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Uebungen B Exercices

15. Packages

Die Gliederung dieses Kurses folgt in groben Ziigen dem Buch von Nancy
Blachman: A Practical Approach.... Hinweis: Kapitel 15 lesen!
B L'articulation de ce cours correspond a peu pres a celle du livre de Nancy
Blachman: A Practical Approach....
Indication: Lire le chapitre 15.

Run mit WIN+Mathematica Version 5.2
0 Testé avec Mathematica version 5.2+WIN

WIR94/98/99/2000/2007 // Copyright Rolf Wirz

Aufgabe 1 B Probleme 1

L ade das Package "Colors.m" aus "Graphics"'. Liste alle Farben auf.
B Charger le Package "Colorsm" de "Graphics'. Fais une liste des couleurs.

In[1]:= Needs["G aphics  Colors™"]

In[2]:= ?Graphics Colors™*

Graphics Colors®

AliceBl ue ol denr od Pal eGr een
AlizarinCrinson ol denr odDar k Pal eTur quoi se
Al | Col ors Col denr odLi ght Pal eVi ol et Red
Ant i que Gol denr odPal e PapayaWi p
Apri cot ol dCchr e Peach

Aquamari ne G eenDar k PeachPuf f
Aquanari neMedi um G eeni shUnber Peacock

Aur eol i neYel | ow GreenPal e Per manent Gr een
Azur e GreenYel | ow Per manent RedVi ol et
Banana HLSCol or Per u

Bei ge Honeydew Pi nkLi ght

Bi sque Hot Pi nk Pl um

Bl anchedAl nond HSBCol or Powder Bl ue

Bl ueLi ght I ndi anRed Prussi anBl ue
Bl ueMedi um I ndi go Pur pl eMedi um
Bl ueVi ol et | vory Raspberry

Bri ck I vor vBl ack RawSi enna



UEB_15 New.nb

Brick

Br onmnMadder
BrownCchr e

Bur | ywood

Bur nt Si enna

Bur nt Unber
Cadet

Cadet Bl ue

Cadm um_enon
Cadmi umOr ange
Cadmi unRedDeep
Cadni unRedLi ght
Cadm umvel | ow
Cadmi unmvel | owLi ght
Carr ot

Cer ul ean
Chartreuse
Chocol at e

Chr omrexi deGr een
Ci nnabar Gr een
CwCol or

Cobal t

Cobal t Gr een
Cobal t Vi ol et Deep
Col dGr ay

Cor al

Cor al Li ght

Cor nf | ower Bl ue
Cor nsi | k
CyanWite

Dar kGol denr od
Dar kGr een

Dar kKhaki

Darkd i veG een
Dar kOr ange
DarkGOrchid

Dar kSeaG een
Dar kS| at eBl ue
Dar kSl at eG ay
Dar kTur quoi se
Dar kVi ol et
DeepCadm unRed
DeepCobal t Vi ol et
DeepMadder Lake
DeepNapl esYel | ow
DeepCchre
DeepPi nk
DeepSkyBl ue

D G ay

Dodger Bl ue
Eggshel |

Ener al dG een
Engl i shRed

Fi rebri ck

Fl or al

Forest Gr een

Gai nsboro

Cer ani uniLake

| voryBl ack
Khaki

Khaki Dar k
LanpBl ack
Lavender
Lavender Bl ush
LawnG een
LermonChi f f on
Li ght Bei ge

Li ght Bl ue

Li ght Cadm unRed

Li ght Cadm uniel | ow

Li ght Cor al

Li ght Gol denr od
Li ght Gray

Li ght Pi nk

Li ght Sal non

Li ght SeaG een

Li ght SkyBl ue

Li ght Sl at eBl ue
Li ght Sl at eG ay
Li ght St eel Bl ue
Li ght Viridi an

Li ght Yel | ow

Li mreGr een

Li nen

Madder LakeDeep
ManganeseBl ue
Mar oon

Mar sOr ange

Mar sYel | ow

Medi umAquanari ne
Medi unBl ue

Medi unOr chi d
Medi unPur pl e
Medi unSeaG een
Medi uns| at eBl ue
Medi unBpri ngG een
Medi unifur quoi se
Medi unwi ol et Red
Mel on

M dni ght Bl ue

M nt

M nt Cr eam

M st yRose
Moccasi n

Napl esYel | owDeep
Navaj o

Navy

NavyBl ue

Cak

A dLace

Aive

A iveDrab

A i veG eenDar k
O angeRed

O chid

O chi dDar k

RawSi enna
RawUnber
RoseMadder
RosyBr own

Royal Bl ue

Saddl eBr own

Sal mon

SandyBr own
SapG een

SeaG een

SeaG eenDar k
SeaGr eenLi ght
SeaG eenMedi um
Seashel |

Sepi a

Si enna

SkyBl ue

SkyBl ueDeep
SkyBIl ueLi ght

Sl at eBl ue

S| at eBl ueDar k
Sl at eBl uelLi ght
S| at eBl ueMedi um
Sl at eGr ay

Sl at eGr ayDar k
Sl at eGrayLi ght
Snoke

Snow

Spri ngG een
Spri ngG eenMedi um
St eel Bl ue

St eel Bl ueLi ght
TerreVerte
Thistle

Ti t ani um

Tomat o

Tur quoi se

Tur quoi seBl ue
Tur quoi seDar k
Tur quoi seMedi um
Tur quoi sePal e
U tramarine

U tramarineVi ol et
VanDykeBr own
Venet i anRed

Vi ol et

Vi ol et Dar k

Vi ol et Red

Vi ol et RedMedi um
Vi ol et RedPal e
Vi ri di anLi ght

War nGr ay
Wheat

Yel | owBr own
Yel | owG een
Yel | owLi ght
Yel | owCchr e

Yl QCol or
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Chost
Gol d

Or chi dMedi um
Pal eGol denr od

Zi nc

Aufgabe 2 B Probléme 2

Schreibe ein Mathematica-Package, das den Mittelwert (mean) und den Median einer Liste berechnet. In der folgenden
Losung wird die Standard-L 8sung aus den mitgelieferten Packages kopiert und présentiert.
B Ecris un Package de Mathematica, qui calcule la valeur moyenne et la médiane d'une liste. Dans la solution suivante,

la solution standard est copiée et présentée dans les Packages livrées.

