Mathematica flr
"Fortgeschrittene"

Zuweisungen und verzdgerte
Zuweisungen

Sofortige Zuweisung (=)
a=5

|15
bsofort =1+ Sqgrt [a]
Il+\/§
a=17
7
bsof ort

I 1+4/5
?bsof ort
G obal * bsofort

bsofort =1 ++/5

Verzdgerte Zuweisung (:=)
bverz:=1+Sqrt [a]
bver z

I 1++/7

a=5

|15
bver z

I 1++/5
?? bverz
d obal * bverz

bverz:=1++/a

I Alles ist Liste

Interne Darstellung von Objekten,
FullForm, TreeForm

Cl ear [a]

tl=a*"2+b"2+c”"2+2dSgrt [e]

IJ a2 +b2+c?2+2d+/e

ul | Form[t 1]

Pl us [Power [a, 2], Power [b, 27,
Power [c, 2], Tines[2, d,
Power [e, Rational [1, 2]]]]
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TreeForm[t 1]
Plus| | ,
Power [a, 2]

t2=1{a, b, c, d, e}
1 {a, b, c, d, e}
Ful | Form[t 2]

| List[a, b, c, d, €]
Head [t 1]

1 Plus

Head [t 2]

1 List

t1[[0]]

1 Plus

t1[[1]]

| a2

t1[[2]]

I b?

Ersetzen des Heads —-Apply (@ @)

tl
|l a2+b2+c2+2d+/e

Ful | For m[t 1]

Pl us [Power [a, 2], Power [b, 2],
Power [c, 2], Tines[2, d,
Power [e, Rational [1, 2]]]]

Apply [List, t1]
| {a% b? c2, 2d+/e}

Li st e@t 1
| {a% b? c2, 2d+/e}

Tinmes eetl
| 2a2b?2c?2d+e

Ful | For m[ %

Ti mes [2, Power [a, 2],

Power [b, 2], Power [c, 2], d,

Power [e, Rational [1, 2]]]

?? Ti nes

Xxy+Z Or X y z represents
a product of terms. More...

Attributes[Tinmes] = {(Fl at, Listable, Nunel

Default [Times] :=1
Ti mes []
11
Times[c, b, a]
]l abc
Ful | For m[ %
| Times[a, b, c]

Power [b, 2] Power [C, 2] Tjnes

Ausgabeformat

t3=Series[Cos[x], {Xx, 0, 5}]
I 17ﬁ+£+0[x]6
2 24
Ful | For m[t 3]
SeriesbData[x, O,
List [1, 0, Rational [-1, 2],

n!
Ful | For m[%
| Factorial [n]
Bi nom al [n, k]
1 Binonmial [n, k]
Format [MyBinom al [n_, k_]]:=
MatrixForm[{{n}, {k}}]
MyBi nom al [(m | ]
m
[
Ful I For m[%
1 M/Binomal (m | ]
Map, Pure Functions, ...
li =(1, 2, 3, 4,5, 6, a, b, ¢}
1 {1, 2, 3, 4,5, 6, a, b, ¢}
g[x_1=21+8qgrt [x]
| 1++/x
Map (g, 1]
{2, 1+42, 1++/3, 3, 1+4+/5,

1+\/€, l+\/§, l+\/E, l+\/€}
Map[1+Sqrt [#] & |i]

{2, 1++/2, 1+4/3, 3, 1+4/5,
1+4/6, 1++/a, 1++/b, 1+\E}

lil=Table[a[i], {i, 4}]

1 {a[l], a[2], a[3], a[4]}

li2=Table[b[i], {i, 4}]

1 {b[1], b[2], b[3], b[4]}

Cl ear [0]

Inner [f, Ii1, 1i2, g]

I g[fla[l], b[11], f(a[21, b[2]],
fra(3y, b(311, f[a[r4], b4y}

Inner [Tinmes, lil, 1i2, Plus]
a[l]b[l] +a[2] b[2] +
a[3]b[3] +a[4] b[4]

Inner [Plus, 111, Ii2, Tinmes]

