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https://github.com/ulfberthelsen

Computational thinking

‘Computationel tcenkning' daekker kort sagt over tcenkemdader,
der ger 0s | stand til at handle | verden gennem computere
med henblik pd at gere ting vi ellers ikke ville have vaeret |
stand til at gere.

https://videnomlaesning.dk/viden-og-vaerktoejer/forskerklummen/2019/hvilket-sprog-taler-din-computer/

Hvad bruges computere til?
o Lose praktiske opgaver (streaming, tekstbehandling, GPS, netbank, e-boks, SoMe, mail, mm.)
o Skabe ny viden lzse nye problemer (forskning, datascience, engineering, mm.)

o Vcere kreative (kunst, musik, design, mm.)


https://videnomlaesning.dk/viden-og-vaerktoejer/forskerklummen/2019/hvilket-sprog-taler-din-computer/

Computational thinking

Aspekter ved computational teenkning (nogle blandt mange)

o Abstraktion > fx pre-processing af tekst (fx fiernelse af tegn, store bogstaver og bejnings
endelse)

o Dekomposition > nedbryde komplekse processer i enkeltdele (fx fra rd tekst til preprocesserede
ordlister)

o Menstergenkendelse > genkende strukturer i et datascet (fx syntaktiske strukturer, RegEx, NER)

o Konstruktion af algoritmer > konstruere et script, der giver det enskede output

o Debugging > systematisk fejlfinding (det handler ikke om ikke at lave fejl, men om at vide,

hvordan man finder dem)
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Hvad er en computer?

Computer

Hukommelse
> Programmer
> Data

Processer
> Afvikling af maskinkode
> Logik og aritmetik



Hvad er en computer?

Input >

Bincer kode

Computer

Hukommelse
> Programmer
> Data

Processer
> Afvikling af maskinkode
> Logik og aritmetik

Bincer kode

> Output



Hvad er en computer?

Input >
Lyd

Billede
Tekst

Tal

etc.

Bincer kode

Computer

Hukommelse
> Programmer
> Data

Processer
> Afvikling af maskinkode
> Logik og aritmetik

Stort set alle faenomener (lyd,
billeder, tekst, afstand, tal, mm.)

kan konverteres til binzer kode og
dermed behandles computationelt

Bincer kode | > Output

Lyd
Billede
Tekst
Tal
etc.



Hvad er et programmeringssprog?

High level

> GUI Grafisk brugergraznseflade, fx Windows eller FB-app’en

> Python, Ruby, Processing (intuitivt, let at lase og skrive)
> C++, Java og mange flere ..

> Assembly languages (maskinspecifikke)

> Maskinkode, executable (0 og 1, direkte instruktion til maskinen)

Low level



Hvad er et programmeringssprog?

High level

Low level

GUI Grafisk brugergraznseflade,:

Python, Ruby, Processing (intu:

C++, Java og mange flere ..

Assembly languages (maskinspec:

Maskinkode, executable (0 og 1,

Implementering af programmet i maskinen:

Compiler vs interpreter

O

En compiler overseetter hele programmet til
maskinkode, hvorefter det afvikles

En interpreter oversaetter og afvikler Ipbende
Python bliver fgrst compiled til bytekode og
derefter interpreted til maskinkode

Det er ikke noget vi far brug for at bekymre os
om



Hvad er programmering?

Programmering/coding/scripting er det at skrive instruktioner | et
programmeringssprog med henblik p& at f& computeren (den fysiske maskine)
til at producere et bestemt output > tcenk pd en bage- eller strikkeopskrift

Programmer kan vcere meget korte:
Fx programmet print (“Hello world!”) der bestar af en linje

Eller meget lange:
Fx styresystemet Microsoft Windows, der bestar af millioner af kodelinjer
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Hvad er programmering? oo e o

03y | PrRO.> | 2. .13

o Programmering vs computer science & Caon b 2.13¢
o Programmering er det praktiske arbejde med at FooyS -2 =~ 033
give computeren instruktioner im -«

o Computer science/datalogi er det videnskabelige 1rve. | Sl CE;' 3 e#gbl (S

= - . : Ly = (1 1 |

0g teoretiske studie af, hvad en computer er og
hvordan den virker

o Problemlasning vs creative computing \Say | cid R.EL-::-..
o Svar vs udtryk SEREEY lﬁi""ﬁ (Mot
o Det er omstcendeligt fordi: . i B
o Computeren har ikke intuition og baggrundsviden —— Sl

o Kreever entydig syntaks T ;;:-_iiq:?:iﬂ cas
o God idé at begynde sit projekt med pseudo-kode 1ue | ) T A pd :
o Dvs. lave en skitse pd almindeligt dansk + pile, '

streger, bokse mm.,

o Hvad er bugs?



Hvad er objektorienteret programmering?

o Objektorienteret programmering (OOP) er et programmeringsparadigme, der opstar |
lobet af 60'ermne og /0'erne
o OQOP er en tilgang til programmering, hvor man skaber funktionalitet ved at organisere
data og funktioner i meningsfulde enheder - tcenk pd en brugerprofil pd de sociale
medier
o | Python er kan man selv lave klasser (skabeloner) og objekter, men der findes ogsd
mMange praedefinderede objekt-klasser
o En string ereteksempel pd et objekt.
o Den kan indeholde data (tegn)
o Den har egenskaber (fx lcengde)
o Der er tilknyttet funktionalitet (vi kan splitte, tcelle osv)

o Funktioner der er specifikke for en bestemt klasse af objekter kaldes methods og
skrives normalt variabelnavn. funktionsnavn () - fX x.split ()
lceses ‘anvend funktionen split pa indholdet af variabel x!/