Standard-Package einlesen:
B Lirele Package standard:

In[3]:

In[4]:= ?Di screteMat h’ Conbi natorica *

= Needs["Di screteMat h® Conbi natorica "]

DiscreteMath ™ Combinatorica’

AcyclicQ M ni nunChangePer nut at i ons
AddEdge M ni munSpanni ngTr ee
AddEdges M ni munvert exCol ori ng
AddVer t ex M ni munver t exCover
AddVertices Mul ti pl eEdgesQ

Al gorithm Mul tiplicationTable

Al | Pai r sShort est Pat h
Al ternati ngG oup

Al t er nati ngG oupl ndex
Al t er nat i ngPat hs

Ani mat eG aph

Anti SynmmretricQ

Appr oxi mat e

Appr oxi mat eVert exCover
Articul ati onVerti ces
Aut onor phi sns

Myci el ski G aph

Neckl acePol ynoni al

Nei ghbor hood

Net wor kFI ow

Net wor kFI owEdges

Next Bi nar ySubset

Next Conposi tion

Next Gr ayCodeSubset

Next KSubset

Next Lexi cogr aphi cSubset

Backt rack Next Partition
Bel | B Next Per nut ati on
Bel | manFor d Next Subset

Bi connect edConponent s Next Tabl eau

Bi connect edQ

Bi nar ySear ch

Bi nar ySubset s

Bi partitelat chi ng

Bi partiteMat chi ngAndCover

NoMul ti pl eEdges

NonLi neG aphs

NoPer f ect Mat chi ngGr aph
Nor mal Dashed

Normal i zeVerti ces

Bi partiteQ NoSel f Loops
Bool eanAl gebr a Nt hPai r

Br eadt hFi r st Tr aver sal Nt hPer mut ati on
Brel az Nt hSubset

Br el azCol ori ng

Nunber Of 2Pat hs

Bri dges Nurber Of Conposi ti ons
Butterfl yG aph Nunber Of Der angenent s
CageG aph Nunber O Di r ect edGr aphs

Cart esi anPr oduct
CrhannaEdnnoc

Number O Gr aphs

Niirmhar OF | nunl it i Aane
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ChangeEdges Nunmber O | nvol uti ons
ChangeVerti ces Nunber O KPat hs

Chr omat i cNunber Nurmber Of Neckl aces
Chr omat i cPol ynoni al Nunmber Of Partiti ons
Chvat al G aph Nunber O Per mut at i onsByCycl es
G rcul ant Graph Nurber O Per mut at i onsByl nver si ons
Ci rcul ar Enbeddi ng Nunmber O Per mut at i onsBy Type
Circul arVertices Number OF Spanni ngTr ees
diqueQ Nunmber O Tabl eaux
Coar ser Set PartitionQ Cct ahedr al G aph
CodeTolLabel edTr ee QddG aph

Cof act or One

Conpl et eBi naryTr ee Opt i num

Conpl et eGr aph Orbitlnventory

Conpl et eKar yTr ee O bit Representati ves
Conpl et eKPartiteG aph Obits

Conpl et eQ Or der ed

Conposi ti ons Oi ent G aph

Connect edConponent s Cut Degr ee

Connect edQ Pai r G oup

Const ruct Tabl eau Pai r G oupl ndex

Cont r act Par ent

Cost O Pat h Par ent sToPat hs

Coxet er G aph Partial OrderQ
CubeConnect edCycl e PartitionLattice
Cubi cal Graph PartitionQ

Cut Partitions

Cycl e Pat hCondi ti onGr aph
Cycl el ndex PerfectQ

Cycl es Per nut at i onG- aph
Cycl eStructure Per mut at i onG oupQ
Cyclic Per nut ati onQ
CyclicGoup Per mut at i onToTabl eaux
Cycl i cG oupl ndex Per mut ati onType

DeBr ui j nGr aph Per mut ati onWt hCycl e
DeBr ui j nSequence Per mut e

Degr ees Per nmut eSubgr aph

Degr eeSequence Pet er senGr aph

Degr eesOf 2Nei ghbor hood Pl anar Q

Del et eCycl e Poi nt sAndLi nes

Del et eEdge Pol ya

Del et eEdges Pseudogr aphQ

Del et eFr onirabl eau Radi al Enmbeddi ng

Del et eVert ex Radi us

Del eteVertices RandontConposi ti on
Dept hFi r st Traver sal RandontGr aph

Der angenent Q RandonHeap

Der angenent s Randoml nt eger

Di anet er RandonKSet Partition
Di hedr al RandonKSubset

Di hedr al G oup RandonPartition

Di hedr al G oupl ndex RandonPer nut at i on
Dijkstra RandonPer nut at i onl
DilateVertices RandonPer nut at i on2

Di rected RandonRG-

Di st ances RandonSet Partition

Di stinct Permut ati ons RandonfSubset

Di stribution Randonirabl eau

Dodecahedr al G anh RandonTr ee
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Dodecahedr al Gr aph

