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bubbleSort(Array A)
for (n=A.size; n>1; —--n){
for (i=0; i<n-1; ++i){
if (A[i] > A[i+1]){
A.swap(i, i+1)
} // Ende if
} // Ende innere for-Schleife
} // Ende duBere for-Schleife
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Bubblesort

bubbleSort(Array A)
for (n=A.size; n>1; —--n){
for (i=0; i<n-1; ++i){
if (A[i] > A[i+1]){
A.swap(i, i+1)
} // Ende if
} // Ende innere for-Schleife
} // Ende &uBere for-Schleife
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Bubblesort

Quick Sort Bubble Sort

Comparsons: Comparisons:
: Sort! '
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Paralleles Bubblesort
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Paralleles Bubblesort
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Schwarmkoordination

PEOHEPO0E OGSO
DORCORCEOCC O

..............

.........
~Xgagay

el L e

.........

eaen »E CRICOOCED

vvvvv

R UL ICCT IR
*8 8o - JE -

it IS

..........

......

Coordinated Motion Planning: The Video

Aaron Becker, Sandor P. Fekete, Phillip Keldenich,
Matthias Konitzny, Lillian Lin, Christian Scheffer

0 00000000 0 0 0 0 0 0
e ——

1L
oﬂ &,

> Universitat
o o
*s Braunschweig

v & .
,g”j;& ‘32 Technische
< AR ﬁgi

o

2
Cwmﬁ




Kapaitel 5.10:
Analoge Verfahren

Algorithmen und Datenstrukturen
WS 2020/21

Prof. Dr. Sandor Fekete
[ - .




Spaghetti Sort

WIL
o™ e,

”iél s 'gz Technische
%

U*,?‘E > Universitit

L .

»7#|* %5 Braunschweig
O’Vsc o)




COMPUTER
RECREATIONS

Analog gadgees that solve a diversity of

problems and rarse an array of guestions

by A K. Dewdney

xacily one war ago 2 cellectioncfl

ANAUOR SARCL! 10 These Dages it

ofl as avalanche of dmilar de-
vices from ssapered readers | am will
extricaiog mysel! from a vast heapcf
wood baards, rubber bands, strings,
halls of podyatyrene, fsh tashs lead
weights, canioten, tikiag and »
coces Iy e peocess | have, | think,
idcasfcd the byt of theae eaducts wsd
have arranged them oo o haed of ga)
lery IFraugh whah [he reades s iavi.
od W wannkr.

Analeg gadgeti ave mechancal de-
vices e sclve speciEc problems by
virtue of the fact that thaie comiree-
s o Bebavior & analogoss 0 the
chmeats of e probdean For cammple,
he June 1964 celuma dewribed s,
he Spagreit Amabbgz Cadzer Leme Is

of uncoohed spaghettivere used as ar
Aloes for numbers. To sort ¥ mam-
bors b decroating onder, gathnr #x
yaghet i irto 2 handle held vertically
ard bring It dows rather sharply o8 a
tadletep: select the longest rod. Con
Imued selecton of the Joages perraun.
ngrod preduces e desised decrcas-
ing sequence of sambers In addition
o s | presenied sadtr Jor fmdem
shortest paths vomes hal s and min,
miy irwes | aven dignls yed & gadgel
for Mook iy nusdorns thel comised
of murroes and » laser dearn

The laen collection ircludes severs
al ingeriows new gadgots for solving
probuenes In M ntcs, network theory,
algstra s arihaeic. On kkaving the
gallery 1 dhall reexamine some impor
@0 sk (hal anix (1ons Ihe prospedt

]
Y
i

+—+

A podont [or Andhvag The [iey Ol Besl M @ wnves of Gl poted

1%

© 198 BOCNTING ANCINCAN, vC

of analog compiteg How aceurate
are analog compurens ard how mich
tienee JO ey really tabe 00 Conguac?
Are thare some analog computers that
ouiperform digial machines!

The ficst of he o w gl gots sollves a0
certaie peobiem sl alics by moars
of 2 »ood boand, rutter bancs, salls
ard & smooth, rigid rod. A st of et
points plotiod on 2 sheet of graph pa-
per 1aay ot & lucar wead o e
eye [Fa heear relaton really goverrs
ihe porEs, whal sirakzht line bea cis-
plars e relation® The gad gt sugges
ed by Mare Hawley of Monsst Veraona
lead, suppds Doe peasiix arswce:

Plat the Jamm pounts on » wood sar-
facx and drive @ nall pariway inc the
woed ol cach point. Next, slip & e
her of amdoem rubber baacs onla the
1od, v bawd for cech aail. B ibe
rod spproximat’y o place and pull
XN DA over one of Mienal. When
T rod srckased, il wiggos asd sbive
ers queckly mto an q&nfvmn pos.
Hor (see Wlaammton on A parel

The equilibrium postion i ivevires
the togal raergy of (he sysizax (here.
fore the ssm of the disawes from
the nails 10 the rod has niso been mie .
mired In werrw of such distancos.
the rods foal posiissca indwates (he
dranght Ine (Ral hest his the data 1His
pot saly Jistarass bue (hoir wuase
that appent = the feemulas for lisear
regrestioa aed by sanstichns Maw.
vy pdgct computea wmsthing ot
east s complmed

A charming wring gadpet was wag-
pesied 5y Jos Weenmacker of Nij-
megen Haolland. Suppose we sish 1D
beow the lougest path any oeessage
might iravel in 3 comwn cafiaes pe .
wouk daped Ebe 3 vee This pmh
w il be shat conbratonal mathama
telans call he dameter of the ree
In ooder 10 fowd the dlavsior Wonne
macher recomitructs e tree by kno-
ag wogether an analogy cux of pleces
of string Cack string i» sealcd o maps-
cie commun cnsens hne of he pe.
wxk Two smpe sicps compieie the
compatation. Pok up the tring tree at
AV DO B Alow 1o Jangde frech
Now pich up B tee anew ot the owe
e node and dangle it ance more. The
jonges! path I the wee rums l1oe the
1op rode te the botiom ane [see M
rariem an pape 20)

