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python words.py
Enter file: words.txt
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False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield
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Python 3.11.6 (main, Nov 2 2023, 04:39:43)
[Clang 14.0.3 (clang-1403.0.22.14.1)] on darwin
Type "help", "copyright", "credits" or "license" for more
information.
>>>
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>>> I come in peace, please take me to your leader
File "<stdin>", line 1
I come in peace take me tou your leader
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SyntaxError: invalid syntax
>>>
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>>> print('Hello world!")
Hello world!
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This is looking much better, so you try to communicate some more:

>>> print('You must be the legendary god that comes from the sky')
You must be the legendary god that comes from the sky
>>> print('We have been waiting for you for a long time')
We have been waiting for you for a long time
>>> print('Our legend says you will be very tasty with mustard')
Our legend says you will be very tasty with mustard
>>> print 'We will have a feast tonight unless you say
File "<stdin»>", line 1

print 'We will have a feast tonight unless you say
SyntaxError: unterminated string literal (detected at line 1)
>>>
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>>> good-bye
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
NameError: name 'good' is not defined
>>> if you don't mind, I need to leave

File "<stdin>", line 1

if you don't mind, I need to leave

SyntaxError: unterminated string literal (detected at line 1)
>>> quit()

a0 aly 5o sl daly ) gl 808G Ly e b Cads IO 50 )3 Uad oLy 4S 03 3l 6 4 gie 23S Cla S

AS S Hgeal gald (03l (ol 0 L o5l Sl G5 Ol 3 (e5)saS) eadis s j) s oSl S it AS Sl
Aled S Cule ) Sy | alas AL Ll Wl eaniS gl (6 e 3y )la aal ek



Lﬁdkr.’j [GERPY iﬂnﬁ;\ _.J..QJ\S.J)\} \) quit () D5l ¢>>> Caadle J"U“:‘: 48 u;\ u)ﬁﬁlﬁb&ﬁ\;\h@mw})
A ) A i S s Led () o QUS () (RIS Gy e () s Gl 4 (B35 B 0SS e Jsha

DUlS 5 e sl

O CRd s 5 il gR A8 Gl glad Ry ol oa) e a8 Culina cpl 4 o) Sl \Jgehuszmu#ogg‘_ﬁ’wsﬂg
(St (280 3\t «CHt gl 42 O e YU hans as il slagley U8 ) 5L ealis L e glusi) (51
D8 o La) G Sl gl 9 ¢Jn

L1y aa 4l jieds 4S ¢ (CPU)s IS 00 i g 2y, 1S ai (S5 aifiina iy saads |y Wl ol il «Jla ol L
SIS e S Gpdila Gl pb 4 ) (ald () L S e Jao

b A Al (i 53 s 031 (llad (ol XX) S g shea L Lgi | ) e oaiiSain el salis sy Ol 0
ROl (o sl 5 U2 55 ol (i ke YU o ol 1 Jida ped 4p al ) g laglasil 61 )
RPN

a0 355 dea i cpile () A oS g S Canl i S (S50 1y by ol i Al 453 (gl Ll
b xS Jaag adala g s ) ) ol €38 88w Jae 2)) 5 (Comipiler) Aels 5 (Interpreter) swda diile anlic
Alexe 1)) CPU Gl aed B8 L) 430

001010001110100100101010000001111
11100110000011101010010101101101

@5 AL cé\}JJu\ Qu\b&W@JJLAJ\L@.\JAS\ﬁ cJuJGAJL}@aJLudﬂa&jJJM\.AQQ‘}
o s34l o 51 (Sl alamt Ll el (et 4o ol (5l aiile (el S )b 5 yledan Hbww of (syntax)
S IS (il L) L pitiess ) sl

anle YU C_Lu.u ) 4 U 2 e o kel o gial 4y AS s jlu e (Translators) (=Rax fia L (pase )
o1l U A€ e Jaad adile (o) 4n ) ealdidid 6 slaaS dlaaa yia ol NS o g3l G Sl gl b 0 sl
S el ) gl 81 5(CPU)