Dom nati ngl ntegerPartitionQ

Domi nati onLattice
Dur f eeSquar e
Eccentricity

Edge

EdgeChr omat i cNunber
EdgeCol or

EdgeCol ori ng
EdgeConnectivity
EdgeDi recti on
EdgeLabel

EdgeLabel Col or
EdgelLabel Posi tion
Edges

EdgeStyl e

EdgeWei ght

Enpt yG- aph

EnptyQ

Encr oachi ngLi st Set
Equi val enced asses
Equi val enceRel ati onQ
Equi val ences

Eucl i dean

Eul eri an

Eul eri anCycl e

Eul eri anQ

Exact RandonmGr aph
ExpandG aph

Extract Cycl es
FerrersDi agram

Fi ndCycl e

Fi ndSet

Fi niteGraphs

Fi r st Lexi cogr aphi cTabl eau
Fol kmanG aph

Frankl i nG aph

Fr omAdj acencylLi sts
FromAdj acencyMat ri x
FronCycl es

From nver si onVect or
FromOr der edPai r s

Fr omUnor der edPai r s
Frucht Graph

Funct i onal G- aph
Gener al i zedPet er senG aph
Get EdgelLabel s

Cet EdgeWei ght s

Get Ver t exLabel s

Cet Vert ex\Wei ght s
Grth

Graph

GraphCent er

G aphConpl enent
GraphDi fference
Graphi cQ

Graphl ntersection
GraphJoin

RandonTr ee
RandonVerti ces

RankBi nar ySubset
RankedEnmbeddi ng
RankG aph

RankGr ayCodeSubset
RankKSet Partition
RankKSubset

RankPer mut at i on

Rank RGF

RankSet Partition
RankSubset

ReadG aph

Real i zeDegr eeSequence
Ref | exi veQ

Regul ar G aph

Regul ar Q

RemoveMul ti pl eEdges
RenmoveSel f Loops

Resi dual FI owG aph
Reveal Cycl es

Rever seEdges

RGFQ

RGFs

RGFToSet Partition
Rober t sonGr aph

Root edEnbeddi ng

Rot at eVerti ces

Runs

SamenessRel ati on

Sel ecti onSort

Sel f Conpl enent aryQ
Sel f LoopsQ

Set EdgelLabel s

Set EdgeWei ght s

Set G aphOpti ons

Set PartitionListViaRG-
Set PartitionQ

Set Partitions

Set Partiti onToRGF
Set Vert exLabel s

Set Ver t exWei ght s
ShakeGr aph

Short est Pat h

Short est Pat hSpanni ngTr ee
ShowG aph

ShowG aphArr ay
ShowLabel edG aph
Shuf f | eExchangeG aph
Si gnat ur ePer nut at i on
Si mpl e

Si npl eQ

Smal |

Smal | est Cycl i cG oupG aph
Spectrum

Spr i ngEnbeddi ng

St abl eMarri age

St ar
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GraphOpti ons

G aphPol ynom al

G aphPower

GraphPr oduct

G aphSum

GraphUni on

GrayCode

G ayCodeKSubset s

G ayCodeSubset s
GrayG aph

G eedy

Gr eedyVert exCover
Gi dG aph

G ot zt schG aph

Hami | t oni anCycl e
Ham | t oni anPat h
Ham | t oni anQ

Har ary

HasseDi agr am

Heapi fy

HeapSor t

HeawoodG aph

Her schel Graph

H deCycl es

H ghl i ght

Hi ghl i ght edEdgeCol or s
H ghl i ght edEdgeSt yl e
H ghl i ght edVert exCol ors
Hi ghl i ght edVertexStyl e
Hyper cube

| cosahedr al G aph

I dentical Q

| dentit yPernutation
I nci denceMat ri x

| nDegr ee

| ndependent Set Q

| ndex

| nduceSubgr aph
InitializeUnionFind
I nsertlntoTabl eau

I nt erval Graph

I nvari ants

| nver sePermut ati on

I nver si onPoset

I nver si ons

| nvol uti onQ

I nvol uti ons

| sonor phi cQ

| sonor phi sm

| sonor phi smQ
Josephus

Kni ght sTour G- aph
KSet Partitions
KSubset Gr oup
KSubset G oupl ndex
KSubset s

Label edTr eeToCode
Lar ge

StirlingFirst
StirlingSecond
Strings

Strong

St rongl yConnect edConponent s
Synmet ri cG oup
Symmet ri cG oupl ndex
SymetricQ

Tabl eauC asses

Tabl eauQ

Tabl eaux

Tabl eauxToPer mut at i on
Tet r ahedr al G aph

Thi ck

Thi ckDashed

Thin

Thi nDashed
ThomassenG aph

ToAdj acencylLi st s
ToAdj acencyMatri x
ToCanoni cal Set Partition
ToCycl es

Tol nver si onVect or
ToOr der edPai r s

Topol ogi cal Sort
ToUnor der edPai r s
TransitiveCd osure
TransitiveQ

Transiti veReducti on
Transl at eVerti ces
TransposePartition
Tr ansposeTabl eau
Travel i ngSal esman
Travel i ngSal esmanBounds
Tree

Tr eel sonor phi sn
TreeQ
TreeToCertificate
Triangl el nequal i tyQ
Tur an

Tutt eG aph

TwoCol ori ng

Type

Undi rect ed

Undi r ect edQ

Uni onSet

Uni quel y3Col or abl eG aph
UnitransitiveG aph
Unr ankBi nar ySubset
Unr ankGr ay CodeSubset
Unr ankKSet Partition
Unr ankKSubset