Wheo Fovtadly casouwered Weon-
maher's gadget, my immed mie rew.
tew wa, “Hean be thatsimple, Sure-
ly Fmust cortinue 1e seleel the bottom
node st daagie The ive wrrveral mone
tamees” Bul voe Joes st 1eed e Ju
tha. Kudas imthis cel ama forthw most
ckan anpereal,

In bast Janc's colawn | stascd that
the problem of Sadiag he lcngest 2ath
o s bl w y pet work wan what theo-

Spaghetti Sort

Technische

Universitat
Braunschweig



Spaghetti Sort

WIL
o™ e,

”iél s 'gz Technische
%

U*,?‘E > Universitit

L .

»7#|* %5 Braunschweig
O’Vsc o)




Spaghetti Sort

1.For each number, break off a piece of spaghetti, whose length equals the
number. This takes linear time.
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Spaghetti Sort

1.For each number, break off a piece of spaghetti, whose length equals the
number. This takes linear time.

2 Take all spaghetti in your fist, and slam their lower sides on the table, so
they all point up starting at the table. This takes constant time, thanks to the
multi-processing properties of our universe.
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Spaghetti Sort
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1.For each number, break off a piece of spaghetti, whose length equals the
number. This takes linear time.

2 Take all spaghetti in your fist, and slam their lower sides on the table, so
they all point up starting at the table. This takes constant time, thanks to the
multi-processing properties of our universe.
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Spaghetti Sort

1.For each number, break off a piece of spaghetti, whose length equals the
number. This takes linear time.

2 Take all spaghetti in your fist, and slam their lower sides on the table, so
they all point up starting at the table. This takes constant time, thanks to the
multi-processing properties of our universe.

3.Lower your other hand on the bundle of spaghetti. Take out the one which
you touch first. This is clearly the longest one. Continue to lower your hand
and to remove spaghetti, laying them out next to each other, until all
spaghetti have been processed. Again, this takes linear time.
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Spaghetti Sort
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1.For each number, break off a piece of spaghetti, whose length equals the
number. This takes linear time.

2 Take all spaghetti in your fist, and slam their lower sides on the table, so
they all point up starting at the table. This takes constant time, thanks to the
multi-processing properties of our universe.

3.Lower your other hand on the bundle of spaghetti. Take out the one which
you touch first. This is clearly the longest one. Continue to lower your hand
and to remove spaghetti, laying them out next to each other, until all
spaghetti have been processed. Again, this takes linear time.

4. Transcribe the spaghetti lengths back to the respective numbers, using
linear time. Done!
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Analogrechner
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Schnelles und genaues Zahlen?

Jdls

Messen = Forschen = Wissen
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Schnelles und genaues Zahlen?

Jdls

Messen = Forschen = Wissen

6,022 140 76 1023 Teilchen
—
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Schnelles und genaues Zahlen?

sar (b

Messen = Forschen = Wissen

6,022 140 76 - 1023 Teilchen
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Schnelles und genaues Zahlen?

4B

Messen = Forschen = Wissen

6,022 140 76 - 1023 Teilchen
——

1.000.000.000 Teilchen pro Sekunde
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Schnelles und genaues Zahlen?

Jdls

Messen = Forschen = Wissen

6,022 140 76 - 1023 Teilchen
——

1.000.000.000 Teilchen pro Sekunde
1.000 Zahler
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Schnelles und genaues Zahlen?

Adls

Messen = Forschen = Wissen

6,022 140 76 1023 Teilchen
—

1.000.000.000 Teilchen pro Sekunde
1.000 Zahler
tuber 19.000 Jahre
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Bogosort

idea instructions.com/bogo sort/ m
V12, CC ky-ncsz 4.0
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@ questback

Liebe/r Student/in,

vielen Dank, dass Sie an e2iner Teilnakme interessiert sind!

Der Aroeitsbereich Empirische Bildungsforschung (Prof. Dr. Lysann Zander, Leibniz Universitét Haanover) mochte in
Ihrem Studiengang eine anonyme Befragung durchfUhren, bei der es um |kre Eindricke im Studiengang sowie lhre
Finstel ung 7u verschisdenen Themen Ihr Studiam hetreffend geht. Finige Studierende haben hereits 7u Beginn des

Semeszers an dieser Befragung teilgenommean. Zum Ende des Semesters mochten wir Sie nun erneut. befragen.
ndlich kdnnen Si r h an der Befr ng teilnehmen, wenn Sie zuvor noch nicht teilgenommen haben.

Wichtig: Wenn Sie vor Ende der Befragung abbrechen, werden |hre Daten nicht gesgeichert und <onren nicht
ausgewertet werder. In bisherigen Bafragungen hat das Ausfullen des Fragebogens etwa 15-20 Miruter in Arspruch

genommen.

Nach Abschluss der Eefragung und der Ergebnisauswertung ernalten Sie - wenn Sie das wlnschen - eine Ruckmeldung

Uker die Gesamtergebnisse. Dazu kénnen Sie |hra Anfrage an emp.kildungsforschung@iew.uni-hannover.de mit cem

Betreft "Frgebnisse Betragung Informatik” senden.

Das Ausfillen des “ragebogens wird etwa 15-20 Minuten in Anspruch nehmen

TR = . -4 -
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Herzlichen Dank!

fekete@tu-bs.d
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