d}
l2;; 41
{b, c, d}

I ={{a, b, c}, {d, e, T}, {9, h, i}}

I //7Gid

c
f
i

«Q o 9o
> O T
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| I11
{a, b, ¢}
| 1, 31

Part [I, 1, 3]

I'I{2, 3}, {1, 211
{{d, e}, {g, h}}

Part [I, {2, 3}, {1, 2}]

{{d, e}, {9, h}}

I ={1, a, be, \/—?:—};

{Head[l ], First[l], Last[l]}
[tist, 1, V37}

Head[a + b]

Pl us

ClearAl |l ["d obal © %" ]

Map[f, {a, b, c}]

{fraj, fbj], ficl}

f /@e{a, b, c}

{fraj, f[bjy, flci}

5{a, b, c}

{5a, 5b, 5c¢}

Attributes[Plus]

{(Fl at, Listable, NunericFunction, Oneldentity, Orderless, Protected}
{a, b, c}+{d, e, f}

{a+d, b+e, c+f}
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| =Tab|e[i T {, 5}]
-
1 2 3 4 5
325 6
I 7/ N

{0.5, 0.666667, 0.75, 0.8, 0.833333}
x{1,2,3,4,5)

{x, x2, x3, x4, x5}
Apply[f, {a, b, c}]
fla, b, c]

f ee {a, b, c}

fla, b, c]

Map[f, a+b+c]
fra] +f[b] +f[c]

f /egla, b, c]

g(f [aj, f(bj, ficj]

Apply[f, a+b+c]

fla, b, c]

f eegl[a, b, c]

fla, b, c]

ClearAll ["d obal %" ]
| = {1, 2, 3, 4};
Append[l, 7]

{1, 2, 3, 4, 7}

I

{1, 2, 3, 4}
Prepend[l, 7]

{7, 1, 2, 3, 4}
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{First[l], RestIl]}
{1, {2, 3, 4}}
Join[{1, 2, 3, 4}, {6, 4, 5, 3}]

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

I = {{{a, b}, {c, d}}, {{e, f} {9, h}1}
Flatten]l ]

{a, b, ¢, d, e, f, g, h}

Flatten[l, 1]
{{a, b}, {c, d}, {e, f}, {g, h}}

| = Tabl e[Random[l nt eger, 100], {50}7;
Partitionf[l, 5]

({84, 80, 9, 32, 99}, (18, 29, 75, 14, 84}, {78, 8, 47, 81, 34},

{0, 66, 95, 83, 69}, {22, 47, 11, 39, 59}, {62, 42, 91, 80, 66},

{18, 16, 100, 66, 66}, {93, 48, 89, 27, 49}, {99, 6, 90, 31, 50}, {6, 85, 7, 15, 59}}
| (] &/@Table[5i +j, {i, 0, 9}, {j, 1, 5}]

({84, 80, 9, 32, 99}, {18, 29, 75, 14, 84}, {78, 8, 47, 81, 34},

{0, 66, 95, 83, 69}, {22, 47, 11, 39, 59}, {62, 42, 91, 80, 66},

{18, 16, 100, 66, 66}, {93, 48, 89, 27, 49}, {99, 6, 90, 31, 50}, {6, 85, 7, 15, 59}}
I = {{a, b, c}, {d, e, f}}

{{a, b, ¢}, {d, e, f}}
Thread[l ]

{{a, d}, {b, e}, {c, f}}
Transpose[l ]

{{a, d}, {b, e}, {c, f}}
I I{1, 2}, #] &/@Range[3]
{{a, d}, {b, e}, {c, f}}
{1, 2, 3} +{a, b, c}
{1+a, 2+b, 3+cC}

{1, 2, 3} =={a, b, c}

{1, 2, 3} =1{a, b, ¢}

{1, 2, 3} =={a, b, ¢} // Thread

(l1=a, 2=b, 3=c}
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glsys ={x+y, y-2z, z+2x}=={1, 2, 3};
gl sys // Thread

(X+y =1, y-2=2, 2X+2Z =3}

Sol ve[gl sys, {X, VY, z}]

{{x-4, y->-3, z->-5}}

ClearAll ["d obal ‘ %" ]

gls = {x?+y =3, y? +x = 3}
{x2+y =3, x+y? =3}

sol =Solve[gls, {Xx, y}]

{{X%—l, y->2}, {x-2,y->-1},

o (a-vET) y ok (2 VEE ], {xﬁ;m

Map[{x, Y} /. #& sol]

(tn 2 2 -0, 5 (2-vE), § (a-va) ] (e 5 S (evE))
{X, y} /. sol
(20 @ - {3 (VT } (VT (3o 50§ (e v