Unr ankPer mut at i on
Unr ank RGF

Unr ankSet Partition
Unr ankSubset

Unwei ght edQ

Upper Lef t
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Last Lexi cogr aphi cTabl eau
Levi Graph

Lexi cogr aphi cPer nut at i ons

Lexi cogr aphi cSubset s
Li neG aph

Li st G aphs

Li st Neckl aces

LNor m

Longest | ncr easi ngSubsequence

LoopPosi tion
Lower Lef t

Lower Ri ght

M

MakeDi r ect ed
MakeG aph

MakeSi npl e
MakeUndi r ect ed
Maxi mal Mat chi ng
Maxi mumAnt i chai n

Upper Ri ght

V

Vert exCol or

Vert exCol ori ng

Vert exConnectivity
Ver t exConnecti vi t yG aph
Vert exCover

Vert exCover Q

Vert exLabel

Ver t exLabel Col or

Vert exLabel Posi tion
Ver t exNunber

Ver t exNunber Col or
Ver t exNunber Posi ti on
VertexStyl e

Ver t exWei ght
Vertices

Wl t her Graph

Weak

Maxi munmCl i que
Maxi muml ndependent Set

Weakl yConnect edConponent s
Wei ghti ngFuncti on

Maxi munmSpanni ngTr ee Wi ght Range
M GeeG aph VWheel

Mer edi t hGr aph WiteG aph
M ni mumChai nPartition Zoom

In[5]:= ?Grid
System G'id

MakeBoxes [
G id[BoxForm matrix_/; Tensor Rank [Uneval uat ed[BoxForm matrix], 2] =2, BoxFormopts__ ],
BoxForm fnt _] ~: = Functi on[BoxFor m e, TagBox [Gri dBox [BoxForm e, BoxForm opts], Gid]][
Map [Functi on[BoxFor m entry, MakeBoxes[BoxForm entry, BoxForm fnt], Hol dAl | Conpl ete],
Uneval uat ed[BoxForm matri x], {2}]]

In[6]:= ?Vertices
Vertices[g] gives the enbedding of graph g, that is, the coordinates
of each vertex in the plane. Vertices[g, All] gives the enbeddi ng of the
graph al ong with graphics options associated with each vertex. Mehr...
In[7]:= <<G aphics’ Arrow
In[8]:= ?G aphics  Arrow *
Graphics Arrow"
Absol ut e HeadCenter HeadScal i ng HeadW dt h Zer oShape
Arr ow HeadLengt h HeadShape Rel ati ve
In[9]:= ?Arrow
Arrow[start, finish, (opts)] is a graphics primtive

representing an arrow starting at start and ending at finish. Mehr...
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Standard-Package anschauen:
B Regarde |le Package standard:

In[10]:= !l Graphics Arrow
(* :Title: Arrow Graphics Primtives *)
(* :Context: G aphics Arrow *)
(* :Author: John M Novak *)

(* :Sunmary:
Thi s package introduces the Arrow start, finish] graphics
primtive and various style directives.

*)

(* :Package Version: 1.0.3 *)

(* :Mathematica Version: 2.2 *)

(* :Copyright: Copyright 1992-2005, Wl fram Research, Inc.*)

(* :History:

V 0.9 June 1992 by John M Novak.

V 1.0 Cctober 1992 by John M Novak--substantial revisions.

V 1.0.1 March 1994 by John M Novak -- bug fixes, including zero check
in the PostScript.

V 1.0.2 February 1997 by John M Novak -- bug fix for DisplayString.

V 1.0.3 February 1998 by John M Novak -- fix to allow Arrow objects
in Epilog or Prolog of any graphics object

*)

(* :Keywords:
Arrow, Vector, PostScript, Gaphics
*)

(* :Sources:
Post Scri pt Language Reference Manual, Adobe Systens
*)

(* :Limtations: Size of arrowhead cannot be taken into account
for autoscaling of plot ranges, since determination of
pl ot ranges are done in Mathematica, and the arrow heads are
generated in pure PostScript. *)

(* :Discussion: *)
Begi nPackage[ " Graphi cs™ Arrow "]

Arrow : usage =
"Arrowfstart, finish, (opts)] is a graphics primtive representing an
arrow starting at start and ending at finish.";

HeadShape: : usage =

"HeadShape is an option to the Arrow primitive; it specifies

the shape of the arrow s head by Autonatic, which specifies that the
shape is described by the paraneters HeadlLength, HeadCenter, and
HeadWdth, or it can be a list of a subset of the Mathematica graphics
primtives, drawn in the coordinate system scal ed by HeadScaling. The
coordinate systemis centered at the head of the arrow, with the negative
direction noving towards the tail of the arrow"”;

HeadScal i ng: : usage =

"HeadScaling is an option to the Arrow primitive; it specifies

the scaling used in the coordinate systemfor draw ng the

arrowhead. Automatic scales the systemto the graphic, where

{0,0} is at the head of the arrow, and the systemis rotated al ong

the arrow, and the distance between 0 and 1 is equivalent to the width of
the graphic. Relative scales the coordinates of the arrowhead so that {0, 0}
is at the head of the arrow, {-1,0} at the tail. Absolute scales to

the same coordinate systemused in the device coordinate



UEB_15 New.nb

system rotated along the arrow, with {0,0} at the head.";

Zer oShape: : usage =

"ZeroShape is an option to the Arrow primitive; it specifies

the shape of an arrow with no length (and hence no direction) in a form
simlar to that of the HeadShape option. Note that the

paraneteri zed form of HeadShape is not available. The coordi nate system
is not rotated, but is scaled to HeadScaling. Automatic sets

the default zero arrow (a point.)";