Gennemgang af gvelserne

> Start Spyder
> Hent scripts pd https:.//github.com/ulfberthelsen/TDT ]

> Download som zip-fil > gem > udpak alle

O Search or jump to... / Pull requests Issues Marketplace Explore

& ulfberthelsen / TDT 1  public < Pin

<> Code © Issues 11 Pull requests ® Actions [ Projects [T wiki © Security [~ Insights 183 Settings

¥ main ~ # 1branch © 0tags Go to file Add file =

=v ulfberthelsen Add files via upload f2beaf2 17 seconds ago ¥©) 2 commits
(3 TDT 1.py Add files via upload 1 minute ago
[y TDT 2.py Add files via upload 1 minute ago
[ TDT_Basic_Python_1.ipynb Add files via upload 1 minute ago
[ TDT_Jupyter_markdown.ipynb Add files via upload 1 minute ago
Help people interested in this repository understand your project by adding a README.

& Unwatch 1 = % Fork 0 ¥ Star 0 -

About o
No description, website, or topics provided.

Yr Ostars
® 1watching
% 0forks

Releases

No releases published
Create a new release

Packages

No packages published
Publish your first package


https://github.com/ulfberthelsen/TDT_1

ennemgang af gvelserne

@ Spyder (Python 3.8)
File Edit Search Source Run Debug Consoles Projects Tools View Help

O @58 =@ T & @ €& = Clusers\au100440
C:\Users\aul00440\Desktop\Tzel din tekst\Python_scripts\Teel_Python_1.py

3 strings_lists.py Tael_Python_1.py
Type Size

int 1

mor

Created on Fri Feb 5 16:08:37 2021

@author: UDB

mn

mn

Lang kommentar

o

world!
Variable explorer Help Plots Files

i [ Console 1/A By =

Topics: 1) Expressions 2) Data types 3) Variables
Python 3.8.3 (default, Jul 2 2020, 17:3@:36) [MSC v.1916 64 bit (AMD64)]

Brug SHIFT + ENTER for at afvikle scriptet Type "copyright", "credits" or "license" for more information.

Hjelp: https://docs.python.org/3/tutorial IPython 7.16.1 -- An enhanced Interactive Python.

i In [1]: runcell(®, 'C:/Users/aul®8448/Desktop/Tzl din tekst/
i1 ] : Python_scripts/Tel_Python 1.py')
A
Hello world!
Helloworld!
[1, 2.5, 3.5, 'Hello', ' ', "world!"', 'Hello world!"', "Helloworld!']

3

In [2]:
242 #Expr
print(2+2
IPython console History
<% LSP Python: ready @ conda: base (Python 3.8.3) Line 10, Col 4 UTF-8 CRLF RW Mem 41%




Demo - Jupyter Notebok

o Abn Jupyter Notebook - vcer opmaerksom pd at den dbner i din browser
Veelg den rigtige mappe
o Aben filen

@)

o Hvis du vil lave en ny fil skal du vcelge New > Python 3 irullegardinet til hgjre over tekstboksen

o Husk at tjekke at du er i den rigtige mappe. Jupyter opretter filen i den mappe, du er |,
o Vcelgmarkdown i rullegardinet midtfor

o TIryk SHIFT + ENTER for at afvikle markdown eller kode

— Jupyter Quit | | Logaut
Files Running Clusters
Select items to perform actions on them. Upload =
Motebook
[J0 | + Wm/ Desktop / Tal din tekst / Jupyter_scripts MName G
Python 3
i
Other
[] Untitled.ipynb RUNNIN  Joxt File 5B
L] Untitled1_ipynb Runi  Folder B

Terminal



Demo - Jupyter Notebok

o Abn Jupyter Notebook - vcer opmaerksom pd at den dbner i din browser
Veelg den rigtige mappe
o Aben filen

@)

o Hvis du vil lave en ny fil skal du vcelge New > Python 3 irullegardinet til hgjre over tekstboksen
o Husk at tjekke at du er i den rigtige mappe. Jupyter opretter filen i den mappe, du er |,
o Vcelgmarkdown i rullegardinet midtfor

o TIryk SHIFT + ENTER for at afvikle markdown eller kode

- Jupyter Untitled1 Last Checkpoint: 24 minutes ago (autosaved) P Logout

File Edit View Insert Cell Kernel Widgets Help Trusted | Python 3 O

+ = & B A ¥ MRun B C W Markdown v



Gruppearbejde og pause

~orst 15 minutters pause! Derefter 45 minutters gruppearbejde i break out groups

o Fllerne ligger 1 den mappe, | downloadede fra github
o Aben fileme i hver sin Jupyter Notebook
o TDT Jupyter markdown.ipynb eren kortintro til tekstdelen i Jupyter

o TDT Basic Python 1.ipynb opgaven til gruppearbejdet

Jeq cirkulerer rundt i grupperne og forsager efter bedste evne at svare pd spergsmdl
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Fcelles opsamling

Strings og string-methods

Lister

Vores forste forseg pa konkret manipulation af tekst
Resultatet af at splitte en string er en liste

Hvad er forskellen pd strings og lister?