I (a[l] +b[1]) (a[2] +b[2])
(a[3] +b[3]) (a[4] +b[4])

Inner [List, i1, 1i2, List]
{{all], b[1]}, {a[2], b[2]},
{a[3], b[3]}, {a[4], b[4]}}

0, Rational [1, 2471, 0, 6, 1]

Tabl eFor m[ %

917
NestList [f, 1/2, 5]
1 3

{27 16 256
8463 483008799 }
65536 ' 4294967296

Nest Li st [f, 0.5, 100]

I Pattern Matching

Patterns in Regeln

Log[27 n] /.
Logja_b_] »Log[a] + Log[b]

1 Log[27] +Log[n]
LogRul es =
{Logfa_b_] »Log[a] +Log[b]}

-—
—
=
o

‘ol

gla_b_] »Log[a] +Log[b]}
Log[27n] /. LogRul es
1 Log[27] +Log[n]
Log[27] /. LogRul es
1 Log[27]
Log[27 Sgrt [n]] /. LogRul es
| Log(27) +Log[v/n]
AppendTo [LogRul es,
Logfa_"n_] »nLog[a]]
{Log[a_b_] - Log[a] +Log[b],
I Log[a_"-] - nlog[a]}
Log[27 Sgrt [n]] /. LogRul es
| Log(27] +Log[vn]
%/. LogRul es

| Log[271+A£9%}QL
Log[27 Sgrt [n]] //. LogRul es
| Logr27; - Log [n]

2

Typuberprifung in Patterns

li = {1, Pi, 5, 7, 3}
1 (1, n 5 7. 3}
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[11=Mp[ganma, [i]
CGeneral ::spelll:
Possi bl e spelling error: new
synbol nane "gamm" is similar
to existing symbol "Gamm".
{gamma[1], gamma[r],
| gamma (5], gamma[7], gamma (3]}
i1 /. gamma[n_] » Factorial [n-1]
1 {1, (-1+m) !, 24, 720, 2}
li1/.
gamma[n_l nteger ] - Factorial [n-1]
1 {1, gamma[r], 24, 720, 2}
Li near eFunktion[u_Plus] : =
Map [Li near eFunkti on, u]
Li neareFunktion[5a+7b+8¢c]
Li neareFunktion[5a] +
| Li neareFunktion[7b] +
Li neareFunktion[8c]

Bedingte Patterns
MyBi nom al [n_I nteger /; n>0,
k_Integer /; k>0]:=
n/k MBinomal [n-1, k-1]
MyBi nomi al [5, 3]

2

| 0 (5]
MyBi nom al [n_Integer /; n>=0, 0] =1
11
MyBi nomi al [5, 3]
1 10
MyBi nom al [3, 5]
| 1 (2]

10 \ 2
MyBi nomi al [0, k_Integer /; k>0] =0
10
MyBi nom al [5, 3]
1 10
MyBi nomi al [3, 5]
10
MyBi nom al [n, k]

| (%)

?? MyBi nomi al

G obal * MyBi nomi al
. (-1emy
(nJ nt eger /; n>0) oMk
k_Integer /; k>0 k

(n_l nteger /; n>=0

0 ):1

0
(k_lnteger /; k>0) =0
MakeBoxes | ( E—) For mat Type_] ~: =

Forrmt[Matri_xForm[((n}, {ky11,
For mat Type]

For mat [(:—)] c=MatrixForm{{{n}, {k}}]

Ein paar nitzliche "Test"-Funktionen
liste={-5,1, 2, Pi, E 2/3, 4.5, 1}
| (512 5 e 2 a5 1)
Test eFunktionfu_] : =

Map [ {#, u[#], Head[#]} & liste] //

Tabl eFor m
Test eFunkti on[Nunber Q)

-5 True I nt eger
1 True I nt eger
2 True I nt eger
7 Fal se Synbol

e Fal se Synbol

2 True Rat i onal
4.5 True Real

i True Conpl ex

Test eFunkti on [l nt eger Q]

-5 True I nt eger
1 True I nt eger
2 True I nt eger
T Fal se Synbol

e Fal se Synbol
Z Fal se Rat i onal
4.5 Fal se Real

i Fal se Conpl ex

Test eFunkti on[EvenQ]