ox (Portability) (sl <ulld b Col il Jasi o Al 1 8ICE 1 afise ) shaay Gpdila Gl oS Ll )
ng\jé\cl\i“d}‘)y}u.n ‘aﬁ&ﬁj\}\m&)}dﬁ&\ﬁﬁdﬁ U@AQJL}:@ _JJ\&\J&J&S&A&MJ\}\Q&M
ladily) ) G 4S Xl |y Ol Cl 2 g e 41 53 Y o GG L AS el (Jilie ) Can |l Q8 S
s Aali g e JilaalS L by 2y e plad) Bpaa Al )3 ualia pealla ) ool Ly by JUEB) o) 0 58 i llis

A AL b cliie (pdle S glaus Al 6

120 s o panali lual dlud 904y S sy (s g3l sl ) Laa i

(Interpreters) suda, )
(Compilers) jLals, ¥



(Parse) 42025 1) o il 5A e el oad ALS g Ly sl yy o 63 4S M;OL«A )y 4l (Interpreter) da
Sl (g pmda sl Gl O sl sal G5l S ) ja) 5 e (On the fly) Glajad Cpgads 15 B gl 5 35S
Osily 5 S 3 )l s (Alaa Sy aiile) S s S ariSsa |a) (Interactive) el O saads | (5l e 48 oK

Asdiga oalal garg Jad iy 5o (gl 5038 il | o Alalidl

Cﬁ\d\ﬁ_ﬁ.'\SOJgiSDJ;JJébému‘ Lgb,abLQJ\AEAHh\ji‘;auﬁﬁﬁs‘;aek\Q)%QJJMUJQL#J'\@)Q
(o isd oo Al e 4y Tadae (ol O 1 ealitias) Uy ey ail 5y U ad€ AT Jlala o (51 3 (pald ol a3 ¢ shaia
cJ\J&L\:\uchﬁo):\il Lg\.&so.)\.)"\_:‘\se:\.\ss.o saldi @Lﬁ‘,\.ﬂ%ﬁfhc‘)\u\ LE\J-‘ (Variable)):‘i:"‘&"j\} J\ LAe:\.\S \.J:\.\

S bk Y &l ge 50 5 s 1aa&G )y palie U aniS e SaS Le 4 4S i aalad a8l g ol prie sd e

>>> X = 6
>>> print(x)
6

>>>y =x *7
>>> print(y)
42
>>>
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That is more than you really need to know to be a Python programmer, but sometimes it pays to
answer those little nagging questions right at the beginning.
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$ cat hello.py
print('Hello world!")
$ python hello.py
Hello world!
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the clown ran after the car and the car ran into the tent
and the tent fell down on the clown and the car
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name = input('Enter file: ')
handle = open(name, 'r')
counts = dict()

for line in handle:
words = line.split()



for word in words:
counts[word] = counts.get(word, 0) + 1

bigcount = None
bigword = None
for word, count in list(counts.items()):
if bigcount is None or count > bigcount:
bigword = word
bigcount = count

print(bigword, bigcount)
https://www.pyde.com/code3/words.py
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>>> primt 'Hello world!"’
File "<stdin>", line 1
primt 'Hello world!’
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SyntaxError: invalid syntax

>>> primt ('Hello world")
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'primt' is not defined. Did you mean: 'print'?