HeadLengt h: : usage =

"HeadLength is an option to the Arrow primitive. It is used when
HeadShape -> Automatic. It describes the Iength of the arrowhead, scaled
according to HeadScal ing.";

HeadW dt h: : usage =

"HeadWdth is an option to the Arrow primtive. It is used when

HeadShape -> Automatic. It describes the width of the arrowhead, relative
to the length of the arrowhead (specified by HeadLength.)";

HeadCent er: : usage =

"HeadCenter is an option to the Arrow primitive. It is used when
HeadShape -> Automatic. It describes the location of the center of the
base of the arrowhead along the |l ength of the arrow, as a factor of the
I ength of the arrowhead. That is, if HeadCenter -> 0, the arrow will be
two lines; if HeadCenter -> 1, the arrowhead will be a perfect triangle;
ot herwi se, the arrowhead will be four-sided.";

Rel ati ve::usage =

"Relative is a possible value for the HeadScaling option to Arrow.

It specifies that the coordinate systemin which the arrowhead is rendered
shoul d be scaled to the Iength of the arrow, where {0,0} is at the head

of the arrow and {-1,0} is at the tail of the arrow";

Absol ut e: : usage =

"Absolute is a possible value for the HeadScaling option to Arrow.
It specifies that the device scaling should be used for the
arrowhead. ";

Begin[" Private "]

(* sone global (but in private context) variables for caching the arrow
styles. *)
{$$HeadDescri ptions, $$HeadRouti nes, $$ZeroDescri ptions, $$Zer oRouti nes};

(* Alittle utility function for checking nunmeric val ues. *)
nunber @ x_] := Nunmber @ N[ x]]

(* putting nunbers in PostScript -
To meke it easy to put nunmbers into PostScript, this utility hacks the
Post Scri pt operator. Any nunber followed by a string is joined to the
string in the proper format; a nunber at the end is turned into a string.

*)
nuntostring[num]/; Abs[nun] > 10738 := nuntostring[Sign[nunl * 10738]

nunt ostring[ num]/; Abs[nun] < 10"-38 && Abs[nun] > 0 :=
nunt ostring[ Si gn[ nunj * 9.9999999"- 37]

nuntostring[num] :=
ToSt ri ng[ Nunber Forn{ N[ nunj, 8,
Exponent Function -> (If[Abs[#] > 7, #, Null] &),
Nunber Format -> (If[#3 =l="", StringJoin[#1, "e", #3], #1] &)
1]

Unpr ot ect [ Post Scri pt];
PostScript[x__ , y_ ?nunber@ :=
Post Scri pt [ x,
nunt ostring[y]]

Post Script[a___, y_?nunberQ z_String, b__ ]
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Post Scri pt [ a,

nunmtostring[y] <> " " <>
b

]

Pr ot ect [ Post Scri pt]
(* define PostScript operators *)

(* math to ps coordinates; note that this inplenmentation is
used in part because of the sparsity of Mthematica PostScript
(e.g., transformdoes not exist.) The MBeginOrig/ MENdOrig
transformneeds to be done every tine, because this can be
different in a subgraph (i.e., | can't cache the transform
matri x once at the beginning.) Because the transform operator
doesn't exist, | use this noveto nethod; unfortunately, this
requires the gsave/grestore, which undoubtedly |eads to sone
performance hit. *)

mat ht ops =
Post Scri pt [
"/ mat ht ops {", (* stack: mathx mathy *)
"gsave",
"MBegi nOri g",
"movet 0", (* stack: - *)
"MENdOri g",
"currentpoint", (* stack : psx psy *)
"grestore",
"} bind def"
1
tocoords =
Post Scri pt [
"/ MAt ocoords {", (* stack: beginx beginy endx endy *)

"mathtops 4 2 rol
"4 copy pop pop",

"3 -1roll sub",
"larry exch def",
"exch sub",

"larrx exch def",
"arrx dup ml",
"arry dup nul",

| mat htops", (* x2 y2 x1 y1 *)
(* x2 y2 x1 yl x2 y2 *)
(* x2 y2 x1 x2 y2-y1 *)

(* x2 y2 x2-x1 *)

(* x2 y2 (x2-x1)72 *)
(* x2 y2 (x2-x1)"2 (y2-yl)"r2 *)

"add sqrt", (* x2 y2 (sqrt((x2-x1)r2+(y2-y1l)"r2) *)
"larrl exch def", (* x2 y2 *)
"transl ate", (* - *)
"} bind def"
1
(* The following sets up the call to the doarrow routine. *)
Arrow. : bad =
"Arguments “1° to Arrow are not valid.";

Opt i ons[ Arrow]

{HeadScal i ng -> Automati c,

HeadlLength -> Autonati c,
HeadCenter -> 1,
HeadWdth -> .5,
HeadShape -> Autonatic,
Zer oShape -> Automatic};

eval arr owf { bx_?nunber Q by_?nunber @,
_Rul eDel ayed) . ..)]

opts: ((_Rule |

{ex_?nunber Q ey_?nunber @&},

Modul e[ { head, zero, scale, len, cent, wdth,
nbx = N[ bx], nby = N by], nex = N ex], ney = N ey]},
{head, zero, scale, len, cent, wdth} = {HeadShape, ZeroShape,
HeadScal i ng, HeadlLength, HeadCenter, HeadWdth}/.
{opts}/.Options[Arrow;
| f[nuntostring[ nbx] === nuntostring[nex] &&
nunt ost ri ng[ nby] === nunt ostri ng[ ney],
arrow = generatezero[ zero, scale, nbx, nby],
arrow = gener at ehead[ head, scale, len, cent, wdth,
nbx, nby, nex, ney]



UEB_15 New.nb 11

1
{Li ne[ {{bx, by}, {ex, ey}}], arrow}
]

evalarrowargs__ ] :=
(Message[ Arrow: : bad, {args}]; {})

(* This routine checks whether the arguments correspond to a cached
arrowhead; if so, it returns the PostScript call to the routine. |If not,
it build the PostScript string, caches the arrow description and the
Post Script, and returns the PostScript call to the cached routine. Note
that the preparearrows[] routine is the one to enmit the cached routines.