O O O O O



Forberedelse til session 3

o Sig hej til din arbejdsgruppe
o Gruppe 1. XXX
o Gruppe 2. XXX
o Gruppe 3 XXX

o Genlces scripts og slides

o Lces teksterne

o Lav evelserne

0rQOmqQ
YuYwQZC
Xnl0qou

T TOZmILLu [ CpmLOLOVXCYmOCL
1 vmwqZYJ1rtLwpZO00UzXLmOC}
_ uOwOLCOz | uOpO00wznYOw0Z+

CcOKOOXIwLwZphwYxn | YQzz*ookdmOwLXLmmmmm XwUqZZvIUXCOwpmwpwqpOwUt
c0q0ImwqqdpbdqCcXvXXXxz0ZCObZwZcZpqpOm ZmwqwOzCLzOmpqOowmpwwOZY"
dphULpbdwwOowmpQrfucYyvLOcjfnunrvnzQlq0 LOmmmLUcCULQqgmqOpqZZXXn

Tpagdn

rpppn
fdphk

zf0qz0z] zQkpOLmMXtXwmQLmUYCnQOZL- 0q0zZqOLZO0ZOgmuUxnxnUznZwlyvewv(
| tn(fn\  zCwq0cQu(ILqO0ZOUrcqkkb| mwQQQpIOmwOmpZLrr|vCYrZdoLX

) owpppuyYyYvmdwhwowd
+ -z¥UzvU100wZomob

pLwCO0zx Yhbah
qwZZmUv  Yhbao

tltjfx( |uQOLLCutxQwOmphmmgqwmo( pq¥JOwl0ImwZwOzvf)jXnnQbzo-- 1yv¥yht|judooyzOmLOYvuY \0OLC
Y |LQoIc+?qphkwqQuflucu) 7Uxj | zO0z¥YmLOmwwOmmurc (| Xnjohw0+{ dhZJ0L0ImpZqpddZOmex?  ?¥YXuX
pQdqwbo[ xCdLmvYuruu- c/mCCOLQCpZmwOLny | fYc(aqo0jzl L wOLXXCOLOmgZbmmZwwUC| Juzzz
Qc0Z0Jv- v0Z0IXXnnj [ rcXJumoomm0000nfiricxcZZgLxb#M*hQdkooky - OmLumYJImpZLmwhOwwcc{ |ZpQc
LruLOoCn  UmpmYJI¥X\_ 1z3/ro0mowQOCLXtuf) UufCwmkLo#*kqwwdook0z /OmYYQYCXmqwwbpqOwJuY)  \Zwwn
zuOCZLy ' nCmQLzLrf vdb u- uoqdyoucQowwgkOucjnixfcmdocMfwLoLzrt 1h]lqOwlOczLICmqdZppOOLzv[ 1lpgpw

ufLLcZr xo000L1vf/zzj[(0Ohb(afvybx XpdocpadQ0OLO0Jz\rj/zjjZppwaq*_

#hu wok}OLOvIXuOCZgQmmp

Zx00vu{ DdpZo

XFXOLOr nOOCXXYtm#BMMWodUmodpOv LZOujlzkkdhpdZu-1--{)+zwwzdpkpab#hkdoOmqCXCmyzOuyLCOdIZdgmCZOvI[ tOmmO

zrLJUJx -¥ZoOUzrdqlLcpwWMhOdhbQumu vL3IfYQzogaboomx7}7. -]

YCLmXYup

JLM*C{QUC qZLzU¥nzv0OLmMZO

XvXLmyn  jOZwuwdwtInfnhQujnwC0Qr vUZutOzUpObdgqmu_lvm#MkbodhpwmwCj 'dxvzn *pOLLnulYZ00dZw

Utuycyr -nLkpdgmun}l|fvx- ~cLmQu €OQnxCzLLbwp&&%¥MWbpaakh#f*aucCr
XnCecY¥cf +cpmqOcun()]-)7 ¢xUJQ0v XUZnxUYLQwh#&BMoahbhh## oOUv-
JjLccof zZopprit|(/)1_}-}OrucLOUj umQzcyvy01QZ888p*M*hkbokwupzut
Q/YYUCt IwOLYQOCurt(__ 1]|znClwu/ f10¥YnQYCZLo8@wWww8#kk#*o kmvu_
ujci33{ LqgmgbZynt{}-7 __1v¥LUCY\ nCvzfCLYLLB%%M*aMMkakoo bC{r

ood*Yjyu b*#bkmyXY00Q0pq
Jkuwz wa*h*okkkak*00p
Lkxuk udqwbdh*h**wMMo

_w *MohaM7hko**aaooo*WwM*k
ok *MM##* nW#M* oMmd * *M# * &# #ak

wQwQuUh [ \wwdZ
CwwYzr_  |mZ00
ZomuUut-  (Ogmw
ouzZUzj \0Z0Z
mycxz) {Lmwg
MbCCv[ / Q00w
wMkcjl 1Impw

clcxzy| coquLoLvz) [1-}+7 _ - xywll xJCzX0CYQdw&%M#*0OMoohh#*hufy {QdoMkohk)Wo*M*b#foffao*o&kaao#MIX} JLmZg
cxyYvn| - jwdwdwl) {7 [} _(QCQl xUCv]jcYXO%EW&MMEO8*000Y00X]" zOpw#o*kmW#oaodahook#MdbMb##Mknul (qOmb
zfcLvx10}lzzpzul | |/} [ zZv]  FXXxJYXUUMEWWWE*m #abz p*o#kqu#kohhaaddhb*oho#MMW&MMY - { |uzug
Yxcznufxjxzbuexvl] 1 ?[{ZbOpmUuzrjLnCwMW*MM#m\, Wolaoo OLrbd#bw0-**pkdphqpbkhkkmodkkoho#a[ xLOmp
utxCnnxzCrqOmQv[[1 711{[xokgbQowwut)LQC WB#*oMkpdMahk dp *p *aohhpppLbgkkbkXb#*ahh**hwp 2 0moC
c\XuxrxLeLCOputUY 1. )(1]|}[*dhmhdZzZLnjz &M&&*#hMhdw*dmhur} kq apbbdkkppbmpwbqlvwLha*Mo#h 1QwmQ

cleczlh\curcpwoo' [rt | YwdZwwpkgkhkpOmOLpz }IM***bboZw-Xokpm [ op
z{czUzCnvxL0OQfO n-1-}fgbbhbaobp{ n7z u:Q¥M###ak*hhb *oao otabo
XNCxXxUcv j(({/ll\?+?§}lfuk dqo 3J fczW*oopvj[fnZ qqdw n adm