Map [Tabl e[xi +y o, 1, 4}] /. #&, sol ] // Expand

{{1, 5, 7, 17}, {1, 5, 7, 17}, {714/13, 7++/13, -10-4+/13, 31+7+/13 }
{71”/13, 7-+/13, -10+4+/13, 31-7+/13 }}

Tabl e[xi +y i, 1, 4}] /. sol // Expand

{{1, 5, 7, 17}, {1, 5, 7, 17}, {714/13, 7++/13, -10-4+/13, 31+7+/13 }
{71”/13, 7-+/13, -10+4+/13, 31-7+/13 }}

m Beispiel: Nullstellen eines Polynoms Uber Z,

ClearAl|l ["d obal © "]
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pri neLi st = Sel ect [Range[50], PrineQ]

{2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47}

verteTafel =Table[{x, I\/bd[x3+x+1, 31]}, {x, 0, 30}]

({0, 1}, {1, 3}, {2, 11}, {3, 0}, {4, 7}, (5, 7}, {6, 6}, (7, 10},

(8, 25}, {9, 26}, {10, 19}, {11, 10}, {12, 5}, ({13, 10}, (14, 0}, (15, 12},
(16, 21}, {17, 2}, {18, 23}, {19, 28}, (20, 23}, (21, 14}, {22, 7}, {23, 8},
(24, 23}, {25, 27}, {26, 26}, {27, 26}, {28, 2}, {29, 22}, {30, 30})

Sel ect [werteTafel, #[2] == 0 &]

{{3, 0}, {14, 0}}

Mep [#[1] & %]

{3, 14}

Sel ect [Range [0, 30], Mod[#® +#+1, 31] =0 &]

{3, 14}

sol [p_?PrineqQ] : = Sel ect [Range [0, p-1], Mod[#*+#+1, p] =0&]

?sol

d obal * sol

sol [p_?PrimeQ : = Sel ect [Range [0, p-1], Md[#1%+4u1+1, p] = 0§&]
sol [13]

{7}

{#, sol [#]} &/e@pri neLi st

({2, {3}, {3, {1}}, {5 {}}, {7, {}}, {11, {2}}, {13, {7}}, {17, {113}}, {19, {}}, {23, {4}},
{29, {26}, {31, {3, 14}}, (37, {25}}, {41, {}}, {43, {38}}, (47, {25, 34, 35}}}

{n, Fact or [x3 +X +1, Mbdul us —»n]} & /@ pri meLi st

{{2 1+X+X} { , (2 +X) (2+X+X2)}, {5, 1+X+X3},

{7, Lex+x3}, {11, (9+x) (5+2x+x?)}, {13, (6+x) (11+7x+x?)},

{17, (6+x) (3+11x+x?)}, {19, 1+x+x3} {23, (19+x) (17 +4x+x?)},

{29, (3+x) (10+26x +x?)}, {31, (17+x)% (28+x)}, {37, (12+x) (34+25x +Xx?)},
{41, 1+x+x3}, {43, (5+x) (26+ 38x+x2)}, {47, (12+x) (13 +x) (22+x)}}

m Beispiel: Punkte auf einer elliptischen Kurve tber Zy,

ClearAl ["d obal © "]
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I1=Table[{X, ¥y}, {X, 0, 10}, {y, O, 10}1;
Short [l 1, 4]

{{{0, 03, {0, 1}, {0, 2}, {0, 3}, {0, 4}, {0, 5}, {0, 6}, {0, 7}, {O, 8}, {0, 9}, {0, 10}},
«<9>, {{10, 0}, {10, 1}, {10, 2}, {10, 3}, {10, 4},
{10, 5}, {10, 63}, {10, 7}, {10, 8}, {10, 9}, {10, 10}}}

|2 =Joineel 1;
Short [l 2, 5]

{{0, 0}, {0, 1}, {0, 2}, {0, 3}, {0, 4}, {0, 5}, {0, 6}, {0, 7}, {O, 8},
{0, 9}, {0, 103, {1, 0}, {1, 1}, {1, 2}, {1, 3}, {1, 4}, {1, 5}, <«<87>,

{9, 5}, {9, 6}, {9, 7}, {9, 8}, {9, 9}, {9, 10}, {10, O}, {10, 13}, {10, 23,
{10, 3}, {10, 43, {10, 53}, {10, 63}, {10, 7}, {10, 8}, {10, 9}, {10, 10}}

ecll = Sel ect [I 2, Mod[#[2]° - #[1]° - 1, 11] =0 &]
{{0, 13, {0, 103, {2, 33, {2, 8}, {5, 43y, {5, 7}, {7, 5}, {7, 6}, {9, 2}, {9, 9}, {10, 0}

ecll = Sel ect [JoineeTabl e[{x, Yy}, {X, -5, 5}, {y, -5, 5}], Mod[#[2]% - #[1]° -1, 11] =0 &]