*)

gener at ehead[ head_, scale_, len_, cent_, width_, bx_, by_, nex_, ney_] :=
Modul e[ { pos},
I f[ (pos = Position[$$HeadDescriptions, {head, scale, len, cent, width},
{1}, Heads -> False]) != {},
Post Scri pt[ bx, by, nex, ney,
" MAar r owhead" <>ToString[ pos[[1,1]] 11,
(* else *)
bui | dhead[ head, scale, len, cent, width];
Post Scri pt[ bx, by, nex, ney,
" MAar r owhead" <>ToSt ri ng[ Lengt h[ $$HeadRout i nes] ] ]

]

gener at ezero[ zero_, scale_, bx_, by ] :=
Modul e[ { pos},
I f[(pos = Position[$$ZeroDescriptions, {zero, scale},
{1}, Heads -> False]) !'= {},

Post Scri pt [ bx, by, "MAarrowzero"<>ToString[ pos[[1,1]] 1],

(* else *)
bui | dzero[ zero, scal e];
Post Scri pt[ bx, by, "MAarrowzero"<>ToString[Length[ $$Zer oRouti nes]]]

]

(* These build the PostScript descriptions, and add descriptions to the
proper caching variables. *)

bui | dhead[ head_, scale_, len_, cent_, width_] :=
Modul e[ {routi ne, pshead},
AppendTo[ $$HeadDescri pti ons, {head, scale, len, cent, width}];
| f [ head === Automati c,

pshead = fronparans[scale, len, cent, wdth],
pshead = frondescri ption[ head]
1
routine = {PostScript["gsave", "MAtocoords", "arrl 0. eq",

"{ 0 0 Mot }", "{"], arrowscal e[scal €],
rot at esystem pshead, PostScript["} ifelse", "grestore"]};
AppendTo[ $$HeadRout i nes, routi ne]
]

bui | dzero[ head_, scale_] :=
Modul e[ {routi ne, zhead, zscal e},
AppendTo[ $$Zer oDescri ptions, {head, scale}];
| f[ head === Automati c,
zhead = PostScript["0 0 Mlot"],
zhead = frondescription[ head]
1
| f[scal e === Absol ute,
zscal e = arrowscal e[ scal e],
zscale = {}
1
routine = {PostScript["gsave", "mathtops translate"], zscale,
zhead, PostScript["grestore"]};
AppendTo[ $$Zer oRout i nes, routi nej
]

(* PostScript for rotating coordinate system*)

rotatesystem =
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Post Scri pt [
"[ arrx arrl div", (* [ cos(t) *)
"arry arrl div", (* [ cos(t) sin(t) *)
"-1 arry mul arrl div",
"arrx arrl div",
"001", (* [cos(t) sin(t) -sin(t) cos(t) 0 0] *)
"concat" (* - *)
1

(* This generate the prinitives describing a paraneterized arrowhead.
(* fronparans determ nes the default |ength paranmeter dependi ng on scaling;

calls fronsparans

f ronmpar ans[ Aut onati c,

*)

Automatic, c_, w] :=

fromsparans[.05, c, W

fronparans[ Rel ative, Automatic, c_, w]

fromsparans[.2, c, W
fronmpar ans[ Absol ute, Automatic, c_, w] :=
fromsparans[ 15, c, W
fromparams[_, |_, c_, w] := fromsparans[l,c,w
fromsparanms[| _, _?(#==0&), w] :=
Post Scri pt [
-1, (wl) /2, noveto O O lineto ",
-1, -(wl)/2, " lineto stroke"
]
(* note that filled arrowheads are outlined by a line to hopefully cause a
nore graceful resizing... *)
fromsparanms[| _, _?(#==1&), w] :=
Modul e[{nls = -1, ws = (wl)/2, nws = -(wl)/2},
Post Scri pt [
nls, ws, "noveto 0 O |ineto",
nls, nws, "lineto fill",
nls, ws, "noveto 0 O |ineto",
nls, nws, "lineto",
nls, ws, "lineto stroke"
]
]
fromsparanms[| _, c_, w] :=
Modul e[{nls = -1, ncs =-c |, ws = (wl)/2, nws = -(wl)/2},
Post Scri pt [
nls, ws, "noveto O O |ineto",
nl's, nws, "lineto",
ncs, "0 lineto fill™",
nls, ws, "noveto 0 O |ineto",
nls, nws, "lineto",
ncs, "0 lineto",
nls, ws, "lineto stroke"
]

]

(* Create PostScript froma Mthenatica-like syntax for describing head *)

fromdescri ption[ head_]
Line[l_] :> fronili

:= head/.{Polygon[g_] :> fronpoly[d],

ne[l],

Point[p_] :> fronpoint[p],
Thi ckness[t_] :> PostScript[t, "w']}

frompoly[g_] :=
Modul e[ {str = list
Post Scri pt [
str,
il

]
fromine[g_] :=

tostring[gl},

*)

it



UEB_15 New.nb

Modul e[ {str = listtostring[gl},
Post Scri pt [
str,
"stroke"