*dwdmdbdmQLOmwkm- kpc
wpdwCopbQQwmmppzz  (kh
hmgndmkqdhOpdhdo0 Yq

cmkamh®* )CZz03
kczkkohM 7300L
cqmzt 7?0k -xm0Q

viunxOnynlwl 117017772 (dpmOm uonjzv*h*wya#ohaawpX*mahkkoq o0m\odopqpppdbq0zQ+ bahbaaa**BozXUL
U/cuczuxxug8wd ObkkdL m)YYc*bua##a*ocoa#ohdkhwj Z hp/CZdowZdwpOmmCpz /zQCtZoWak oCm
zcen/ufjz#88W% 1fvXc- pdQUcxzh*W*oo**h*rbkbrl?7cQ  bg“0Zmqq0) | {-+]uudu p*#Mohohqo0
n|cnzvjjn&W&&8Q0q 0jLQCnxf#MMh#whohkadzn |- |q0 w) c0ZLh0oOpddqk0Q0m JU*wWH##b*h=*aW
c|lcveerrfuMmwwdkkwwiz{ | | [ lugnxcy) } | tdmkwz*# - pC 13zL ovzzzwokmwpkdpdzZLurlnxylyr Zo*abCqgkhhw
rfnrynrtxzwohMzpdkL\xf[uQQm u LZzrry () 1/) Ja#adts ) <t-0U Ycz00qdgkkwbmmwOmOzjUYCLOJurk#hoo+*#amdp
c/ruxuftx)*qCZMqlQ#zdp{-7z0fv 'z JOLO/NILD7E) 7 _#ql* n t vv vjuvUmpdmwgdwwmQLmz\YJzYYY¥nz fkkv kqo