>>> I hate you Python!
File "<stdin>", line 1
I hate you Python!
SyntaxError: invalid syntax
>>> if you come out of there, I would teach you a lesson
File "<stdin>", line 1
if you come out of there, I would teach you a lesson
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SyntaxError: invalid syntax
>>>
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Exercise 5: What is wrong with the following code:

>>> primt 'Hello world!'’
File "<stdin>", line 1

primt 'Hello world!’
SyntaxError: invalid syntax
>>>

Exercise 6: Where in the computer is a variable such as “x” stored after the following Python

line finishes?
X = 123

a) Central processing unit
b) Main Memory

¢) Secondary Memory

d) Input Devices

e) Output Devices

Exercise 7: What will the following program print out:

X = 43
X =x -1
print(x)

a) 43
b) 42
c)x+1

d) Error because x = x + 1 is not possible mathematically



Exercise 8: Explain each of the following using an example of a human capability: (1) Central
processing unit, (2) Main Memory, (3) Secondary Memory, (4) Input Device, and (5) Output
Device. For example, “What is the human equivalent to a Central Processing Unit”?
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python
>>> print(4)
4
55 Led 4y 31 e pmdle <210 (o 5 An lae G 4S i (e R
>>> type('Hello, World!")
<class 'str'>
>>> type(17)
<class "int'>
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X Aﬁ)ﬁz‘sn el iulad Jju.ja s e\.ﬁ 4 ‘5\5&: BN et ol I eaiyla éla_'\'float

>>> type(3.2)
<class 'float’
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>>> type('17")

<class 'str'>

>>> type('3.2")

<class ‘str'>
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Sal€ 2 e Bl OF ) sl 4S (5 e Lal cand S0 JiE 5l 610 Cae i ) 11,000,000 2ile 2 soliin

Ll Le aal ) G gléia

>>> print(1,000,000)
100
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>>> message = 'And now for something completely different’

>>> n = 17

>>> pi = 3.1415926535897931

3 a3 e alaidl pessage eUA_;qu;u;ﬁé:mqb&JJ_))}hqugj\ 2 g e alad) bl 4 JUa ol 2
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22 soliiul print ) siud 3 g ¢ aiie So e e s

>>> print(n)

17

>>> print(pi)
3.141592653589793
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>>> type(message)
<class 'str'>

>>> type(n)
<class "int'>

>>> type(pi)
<class 'float'>
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>>> 76trombones = 'big parade’

SyntaxError: invalid syntax
>>> more@ = 1000000



SyntaxError: invalid syntax
>>> class = 'Advanced Theoretical Zymurgy'
SyntaxError: invalid syntax
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False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield
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X =2

print(x)
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20+32

hour-1
hour*60+minute
minute/60

5*%*)
(5+9)*(15-7)

&\amdﬂa))m@*&wuﬁﬁsd‘Qﬂgja.m\oma\;a\ﬁuﬁ)ﬁmﬁd)ﬁﬁ‘oﬂgK‘}\‘dmoﬁ
125 w8 (floating point) sl

>>> minute = 59

>>> minute/60
©.9833333333333333

égJ:\;Lgc_A_MJ.\:;@QJ}AQ\)A#AJJJSGAH@\)@MJ&jdcﬂuﬁﬁﬁ& Y O}S.J.L:\:).JAS‘A\AJJ
Al g 43l (5 lie G

>>> minute = 59
>>> minute/60
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>>> minute = 59
>>> minute//60
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O 3 ) e 20 it ant &1 a Gl AL il (1 4+ 1) xx (5 - 2) PRETTENES
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VA YU ol w3 x 1xx3

YL B8 5 aas ) 4S catiua il Shlgl 6oy (Multiplication and Division) asdi § @ xae MD -
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25 e A4Sy 4 @i Clalae 4S 0 08 U A€ saldind 28 Gl jlie ja 30 1)) Adiad e yla SOG E
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(Modulus Operator)ssiba 2l Kl
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>>> quotient =7 // 3
>>> print(quotient)

>>> remainder = 7 % 3
>>> print(remainder)
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Al 8 e b1y x 20 AT 3% 3 100 i (ped 43 A3 e A 62
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il oo a8 e iy ) Ll 5 38 Juaie a4y | Wi 48 Jixae (p) 4«3 oladl 1 (concatenation)
e e