]

fronpoint[{x_,y_}] :=
Post Scri pt [
X, y, "Mlot"
]

listtostring[l_] :=
Wth[{initial = nunmtostring[#1]<>" "<>nuntostring[#2] <>
" moveto " & @First[I]},
Fol d[ #1<>nunt ostri ng[ Fi rst[#2]] <>" "<>nunt ostri ng[ Last[#2]] <>
" lineto "&initial, Rest[l]
]

]

(* PostScript for coordinate scaling for arrowhead *)

HeadScal i ng: : bad =
"Argunments "1 to HeadScaling are not Autonmtic, Relative, or Absolute; using
default of Automatic.";

arrowscal e[] := arrowscal e[ Automati c]
arrowscal e[ Automatic] := {}

arrowscal e[ Rel ative] :=
Post Scri pt [
"arrl arrl scale"
]

arrowscal e[ Absol ute] : =
Post Scri pt [
"currentlinewi dth 1 Mabswi d",
"currentlinew dth dup scal e setlinew dth"

]

arrowscale[x__ ] :=
(Message[ HeadScal i ng: : bad, {x}]; arrowscal e[ Autonmatic])

(* generate PostScript fromcached descriptions, set up routines for preparing
to do arrows (This gets dunped into the start of the Prolog. *)

preparearrows[] :=
Modul e[ { heads, zeros},
heads = Mapl ndexed[
{Post Scri pt["/MAarrowhead"<>ToString[ First[#2]]<>" {"],
#1, PostScript["} def"]}& $$HeadRouti nes];
zeros = Mapl ndexed]
{Post Script["/Marrowzero"<>ToString[First[#2]]<>" {"],
#1, PostScript["} def"]}& $$ZeroRoutines];
Fl att en[ { mat ht ops, tocoords, heads, zeros}]//.
{x___, PostScript[fa___], PostScript[b__], y__} :>
{x, Post Script[a,b], y}
]

(* renenber that all the $$etc. are global... *)
(* was originally coded to only operate on G aphics objects, but it
turns out that Arrow objects can work in Epilog or Prolog, so at
cost of poorer error checking, the code was trivially modified to
check anything being passed to Display for an Arrow. This may
mean trouble for design of a 3D arrow, if it shares the head Arrow. *)
Unpr ot ect [ Di spl ay] ;

Di spl ay[ stream,
((ghead_)[igarg_, igopts__ ]1)?
('Free #, Arrow] &),
opts__] :=
Modul e[ {ol dgropts, ol dgaopt, prolog, p},
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]

Pr ot ect

$$HeadDescriptions = {}; $$HeadRoutines = {}; $$ZeroDescriptions ={};

$$ZeroRout i nes = {};

Unpr ot ect [ G aphi cs, Graphi csArray];

ol dgropts = Opti ons[ Graphi cs];

ol dgaopts = Opti ons[ Graphi csArray];

Opti ons[ Graphi cs] = Options[ G aphics]/.
Arrowp___] :> evalarrow p];

Opti ons[ Graphi csArray] = Options[ G aphi csArray]/.
Arrowp___] :> evalarrow p];

prolog = (Prolog/.Flatten[{igopts}]/.Options[ghead])/.

Arrowp___] :> evalarrow p];
garg = igarg/.Arronp___] :> evalarrowp];
gopts = {igopts}/.Arrowp__ ] :> evalarrow p];

| f [ Head[ prol og] === List,
prol og = Joi n[ preparearrows[],
prol og],

prol og = Append[ preparearrows[], prolog]
1
Di spl ay[ st ream
ghead[garg, Flatten[{Prolog -> prol og, Sequence @@ gopts}]],
opts
1
Unprot ect[ Graphi cs, G aphicsArray];
Opti ons[ Graphi cs] = ol dgropts;
Opti ons[ Graphi csArray] = ol dgaopts;
Prot ect [ G aphi cs, G aphicsArray];
ghead[ i garg, i gopts]

[ D splay];

Unprot ect [ Di spl ayString];

Di spl ayString[

((ghead_)[igarg_, igopts__ ]1)?
('Free #, Arrow] &),
opts__] :=

Modul e[ {ol dgropts, ol dgaopt, prolog, p, grout},

]

Pr ot ect

(* &K
func
Thi s
set

$$HeadDescriptions = {}; $$HeadRoutines = {}; $$ZeroDescriptions ={};

$$ZeroRout i nes = {};

Unpr ot ect [ G aphi cs, Graphi csArray] ;

ol dgropts = Opti ons[ Graphics];

ol dgaopts = Opti ons[ Graphi csArray];

Opti ons[ Graphi cs] = Options[ Gaphics]/.
Arrowp___] :> evalarrow p];

Opti ons[ Graphi csArray] = Options[ Graphi csArray]/.
Arrowp___] :> evalarrow p];

prolog = (Prolog/.Flatten[{igopts}]/.Options[ghead])/.

Arrowp___] :> evalarrow p];
garg = igarg/.Arronfp___] :> evalarrowp];
gopts = {igopts}/.Arronfp__ ] :> evalarrowp];

| f [ Head[ prol og] === Li st,
prol og = Joi n[ preparearrows|[],
prol og],

prol og = Append[ preparearrows[], prolog]
1
grout = DisplayString][
ghead[garg, Flatten[{Prolog -> prol og, Sequence @@ gopts}]],
opts
1
Unpr ot ect [ G aphi cs, G aphi csArray];
Opti ons[ Graphi cs] = ol dgropts;
Opti ons[ Graphi csArray] = ol dgaopt s;
Prot ect [ Graphi cs, G aphi csArray];
gr out

[DisplayString];

this is an ugly hack for several "graphic characteristic determ nation"
tions (Full Options, Full Graphics, FullAxes, PlotRange).