z|/en\nfxf [dLouuy|1_}tcu031 X “\|}rrLzY/ru¥YxrUc%8&wd( Ju _

vtxcuomdwkpgQmduzn-jfuzyuu

Cctzzk ?x70%

rhVtYINEN/ N0 % _fvi\XOmUmpLc-Jcjt lujuxtcrC00]Z88WMMM*hpwCd 03[ XYC¥z0qOwp0OLv | } +vx¥YXQzn¥Xful I¥Lar
|CIE/edN | F{IUurXxmgmmOmpOz _ rv jQYr\/0CnccXd8%XW&&WoWd# u rmonZUtUCX00cOQwwOXYrj)] lucrczXIvx/? Tevul
T2/ Jjttf1_x1{tohhkZw0¥nzuulUU rLraxzu¥Ynccx%B¥WE&EKHukWWx{\# OQuluYQLCLUWIYOXr?[+jjrxr¥ctnc\/ -+ [122C
Tefnfrjfvl ({7 [komOuzr 'z7U zc/cvi\vzxrc%8%B8wBwonw& wf/] UCXzuUQCOZmpOOl/r/tCNTtrnczrXctti - _ zZCpwg
ML Nrz[FI[72 00QqLp [ffvt|r\txy888%ww%8#ac88v}) q00zYY000cQUUYrnrljjl7jcinxcCveczt} jmL0Q
LUzcuy-) {trl}} - ? 7rtn(nfrx%&&8va8hwBdp | wQx ZwZUYcO00ZrwwOUCICUXvYt jcfirvl 71
c¥ecjnl {z j [ -J{rxtnjjo%w&b%&B%8 B&% 17 kwpwQUOkZuCZuUUYnjvzxnl|utvnxny |/ HD
xjlt)7 Ju ) 74+ (FFXrt88W&%%OuB&B88 Ju pddp¥0Q00ppbLOLLLYYXxttruvinfr|)} 1017]
fi)0k+ (zd (t7_xtrrw8BM&MBBM&&B% (n bpqhz0Qbp0OkhOqwouzL} 7\ -
X)) (t(+ \Y2 { /fuDztntO&8B&MWWXEWS L kqdddywkbb*qOmwyudOwvdc ck0ojLhkxt
(/1 2y ) nCCxUcUu,88WXMEWH&B& pwdboqqbdkkdgmQppkcC b7 m
n/A\N[- Nz) qar | ) ffIx8888wWB&&WD Jo+ wmOwgkkhhbkbhkbqdgp Ql: 7
jrill-tnL nx1)}//tx  ]%8&B&Y ch\} hpkdOwp#o*khokpkwmm] ocX
nf)}{? \rz tn{|x|r|z mr[ dwddmpkpkpdaakdmbgqoL f
\Nr{(- ' jun ri\1]/fefl n-7 qdkppkahkk*ohk*apccC uLkh 7
FIL0-7 - {vh- [ x1thuix W n rZYX?+ - ZMWXMWWEW* L "
fi({- -(nrn 13{0{C3/ i Xr #WWWWMB &BWWWM
11}HL tnxr 7 {}[1]/nL b jt) 8&&&B0Qd&WB&MW
I+1_~ -Infc -(Dtfr- 7._ jfin Jzw* pwLZMM*MoL f#wur
INT- +1t)/ L35 (n 77 j/rut ] pmo3
[ESEEREDAVS! CLTING -u+? xfi\\rn -
e I/t} H(/1u 1AL e5lCrin
utl_ -)/ry (tfuy 1-[7F v {lrtr +
nu/{ 7?\fry - 1 vt) ¢ fznrx(fr| 1o 7
YARYds 1\ —ccuul /NP - _ - 7d
1\) 11}z 1-0/m -t ek n
zujrxintjin/ N\- _i~7? Y 1}-7 -\~ - +X
ntlr|urncru? LCc cn/uxrt\z[ njxnfuunfjjrrjj ] 0
ztvjuvcuvnuu coL juuCnvlrvnx jnc|ctni\rxn}+ br _0
cvxXuvnffrnj 0 0YILxCczxxuu cufvtxl-1[ r--7 Sqw
njvxxf)jruzy p IvCzyYexxrXxxu nLOcUzXvulUcmLLYzxrC +
Ujnnzjvvuzul QucuctXuun| [+jr [-XJzuznjurujyxx|\\jxt vXUQCYuX0uu
zxjuuruzylxn ccLeyh\rxrnivrj/) ) CromlzYUXXZzO0uYzXXXXY mp0OLO01QC
XuYcvucuxxux -1+l vXuj/1t)) 1301111 1-v30Q0ICXuOLCXUIXvYYUYL QLUQIXOU
vvruucYczlic TINIDCOY )1 [ 1-u0LO0XzXCO0JjcucIvU|CI¥z0 ZCOXZQX
z nveww (L (LA 77 uJuxvnrjsx({{}]1}7[[ ? zLOgXpOOLOOULCQOOMLCZzXCCu LUY
0Y0ZmZZ00LQZmOp00ZwCooCdb 0qOOYZCXXzXcjt/{(x} x vOmQwQ0eC000010CUMLQQCIYLCL
bdodbkkmppawdbkmpapdwlQmp akdhdwgmwdqbgqwqpw dZyuh\f) ) -
ppwOpbpdbZdpbbdkbdwmyZqqd khpdbQmhppwkdZpzZmd} +pwdw0O0ZZwOw0O00MZQpLOOQZIZQYZpWwZZOZ
akhobkkhphkd#wadkhh#haaadoL oahkohddpkbkbdkp 7qZommmwwgmpwdpmpULCCOmpdmdpdgbppdhw
hkwbkpdh*k*hhMmaaokbaa#dk B8%&w/ nwwbbppppdbmzowmqfw  tmmZwmqwwOmmmpdp pwwmwwmOmwOdZmZmgwwbw *
ohhkkohphkaawdgbbkpbooL | aw8&u bddbbdwpzbpopompbwwzib  vqZmOLLOCdwOCMOZwwL OwmOIwZ000wQmOCZZmgphz ) 0a**
okkkkpbbdokhbbkado#kooazjj/) ahkbwpd*dkkkzpOwbp pw =zCJICLYYQXZLLzvOUOCOOMLOCOGO00OMYLUOLLZOgpdLh*o
hbahbhpbdpdaohkhwopmhkdc #k*hkhhpddhb*wzZc|Lhk OkwwkkZOwpmdwwwZUmdkOpmUCQOOWQLOCMOWOOLWWZ0O0 ]
pkkh*hpkkkbohhoohahkba#hb j voohhkoabkahkkwdlbbk jddghkggmdoppmmdbdkbz000Zpmdommmddpbpddgqpbbdq +t
boakwX'\0Obdddqwhphkpbpwwgd czX- ~x UpOmmOwgqmwqpZJlnwZw0O CmmwOCX000hwbpqpdZwdbddppwmwIuvXUOpmmmpqwppQbbj d
kd*ahkhhahdnubh*aakdqpdmgn (txzCLIYYCI QILIO0u-jzXvuvvennrtuztcYzXfunvvrXXLYXYLzUXul 100wQ0qdwgb
kdwz0xvJoah*hhaaortlchkhhhakbhdhhhhhkobhpbhhp}h\yuyymLZZoyCYLpdqpOOQwOwwLOwmOwOpomomYLCX /v | ) £/t |\ tuxvyn
qbpmpphkwhakkdobbqdgkkdwdmj (ugmmdkkhkkohpch xucLx/rth) {J[] 1(cunXabwbkkbdddbppdbpwddkpdhdpwwdqpdzwmzzz
gmZmwpdhwdpdpkkbpkpddkdbbhpdkwgdbmgm_] rwwx qv v(- [_(rl}\\1_~++mppdppwdbpbdbppkbpdkpdzpdkpdbddkbhhp
ZzZwwqppbdkhahkkhkhhahohah*hdakkhawmgqqmQxzu® 7/ 3XL1Zqpqdmwm00pmOmqZqdwppZOppwpqddn



Tak for 1 dag!