>>> first = 10
>>> second = 15
>>> print(first+second)

25

>>> first = '100'

>>> second = '150°'

>>> print(first + second)
100150
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>>> first = 'Test '

>>> second = 3

>>> print(first * second)
Test Test Test

DS D) g2 Gl A

1 Al S sl S il o 0,508 Gasb ) LS S ikde o e el gdg Gaul (Seas (@l sa (a0
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>>> inp = input()
Some silly stuff
>>> print(inp)

Some silly stuff

A 3y 0 A4S Ko HlS 4 B S Cly Lial aly G 48 Gl g S Sl sag by 5
s eala Gilad )8 4y e Dby ) 8 ) JB U s Gy input @ 4 48l S 2l e
>>> name = input('What is your name?\n'")

What is your name?
Chuck



>>> print(name)
Chuck
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>>> prompt = 'What...is the airspeed velocity of an unladen swallow?\n'
>>> speed = input(prompt)
What...is the airspeed velocity of an unladen swallow?
17
>>> int(speed)
17
>>> int(speed) + 5
22
23Sl gd il o Uad (i€ ol g alae ) ) aid ) S ) e s S S

>>> speed = input(prompt)

What...is the airspeed velocity of an unladen swallow?

What do you mean, an African or a European swallow?

>>> int(speed)

ValueError: invalid literal for int() with

base 10: 'What do you mean, an African or a European swallow?'
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# compute the percentage of the hour that has elapsed
percentage = (minute * 100) / 60

a0 i dad (S sl o 1 s Al e Gnimad 358 e )8 al&aa Tl (SO o Sl il ) 0
percentage = (minute * 100) / 60 # percentage of an hour
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1)) dga g XX Ha a8l sase Gle Dal Jald las oyl Ll
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a = 35.0
b =12.50
c=a*hb
print(c)

hours = 35.0
rate = 12.50
pay = hours * rate

print(pay)

x1g3z9ahd = 35.0

x1g3z9afd = 12.50

x1g3p9afd = x1q3z9ahd * x1q3z9afd
print(x1g3p9afd)
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for word in words:
print(word)

L;\Ae\.]ﬁé ue\ﬁjm oA gy il (b),)f; sin eword ¢ for&) LS g j\c_i.}ebs £i8) e ‘_gm\ﬂ\%h{.}\ B
'M)AGAMJ\%A‘M wyuhfguubh\bﬁﬁﬁj\@um}m\_\d\:ﬁaw\‘umuamh‘\s

;Qu\&ﬁﬁdd\.«u BYBES

for slice in pizza:
print(slice)
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>>> bad name = 5
SyntaxError: invalid syntax
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>>> principal = 327.68
>>> interest = principle * rate
NameError: name 'principle’ is not defined
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>>> 1.0 / 2.0 * pi
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>>> 5 ==
False

A (string) 435 e Gl €235 (3lad bool (OIS 49 4S ditua (glo 5u 9 nasa False sTrue

>>> type(True)
<class 'bool'>
>>> type(False)
<class 'bool'>

2 an e (slwlie &uﬂ.&_ b () slaanlia L;Us)ilqs IS == )gd.u;

X =y # x 1s not equal to y

X >y # x 1s greater than y

X <y # x 1s less than y

X >= Yy # x 1s greater than or equal to y
X <=y # x 1s Lless than or equal to y

X is y # x is the same as y

x is not y # x 1s not the same as y
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X > 0 and x < 10

D) ke b a3l Ve Dl JASa S v S S5 x e 4S il (True) gusea ey i
n%2 == 0 or n%3 == 0
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>>> x = 1
55>y = 2
55> X >y

False



>>> not (x > y)
True

Sua S e ja G HRcid glaia 5 gl Ll aidl Je e Al Jihie sla Slae slaiglee (8 ki )
Dgdoa ydl (True) ey Ol sie 4 28l