Te

Te

Te

‘Nﬁ)ktl\)l—\|
(63}

R N I N R I N N [VIC B U A

=- 'hw\

9o

T o

Oo

(é)]

Funkti

(63}

Funkti

)]

Funkt i

(3}

Fal se
Fal se
True

Fal se
Fal se
Fal se

Fal se

Fal se
on [QddQ]
True

True

Fal se
Fal se
Fal se
Fal se

Fal se

Fal se

on [Pri meQj
True

Fal se

True

Fal se

Fal se

Fal se

Fal se

Fal se
on[El ement
True

True
True
True
True
True

True
Fal se

I nt eger
I nt eger
I nt eger
Synbol
Synbol
Rat i onal

Real
Conpl ex

| nt eger
| nt eger
I nt eger
Synbol
Synbol
Rat i onal

Real
Conpl ex

I nt eger
I nt eger
I nt eger
Synbol
Synbol
Rat i onal

Real

Conpl ex

[#, Real s] &]
I nt eger

I nt eger

I nt eger
Synbol
Synbol

Rat i onal

Real
Conpl ex

Test eFunktion]
El emrent [#, Conpl exes] &]

-5 True I nt eger
1 True I nt eger
2 True I nt eger
7 True Synbol

e True Synbol
2 True Rat i onal
4.5 True Real

i True Conpl ex

Li near eFunktion[

n_x_ /; Elenent [n, Reals]]:=

n Li near eFunkti on[x]

i neareFunktion[a+Pi b+7c+de]

Li neareFunktionfa] +
st Li neareFunktion[b]
7 Li near eFunktion[c]
Li neareFunktion[de]

-

+
+

Variable Anzahl von Argumenten

Mttelwert [u__]:=
Apply [Plus, {u}] /Length[{u}]
Mttelwert [a, b, c]

I %(a+b+c)

I Programmierung

Speichern von Zwischenergebnissen

Fibo[n_Integer /; n>1] =
Fibo[n-1] +Fibo[n-2]

Fibo[0] =0

Fibo[1] =1

] Fibo[-2+n] +Fibo[-1+n]
10

11

Map [Fi bo, Range[10]]

1 {1, 1, 2, 3, 5, 8, 13, 21, 34, 55}
Fi bo[25]

1 75025

C ear [Fi bo]

Fibo[n_Integer /; n>1]:=

Fibo[n] =Fibo[n-1] +Fibo[n-2]
Fibo[0] =0

Fibo[i] =1
10

11

Fi bo[25]