Introduktion til digital tekstanalyse
> Session 2

> UIf Dalvad Berthelsen
> udb@cc.au.dk

>

0rQOmgQt TOZmILLu |CpmLOLOvXCYmOCL cOKOOXIwLwZphwYxn | YQzz*ookdmOwLXLmmmmm XwUqZZvIUXCOwpmwpwgqpOwUt - TpgdmZul+1YUCUUOdpdbq
YuYwOZCL vmwqZYJrtLwpZ000UzXLmOC} c0q0ImwqqdpbdqCcXvXXXxz0ZCObZwZcZpqpOm Zmwqw0OzCLzQmpqOwmpww0ZY' rpppmmUl-/UzcLUkkhdwO
Xn]OqOU u0wOLCOZ | uOp000wznY0w0Z+ dphULpbdwwOowmpQrfucYYvLOcjfnunrvnzQLgO LOmmmLUcCULqqgmgOpqZZXXn fdphkd0//rOLwpLOppgZm
zQkpOLmMXTXwmQLMUYCNQOZL- 0q0zZqOLZ0ZogmuxnxnUznZwlyvev (- ) owpppuyyvmdwhwgqwdpLwCOzx  YhbahdCr'\ rzummjomdpwo
zCwq0cQu (I1Lqo0Zourcgkkb| mwQQQpIOmwOmpZLrr |[vCYrZdoLX zYUzvU3I00wZOmObqwZZmuv ' YhbaoqOrtvLCZQtLwZgmO
| uQOLLCutXQwomphmmgqwmO ( pgY¥I0wI0ImwZwOzvT) jXnnQbzo Lyyyht|judooyzOmLOYvu'  \0OLCOT' [/X0QUcCwpqwO
qphkwQuflucu) UXj  |zO0zYmLOmwwOmmurc (| Xnjohw0 dhZ3J0L0ImpZqpddZOmcx YXUXx xXQqaqwmo
paQdqwbo[ XcdLmvyuruu c/mccOLQCpZmwOLny | fyc(aqo0jzl wOLXXCOLOmgZbmmZwwuc | uzzzz .} foggbpm
Qc0Z0Jv- v0Z0IXXnnj rcXJumoomm0000nfircxcZZqLXb#M*hQdkookYy omLumYJImpZLmwhOwwcc | Zpaca ){/Qbppw0
LruLOCn UmpmYJyX" 1z3/ro0mowQoCLXtuf)UufcwmkLo#*kqwwdook0z 1 /OmYYQYCXmgqwwbpqOwIuY)  \Zwwmmr )1tgkbkqu
zuOCZLv ' 'nCmoLzLrf vdh u- uogdyoucQowwgkQucjnixfcmdocMfwLoLzrt 1h qOowlOczLICmgdZppOOLzv lpqpwot fvuy\0wqqho
ufLLczr xo00L1Yf/zzj[ (Ohb(afybx XpdocpadQOL00lz\rj/zjjZppwqq* #hu  wok}0OLOvIXuDcZgQmmpZX00vu )dpZo0/7-17jn00CmO0CU
XFXOLOr ~nOOCXXYtm#BMMWodUmodpOv  LZOujlZkkdhpdzu-1 ) +zwwZdpkpab#hkdomgCXCmyzOuyLCOdIZdgmCZOv] t0mmogt] 7| (ImLXd*oaok
zrLJUJx -YZoOUzrdgLcpwMhodhbQumu vL3IfYQzogaboomx YCLmXYup)LM*C{QUC qZLzUYnzv0OLmZOwQwQu'" ‘\wwdZLf__ jnUJux*M#dkm
XvXLmyn  jOZwuwdwtInfnhQujnwCoQr vUZut0zUpObdgmu_ lvm#MkbodhpwmwCj ' 'dxvzn *pOLLnulYZ0OdZwCwwYzr |mz00Qf wnnnfkhkakq
utuycyr -nLkpdgmunil|fvx cLmQu c0QnxCzLLbwp&&%Mwbpaakh#f*auCrood*Yjyu b*#bkmyXy00Q0OpgZomuUut (ogmwQz ( c/uvbhhppz
XnCcyYcf +cpmgOcun()]-) cxUJQ0v  XUZnxUYLQwh#&BMoahbhh## oOUv- Jkuwz wa*h*okkkak*00poUZUzj \0ZOZOn ) jrnxddhkd]
JjLccof Zopprit|(/)1 0ruclLOUj umQzcyv01QZ888p*M*hkbokwupzut Lkxuk udgwbdh*h**wWMMomYCXz) LmwqQt trvulbopdu
Q/Yvyuct wOLYQOCurt\ 1lznCLwu/ fI10YnQYCZLo8@wWww8#kk#*0 kmvu w *MohaM~hko**aacoo*WWM*kMbCCv /QO0wLzZ ujtfidkkwz
ujciii{ LqgmgbzZvynt 1vYLUCY nCvzfTCLYLLB%%M*aMMkakoo bC[r]- ok*MM##* nW#M*oMd**M#*&##a&wWMkc L 1Impwlt 1/jrnLQZpwz
clcxzy| coquLoLvz)[1 XyYwJ" xJCzxocyQdw&%m#*oMoohh#*hut' [QdoMkohk)Wo*M*b#o#ao*o&kaao#MIX JLmZgOc /rvtzQZpuu
cxYyYvn| - jwdwdwl ) (acql xUCv]cYXO%%W&MMEO8*000Y0oX ]\ zOpw#o*kmw#oaodahook#MdbMb##Mknu | (qOmbY | 1j\fxqQzoLq
zfClvx10}zzpzul ||/ zZv FXAXTYXUUMEWWWE *m #abz p*o#kqu#kohhaaddhb*oho#MMWEMMW - luzuozf /r|{coapcz
Yxcznufxjxzbuexvl ZbopmUuz rjLnCwMW*MM#m', -Wolaoco 0Lrbd#bw0 **pkdphgpbkhkkmodkkoho#a xLOmpCT 1\//JILmbcc
utXCnnxzCrqOmQv [ [1 1{xokgbQowwut)LQC W8#*oMkpdMahk dp *p *aohhpppLbgkkbkxb*ahh**hwp JOmOCcy 1/)/uqOwch,
c\XUXrXLcLCOputu ) (1|} *dhmhdzZzZLnjz &M&&*#hMhdw*dmhur} kq apbbdkkppbmpwbqlvwLha*Mo#h 1QwmQx" n{ (vomoj
clczl\curcpwoo' [rt ! YwdZwwpkagkhkpOmoLpz IM***bb0Zw- Xokpm op *dwdmdbdm@LOmwkm- - kpccmkaMh* ) Cz0Jxx t\\cvnnXxf
z{czUzCnvxLOQfO n-1-}fgbbhbaobp{ nvz ' u:qQ%¥M###ak*hhb *oao otabo WpdwCopbQawmmppzz  (khkczkkohm 2300L3" | Ju\ftt
x\CxXxUcv jecc{/|1] t}1-uk dqo j fczW*oopvi[fnZ gqgdw n adm hmgndmkgdhOpdhdo0 YqCqmzt? '\ 0k -xm0QXx) J{lvlrc/