{{741 75}1 {747 5}! {721 72}1 {721 2}1
{_11 0}1 {O, _1}! {01 1}! {21 _3}1 {2! 3}! {5! _4}! {51 4}}

Li st Pl ot [ec1l, PlotStyl e - PointSize[0.02]]

o
4 o
o
(] 2
®
l l . I l l
_4 -2 L 2 4
®
{ ] -2+
([
-4 o
o

ec[p_?PrineqQ] : =
Sel ect [JoineeTabl e[{X, Y}, {X, P}, {y, p}], Md[#[2]° - #[1]° -1, p] == 0 &]

pri neLi st = Sel ect [Range[50], PrineQ]; Map[{#, Length[ec[#]]1} & primeList]

{{2, 2}, {3, 3}, {5, 5}, {7, 11}, {11, 113}, {13, 11}, {17, 17}, {19, 11},
{23, 23}, {29, 29}, {31, 35}, {37, 47}, {41, 41}, {43, 35}, {47, 47}}
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m Teillisten und Muster

| ={1, & b, & ext, V3 )

Cases[l, _-]

[be, @%, 3}

Sel ect [I, MatchQ[#, _-] &]

[be, @% 3}

Cases|[l, x_Y-'neeer]

{d°)

Sel ect [I, MatchQ[s, _-'"eoe"] &]
{d°)

Cases|[l, x_Y-'meger 5 x2v]

{d°}

Sel ect [I, MatchQ[s, _-'Meoer] &] /. x_y-'nteger 2y
{d°}

Del et eCases[l, _-1]

{1, a, e+f}

Sel ect [I, ! MatchQ[#, _-]1 &]

{1, a, e+f}

u=12 (1+x)° // Expand

12 + 60 x + 120 x2 + 120 x3 + 60 x* + 12 x°
Cases[u, 12 -]

{12x5}

Cases [u, 1

{60x, 120x?, 120x3, 60x*, 12x°}
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Sel ect [u, MatchQ[#, _ __1 &]

60 x + 120 x% + 120 x® + 60 x* + 12 x°
Li st @@ %

{60x, 120x?, 120x3, 60x*, 12x°}

Cases[l, _Synbol ]
{a}

Count [I, _Synbol ]
1

Menber Q[l, _Ti nes]
Fal se

FreeQ[l, _Power ]
Fal se

FreeQ[l, _Times]
True

Count [u, _Ti mes]
5

Menber Q[u, _Power ]

Fal se

FreeQ[u, _Power ]

Fal se

I = {5, x2, a®¢ (a+b)*"};

Cear [f];
fIX_-1:=x+3;
Map [f, 11

{f[5], 3+x, 3+a, 3+a+b}
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C ear [f];

fIX: -1:=x4+3;

Map [f, 11

{f [5], 3+x2, 3+ac 3+ (a+b)c+d}

I ={1, x, x2, a, ax, axz};

Cases[l, x-]

Cases[l, _x-1]
{ax, axz}
Cases[l, _. x-1]

{x, X2, ax, axz}

m Spezielle listenbasierte Datenstrukturen

ClearAll ["d obal * "]
I1=(1, 2, 3, 4}; 12=(6, 5, 4, 3}; 13=(1, 3, 2, 1, 2};
11yl 2

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

Uni on[l 3]

{1, 2, 3}

13U {}

{1, 2, 3}

11012

{3, 4}

Conpl enent [I 1, | 2]

{1, 2}
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Menmber Q[I 1, 1]

True

ClearAll ["d obal © "]
VectorQ[v = {1, 2, 3}]

True

VectorQ[{{1}, {2, 3}}]

Fal se

Matri xQ[{{1, 2}, {3, 4}}1]

True

Matri xQ[{{1, 2}, {3, 4, 5}}]

Fal se

m
m

{{1, 2, 3}, {4, 5, 6}, {7, 8, 9},
/ Matri xForm

Va
2
5
8

P ~NPAMEREo

0 11

myv // Matri xForm

14
32
50
68

V.V

14

Di mensi ons[m]

{4, 3}

(mM =Transpose[m]) // MatrixForm

14 7 10
2 58 11
36 9 12

m // Di nensi ons

{3, 4}

{10, 11, 1233},



listen.nb 15

Weitere Beispiele

ClearAll ["G obal " "]

| = Tabl e [Random[Conpl ex], {5}]

{0. 0330212 + 0. 465473 1, 0.155084 + 0. 88999 1,
0.821288 + 0. 221346 i, 0. 144917 +0. 0909742 1, 0.223424 +0. 8069 1}