is not a conplete solution, since it doesn't spot Arrows that are

in default options. Also, FullGaphics is (for the tinme being) not
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bei ng handl ed, since that would invol ve generating the proper PostScript
primtives. Hopefully, this will all be able to be supersceded by sone
kernel design, so | amonly making this tenporary fix. --JM\, 10.93

*)
Unpr ot ect [ Ful | Axes] ;

Ful | Axes[gr_?(!Free #, Arrow &, rest__ ] :=
Ful | Axes[gr/.Arronbeg , end_, _ ] :> Line[{beg, end}], rest]

Prot ect[ Ful | Axes];
Unpr ot ect [ Pl ot Range] ;

Pl ot Range[ gr _?(!Free #, Arrow] &, rest__ ] :=
Pl ot Range[ gr/. Arrow beg_, end_, __] :> Line[{beg, end}], rest]

Pr ot ect [ Pl ot Range] ;
Unpr ot ect [ Ful | Opti ons]

Ful | Options[gr_?(!FreeQ #, Arrow &, rest__ ] :=
Ful | Options[gr/.Arrowfbeg_, end_, _ ] :> Line[{beg, end}], rest]

Protect[ Ful | Opti ons];

End[ ]

EndPackage| ]
In[11]: = ?ReadLi st

ReadLi st ["file"] reads all the remmining expressions in a file, and returns
a list of them ReadList["file", type] reads objects of the specified type
froma file, until the end of the file is reached. The list of objects read
is returned. ReadList["file", {typel, type2, ... }] reads objects with a
sequence of types, until the end of the file is reached. ReadList["file",
types, n] reads only the first n objects of the specified types. Mehr...

In[12]:

Opt i ons[ Put ]

Qut[12]= {}

In[13]:= ?Nul | Records

Nul  Records is an option for Read and rel ated functions whi ch specifies whether null
records shoul d be taken to exist between repeated record separators. Mehr...

In[14] : = readl n = ReadLi st [
"Graphics Arrow ",

Record, RecordSeparators -> {"\n","\t"}];
readln >> C:\\work\\ Mat henat i caDat a\ \ Dat aRec;
readln >> C:\\wor k\\ Mat hemat i caDat a\ \ Dat aRec. nm;
readl n = ReadLi st |

"Graphics Arrow ",
String];
readln >> C: \\wor k\\ Mat hemat i caDat a\ \ Dat aCut S;
readln >> C:\\work\\ Mat henat i cabDat a\\ Dat aCut S. ng;

Diese Files kdnnen nun editiert und von Hand manipuliert werden. Z.B. wie folgt:
B Cesfichiers peuvent étre édités maintenant et manipulés alamain. P. ex. de lafagon suivante:
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In[20]:= OpenWite["Statisti.m];
WiteString["Statisti.nt,
"\n",
"Du sol |l st das Package von Hand in das File","\n",
"Statisti.mkopieren."
1; (* End WiteString *)

Close["Statisti.n];

(* Author: Student Heimich Fileklau *)

(* History: Original version ... 1989. *)
(*Revi sed 1995. *)
(* Summary: This package conputes descriptive *)
(* statistics *)

(* Keywords: nean, nedian *)

Begi nPackage[ "AAASt atistics "];
EndPackage[ ];

mean: : usage =
"mean[list] gives the nmean of the entries \
inlist.";
nedi an: : usage =
"medi an[list] gives the nedian of the \
entries inlist.";

Begin[" Private "];
mean[list_] := Apply[Plus, list]/Length[list] /;
Vector list] & Length[list] > O;
median[list_] := Sort[list][[
(Length[list]+1)/2]] /;
Vectorlist] &&
Qdd Length[list]];
medi an[list_] := Block[{s, n},
s =Sort[list] ;
n = Length[list] ;
(s[[n/2]] + s[[n/2 + 1]1]) / 2] /;
Vectorlist] &% EvenQ Length[list]];
End[ ];

(* Protect[rmean, median];
Set Attri butes[ mean, ReadProtected];
Set Attributes[ nedi an, ReadProtected]; *)

Ceneral ::spelll:
Possi bl e spelling error: new synmbol nane "nean" is similar to existing synbol "Mean". Mehr ...

Ceneral ::spelll:
Possi bl e spelling error: new synbol nane "nedian" is simlar to existing synbol "Median". Mehr ...

In[40]:= Needs["AAAStatistics "]
In[41]:= ?AAAStatistics *

I nformation::nomatch : No synmbol matching AAAStatistics « found. Mehr ...
In[42] : = ?mean

mean[list] gives the nean of the entries inlist.
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In[43]:= ?medi an

medi an[list] gives the nmedian of the
In[44]:= nmean[{1,2,3,4,5,6,7,8, 9}]
Qut[44]= 5

In[45]:= mean[{1,2,3,4,5,6,7,8}]

Qut [ 45] = %
In[46]:= nmedian[{1,2,3,4,5, 6,7, 8}]
Qut [ 46] = %

In[47]:= nmedian[{1,2, 3,4,5,6,7,8,9}]

Qut[47]= 5

entries in list.

Zum Beispielprogramm: Funktioniert esimmer gut und somit tadellos? - Wenn nicht, so korrigiere esl Wenn Du Erfolg

hast und es besser machen kannst, so hast Du ein grosses Zidl erreicht!
B Quant au programme exemple: Fonctionne-t-il toujours bien et donc sans erreurs? - Si non, corrige-le. Si tu as du
succes et que tu peux le faire mieux, tu as atteint un grand but!

"Putzmaschine" einsetzen

I Employer la "machine de nettoyage”

In[48]:= (* AOd Form Renove["d obal " @"] *)

I n[49] : Renove["d obal ™ %" ]