viunx0nynlwl 11 ) (dpmOm uonjzv*h*wya#ohaawpX*mahkkoq o0m\0odopgpppdbq0zQ bahbaaa**8ozXULcl YIFN{/X
U/cuczuxxu88wd ObkkdL m)vvc*bua##a*ooca#ohdkhwi z hp/czdowzdwpOmmCpz /zQCtZowWak oCmc 1/f{1_[y
zcen/ufjz#88wW% 1fvXc- pdaucxzh*W*oo**h*rbkbri??cq bq\0Zmqqo) | uudu p*#MohohgoOm/ tfc)/ c
nlenzvijn&W&&8Q0q 0jLacnxf#Mmh#whohkadzn |- |q0 w) c0ZLhoopddgk0Q0m Jusw##Eb*h*awnt- rL nx| x)
clchcrr FuMww&kkwwiz | ( lugnxcy) | | tdmkwz*# - pC 1)zL  ovzzzwokmwpkdpdzzLurinxylvr Zo*abCqkhhwn|f/-\([/r n
rfnrynrixzwohmzpdkL\ xf [ uQqm u LZzrrY(_)}/) Itfats ) -t-0U  YcZ00gdgkkwbmmwOmozjuycLOJurk#hoo*#amdpkfrix %@*z | Xr
c/ruxuftx)*qCzZMglQ#zdp z0fv!z JOLO/NLL) 7LD 7 #qg|* n t vv vjuvUmpdmwgdwwmQLmz\YJzYYYnz fkkv kgod /Oro8Mo%%8ahq8
z|/en\nfxf-{dLoul¥|1_}cu03] X \|}rrLzY/ruYxrUc%8&wWd( )U vtxcuomdwkpgQmduzn-jfuzyuuctzzk x70*dfx  Q*WpWMhquwk
rAVEYINEN/ N0 % Fvi\XOmUmpLc-Jcjt lujuxtcrC00JZ88WMMM*hpwCd 03] XYCYz0qOwpOOLv | } +vx¥XQznYXfu YLIr w _dw%#M*kkwpp
| CIF/E N | FLIuurXmgmmOmpoz rv javry/0CnccXd8%W&&WoWd# u rmonZUtUCX00c0QwwOXYri) | lucrczXIvx/ cvULu- - ([ m#&&&Mpp vk
NV/Jjtt{ 1l x1{tehhkZw0¥YnzuulUU rLraxzu¥nccx%BHWE&&KukWWx{ \# OuluYQLCLUwWIYOxr jijrxrYctnec\/ JZZCU\%%{ mMwBW*bwcrh
fnfrjfv]( komQuzr 'z7U zc/cv\vzxrc%8%8w8wonw& wf/ UCxzuUQCoZmpO0ol /r/tCntrnczrxctt] zCpwqz(z (ww88&#Zqwoo
NN rz[F) 00QqLp Ffvt| r\tXv888%WW%8#ac88v]}) qo00zYYD00cQUUYrnrljjl7jcinxcCvezt jmLOQU | B-LoCUB&*YkO*M
LUzcul\ <) trl ritn(nfrx%&&8va8hw8dp | wax ZwWZUYc00ZrwwOUCICUXvYt jcfhirvl | C u' c*w8appzmgk
c¥ecjnl-{z 3 rxtnjjo%W&b%&B%8 B&% kwprUOkZuCZUUYnjvzxn,Iutvnxn'\/ )
xjlt)7:)u (FTXrt88W&¥%%0uB&B88 u pddpY0Q00ppbLOLLLYYxttruvjnf r\
i) (z (t7 xtrrw88M&M88M&&B% (n bpghz0QbpOkhogqwouzL wd
x) (t(+:\Y2 /fuDz tnt0&BBEMWW%EWS L kgdddywkbb*qOmwyudowvdc (kOuthkXt W&
r\(/1~!|zY nCCxUcu’ 88WHM&WH &8 & pwdboqgbdkkdgmQppkc b ul mw
n/' \z3] qar | JX8888WB&&Wo j wmOwgkkhhbkbhkbqdgp Q # ]
jril tnL nx1)}//tX %8&8B&X ch hpkdOwp#o*khokpkwmm 0cX w 0lo Jf
nf) \rz tn \x\rlz mr dwddmpkpkpdaakdmbgoL f oY cu
\r{( jun ] gdkppkahkk*ohk*apcc uLkh [ (LO 1lczu
/3 v\ w n rZYx ZMWHEMWWE&W* L n* 1i[nYv
i (nrn 3 Xr HWWWWMB &BWWWM L-d c xLv
1| nxr b jt) 8&&&800Qd&WB&MW x fcz
| n/c jfln ) zw* pwLZMM*MoL f#WWWtz /<nz
I\ _tl/ j/rut pmoJor Yinr
| /) u xf\\rn k
t [ t3jl1Crln
ut 3/ ) T tr
nu/ \Nry 1 vt) ‘c-fznrx(fr
YARYdd 1.\ ccuul/IN/r
1\) )tz C/m )t
zujrx\ntjn/ \ Y 1 \
ntlr|urncru LCc cn/uxrti\z njxnfuunfjjrrjj
ztvjuvcuvnuu coL juucnvIrvnx jnc|ctn\rxn br
cvxXuvnffrnj 1] 0YJILxCczxxuu cufvtxl r
njvxxfljruzy p YCzYYcxxrXXxu nLOcUzXvulemLLYzxrC
Ujnnzjvvuzul QucuctXuun]| [+jr XJzuznjurujvxx|\\jxt
zxjuuruzYIxn CCLey \rxrn\vrj/) )-CromlzYUXXZzOuYzXxxXY mpOLO0JQCCLXYucrufjftnXun
Xuycvucuxxux 1 vXuj/1t)))1 1 Y¥J0QOJICXuOLCXUIXVYYUYL QLUQIXOUCXYczYUzUXZCnzUr
vvruucYeczllcC 1\P(C 1{11(11 1-u0L0XzXC0IjcucIvU|CIyz0 zCOXzQXzzvCULnunncYuzXc
zitfnyeww (| (_{/\ uauxvnrjix( zL0gXp00OLOQULCQOOMLCZzXCCu LUYJUXnrcnvcuuYvCuu
0Y0Zmzz00LaZmOop0oZwcoocdb 0q00YZCXXzXcjt/{(x % vOmQwQ0C000010CUMLgQCIYLCL Qczntxxcunuczcez
bdodbkkmppawdbkmpapdwiQmp akdhdwgmwdgbgqwgpw dzyu\f)) rjfnvzncXnyucu
ppwOpbpdbzZdpbbdkbdwmyZqqd khpdbamhppwkdzZpzmd pwdw00ZZwOw000mZQpLO0QZIZQYZpwZZ0Z Yvxhef
akhobkkhphkd#wadkhh#haaadol oahkohddpkbkbdkp qZommmwwagmpwdpmpULCCOmpdmdpdgbppdhw mmgLJCUYImgmLwm
hkwbkpdh*k*hhmaaokbaa#dk 8%&w/ nwwbbppppdbmzowmqfw  tmmZwmquwwOmmmpdp pwwmwwmOmwOdZmZmgwwbw *W\wbzZmmpqpwdwwkb