1 75025
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. Do[Print[i], {i, 1, 5, 1/2}] If[Random[1<0.5, Intervall [a_, b_T +
Lokale Variablen 1 (Print ["Kleiner"]; Intervall [c_, d_]": =
t =17 3 Print ["al s"]; Intervall [a+c, b+d]
i 2 Print ["0.5"]), ?? Intervall
I\/?dul;[{t 1 ) (Print ["GroBer 1 G obal ‘Intervall
=9 Print ["al s"]; N A fa s .
Print[t]] 5 Print % . 5" % )] fa_, b_J+[c_, d_] [a+c, b+d]
8 2 GroRer MakeBoxes [[a_, b_], FormatType_] ":=
t ? FOoSt 11 ng (0] <= 1, For mat Type)
1 17 7 al's oString <1, y
St andar dabwei chung[x_List] : = 2 0.5 For mat [ [a s
Modul e[ {n, g, "5}1 4 [<>TOStr_iyng[ j<>, <>ToString(b] <>]
z - Iﬁlelr}gtg@[)xx} . 0 " While |Int[e3rvalll|}[1, 5] +Intervall [2, 6]
1 7 ’
o= =2; = | Il ,
Sart [Pl us @@ Map [ (# - 1) "2 & X] / 5 Xplt =2 xneu=1 M hterval i Te —d )~ -
(n-1)1; Vi | e [Abs [xal t —xneu] > 10” (-20), Intervall [ac, bd] /; c>=0&8%a=0
{u, o} - For (xal t = xneu; Intervall [1, 5] «Intervall [2, 6]
] : . . S xneu=1,/2 (xalt +2/xalt))] 1 [2, 30]
St andar dabwei chung[{a, b}] For[i =1, 1 <5,1i =i +1/2, neu Intervall [a_, b_]
{ a+b ((a . 1 (-a-b) )2 . Print[i]] 1572584048032918633353217 Intervall [c_, d_] "=
2 J 2 1 1111984844349868137938112 Intervall [cb, ad] /; a>08&&d <0
1 ) 3 %) Intervall [1, 5] xIntervall [-6, -2]
|5 (-a-b) +b] |} 2 1 1.41421 I [ 30, -2]
2 xneu-Sqrt (2] // N Intervall [-6, -2] xIntervall [1, 5]
Tabl e [Random( ], {100} ] 2 | -2.22045x10°16 1 [-30, -2]
St andar dabwei chung [% 5 ?? Ti mes
DI {FO. 53\/3:'?2’”0' 288844 32 I "Benutzerdefinieirlte Dategtypen" Y oroduct e e
o, For, While, If, Format [Intervall [a_, b _]]:= . _ ) _
% StringJom[" [,,' ToStr|ng[ 1, Attributes[Tines] = {Flat, Listable, Nunel
", ", ToString(b], "]"] Defaul t [Times] : -1
" Do N General : : spel 11 : , 27 Order | ess
Do [Pl’i nt [" Hal | o" L {5}1 9 Poﬁzlngl Fnﬁfglrl,laun?"eir;o;i mnfa\évrsynbol Orderless is an attribute that can
Hal | o 2 to existing symbol "Interval". be assigned to a synmbol f to
5 indicate that the elenents ei in
Hal | o I nt[elrveélJI [11 5] expressions of the formf [el
, e2, ... ] should automatically
Hall o | nterval | [1, 5] +Intervall [2, 6] be sorted into canonical order.
mIf 1. 5 2, 6] This property is accounted
Hal | o | nt[er’valllJr[ [2, b ] for in pattern matching. More...
- +
Hal | o Dolglr:‘ gﬁpﬂ?g}[%& 0055 . Interval | Tc_, d ] : - Attributes[Orderless] - {Protected}
Do[Print[i], {i, 5}] Print ["Nicht kleiner 0.5"]], {5}] Intervall [a+c, b+d] .
1 Kl einer 0.5 Set I[D:I_'aysg] +wr[(|::e a_]‘l’aigs Pé’rugt ét?t ed.
2 Ni cht kleiner 0.5 1 $Fail ed
3 Ni cht kleiner 0.5 ?? Interval |
G obal ‘ Intervall
4 Kl einer 0.5
5 MakeBoxes[[a_, b_], Format Type_] ": =

Nicht kleiner 0.5

Format [[ <>ToString[a] <>, <>

ToString[b] <> ], Format Type]

Format [[a_, b_]]:=
[<>ToString[a] <>,

<>ToString[b] <

>1]
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?? Intervall
G obal ‘ Intervall

[a_,
[bc,

MakeBoxes[[a_, b_], Format Type_] ": =
Format [[ <>ToString[a] <>, <>
ToString([b] <> ], Fornat Type]

Format [[a_, b_]]:=
[<>ToString[a] <>, <>ToString[b] <> ]
Intervall /:
Intervall [a_, b_]*n_Integer :=
Intervall [na, nb] /; n>0
?? Intervall
d obal ‘I ntervall

[a_, b_]+[c_, d_]*=[a+c, b+ d]

v —
o >
gu
1)
v
o

(a_, b_]
[bc, a

2%q
L

v —
o .2
B
o
o

=<

Intervall /: [a_,

_, b_]n_Integer:=
[an bn]/;n>0

MakeBoxes [[a_, b_], FormatType_] ": =
Format [[ <>ToString[a] <>, <>
ToString[b] <> ], Fornmat Type]

Format [[a_, b_]]:-=

[<>ToString[a] <>, <>ToString[b] <> ]
Intervall [1, 3] %7
1 (7, 21]