Table[{Re[l [iT], I'm[l [i 11}, {i, Length[l 1}]

{{0. 0330212, 0.465473}, (0.155084, 0.88999},
(0.821288, 0.221346}, (0.144917, 0.0909742}, {0.223424, 0.8069})

Map[ {Re[#], I m[#]} & |1

{{0. 0330212, 0.465473}, (0.155084, 0.88999},
(0.821288, 0.221346}, (0.144917, 0.0909742}, {0.223424, 0. 8069} )}

{Re[#], Im[#]} & /e |

{{0. 0330212, 0.465473}, (0.155084, 0.88999},
(0.821288, 0.221346}, (0.144917, 0.0909742}, {0.223424, 0.8069})}

{Re[l1, I'm[l 1} // Thread

{{0. 0330212, 0.465473}, (0.155084, 0.88999},
(0.821288, 0.221346}, (0.144917, 0.0909742}, {0.223424, 0.8069})}

ClearAll ["A obal * "]

| = {Tabl e[Random[], {5}], Tabl e[Random[], {5}1}

{{0. 523902, 0.616014, 0.421656, 0.194263, 0. 85307},
{0. 231122, 0. 0517396, 0. 461006, 0.957623, 0. 667823} }

Table[l [, igJ+11[2, i@, {i, Length[l [11]}]

{0. 523902 + 0. 231122 1, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 + 0. 957623 i, 0.85307 + 0. 667823 1}

#[1] + | #[2] &/@Thread[l ]

{0. 523902 + 0. 231122 1, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 + 0. 957623 i, 0.85307 +0.667823 1}

Map [Appl y [#1 + 1 #2 & #] & Transpose[l 1]

{0. 523902 + 0. 231122 1, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 + 0. 957623 i, 0.85307 + 0. 667823 1}
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Thread[{l 11, | [201}] /- {X_, y_} ->X+ly

{0. 523902 + 0. 231122 i, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 +0. 957623 i, 0.85307 +0. 667823 1}

Appl y[ (#1 +1 #2) & 1]

{0. 523902 + 0. 231122 i, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 +0. 957623 1, 0.85307 +0. 667823 1}

Thread[ (81 + | #2) &[I [11, | [2111]

{0. 523902 + 0. 231122 i, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 +0. 957623 1, 0.85307 +0. 667823 1}

(#1 + 1 #2) &[I [17, | [211

{0. 523902 + 0. 231122 i, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 +0. 957623 1, 0.85307 +0. 667823 1}

| 17 +1 | [2]

{0. 523902 + 0. 231122 i, 0.616014 + 0. 0517396 1,
0.421656 + 0. 461006 i, 0.194263 +0. 957623 1, 0.85307 +0. 667823 1}

ClearAll ["A obal ' "]

| = Tabl e[Random[l nt eger, 20], {10}]

{17, 11, 3, 0, 1, 10, 11, 6, 11, 12}

sublists =Tabl e[l [i +Range[4]11, {i, 0, 6}]

{{17, 11, 3, 0}, {11, 3, O, 1}, {3, 0, 1, 103,
{0, 1, 10, 113, {1, 10, 11, 63}, {10, 11, 6, 11}, {11, 6, 11, 12}}

Partitionf[l, 4, 1]

{{17, 11, 3, 0}, {11, 3, O, 1}, {3, 0, 1, 103,
{0, 1, 10, 113, {1, 10, 11, 63}, {10, 11, 6, 11}, {11, 6, 11, 12}}

suns = Appl y [Pl us, #] &/@sublists
{31, 15, 14, 22, 28, 38, 40}
Appl y [Pl us, sublists, {1}]
{31, 15, 14, 22, 28, 38, 40}
sums /4
31 15 7 11
2

{7, S i;, 10}

gl ei tenderDurchschnitt [I _List, n_Integer? (#>0&)]: =
(Appl y [Pl us, #] &/@Tabl e[l [i + Range[n]], {i, O, Length[l]-n}])/n
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|1 =Table[{x, 2Sin[x] + Random[]}, {x, O, =, 0.01}7;

| 2 =gl ei tender Durchschnitt [l 1, 207];

pl = ListLinePlot [l 1, AxesOigin- {0,
p2 = Li st Li nePl ot [| 2, AxesOrigin- {0,
G aphicsGid[{{pl, p2}}]

3.0¢
2.5¢
2.0¢
1.5}

o o

1.
0.

0.5 1.0 1.5 2.0 2.5 3.0

e r Pk D
00 o ¢t o u

0}1;
031,

0.5 1.0 1.5 2.0 2.5 3.0