ohhkkoh

phkaawdgbbkpbooL | aw8&u bddbbdwpzbpopompbwwz' b

vqZmOLLOCdwOCmOZwwL OwmOJIwZ000wQmOCZZmgphz

**oh dqppddpmOmOww

okkkkpbbdokhbbkado#kooazjj/) ahkbwpd*dkkkZpOwbp pw zCICLYYQXZLLzvOUOCOOMLOCOGOOOOmMYLUOLLZOgp CZwpmpmwwZ qw
hbahbhpbdpdaohkhwopmhkdc #k*hkhhpddhb*wzc|Lhk 0OkwwkkZOowpmdwwwZUmdkOpmUCQO0WQLOCMOWOO0 Ly 0qw0IZL
pkkh*hpkkkbohhoohahkba#hb j voohhkoabkahkkwdibbk jddghkaogmdoppmmdbdkbz000Zpmdommmddpbpdd q pQCYQm
boakwX'\0bdddgwhphkpbpwwqd czX x UpOmmOwqmwgpZInwZw0 CmmwOCX000hwbpqpdZwdbddppwmwIuvXUopmm abbj pamwQOw
kd*ahkhhahdnubh*aakdgpdmgn (txzCLIYYCI-QILI0u-jzXvuvvennrtuztcYzXfunvvrXXLYXYLzUX Q0qdwqgb pbpgQZzoc
kdwz0xvJoah*hhaaortichkhhhakbhdhhhhhkobhpbhhp '\ YuyymLZZoYCYLpdqpOOQwOwwLOwWmOwOpOmOmYLCX /v |[)TT/\t |\ tuxvyn( zOQYnxrf
gbpmpphkwhakkdobbqdgkkdwdmj (uammdkkhkkohpe'\ xucCLx/rt\) {) lcunxabwhkkbdddbppdbpwddkpdhdpwwdquZmesz )
gmzmwpdhwdpdpkkbpkpddkdbbhpdkwgdbmgm | rwwx qv v( (r [N mppdppwdbpbdbppkbpdkdepdkpdbddkbhhpmbmeDYUCUxx\r

ZZwwappbdkhahkkhkhhahohah*hdakkhawmggmaxzu',

/IXLIZgpqdmwmO0pmOmqZqdwppZoppwpqddmOqOwLcyXCT 7 (



https://github.com/ulfberthelsen

	Tæl din tekst
	Computational thinking
	Computational thinking
	Hvad er en computer?
	Hvad er en computer?
	Hvad er en computer?
	Hvad er en computer?
	Hvad er en computer?
	Hvad er en computer?
	Hvad er en computer?
	Hvad er en computer?
	Hvad er en computer?
	Hvad er et programmeringssprog?
	Hvad er et programmeringssprog?
	Hvad er programmering?
	Hvad er programmering?
	Hvad er objektorienteret programmering?
	Gennemgang af øvelserne
	Gennemgang af øvelserne
	Demo - Jupyter Notebok
	Demo - Jupyter Notebok
	Gruppearbejde og pause
	Dias nummer 23
	Fælles opsamling
	Forberedelse til session 3
	Tak for i dag!