>>> 17 and True
True
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if x > 0 :
print('x is positive')

e O 4o (1) adati o SISO L if ) sind Lo L2 58 0 020al cda pdiyy el o0 i sid ) 22 a8 Jn sl
95 o0 435 53 (indentation) 5 b xS ca I siud 3 oy aS Jasha bba

o st e

a3 K ol 4% 68 giwd el ol Jihie Japd K1 0 eb e ol Aty gl call Gy bl ki R
SIS L aS cal o gie Tad S Jald ) sind 21,10 for (sladila U al 55 Gy jad 1 aliie (5080 i @) giud 3 550
| Aaliign (28 5l g |y (ringl gy 358 e )8 488 ) 55 S5l S s 5 s oe g 42 (1) adadi g0
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if x > y:
print(x)
print(y)

i g) Al 28l 4TI 2sa g ) ghud o Jilaa 1l W 2,125 2 5a 5 A0 )0 ga e il glud AaaT (5] (S gana zad
el ol 2 _(*\&ﬂjﬂﬁdﬁd\ﬁﬁﬁgo\pq?w) 2l 4551 ) gl e shan AS Gl
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if x < 0 :
pass # need to handle negative values, do nothing for now.

J)Sn\p)ﬁﬁ(...)&ﬁmq(>>>))mﬂmmsm)'\U_\:}A\):}‘gﬁa)\}oﬂgwja\)ifjjma;&gﬁl
sl o odld (L& p ) HaaS ) gharlea e Gl Seh S daw g Ho Lad aS i

>>> X = 3

>>> if x < 10:
print('Small")

Small

>>>

Ol G sa Gl e 0 IS0 A s (SO @l sy Sl slgiil 5 4S Gl g o sl e ) ealiiu) ASa
22la dal A Uad

>>> X = 3
>>> if x < 10:
print('Small")
print('Done")
File "<stdin>", line 3
print('Done")

SyntaxError: invalid syntax

Gl SRaa Lal ‘mgd)})'aa#)&u\d\ﬁuom)se&m Gl sid O Sl S sledil Ho A bl Su o
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if x % 2 == 0:
print('x is even')
else:
print('x is odd')
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) If-Then-Elseshic
Lkl ol 4y Loy 35cka ol 38 3815 il 05Kl 50 31 (S (o a5 a0 G n L i By 4 L )
Ariad 4ali p sloal s jo aaldlagh ) ) i sl e 43ALG (branches)
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clae O Ol ) W) D) (So el Dl 48lE 50 Sl Gl 4 5 a0l asa s 4 R 50 ) (e i) a8
cC) (gle jaady .E.J\)I: O ealdi

if x < y:

print('x is less than y')
elif x > y:

print('x is greater than y')
else:

print('x and y are equal')

5 ) sa | jal ladals 5l S L e b ol 2 48 el Melse i e (ke ol f

If-Then-Elself3hie
Lol a8 S8 Ll o aly adly 438l dsa s else S 8 )N dsms el if Ol sied Jaad (5) S sdne
280 43 25 Laia a8 2l el

if choice == 'a':
print('Bad guess')
elif choice == 'b":
print('Good guess')
elif choice == 'c":
print('Close, but not correct')

Aalal i i e A 5 dgdion (R el bl Ca ol dapd Glsl 81 asdia oo i i 4 Japd s
SO G &) il LG s Glal 5 sdiae 1 oa) adas e Al cadl G pa Lyl 53 ) (S 81 e
Aedioe al Gy aAlE o) e adl G ja da yd
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1) sMald 4 Jla axil sie 48 &) e ol 43 2,80 )8 (nested) 5 0 5 ke 4l ab Jalo al gie bkl
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if x ==
print('x and y are equal')
else:



if x < y:

print('x is less than y')
else:

print('x is greater than y')

}qq}sﬁm\ﬁqifJ)qu_gdaquAsm ol ool gy S Jald Jg) aald 3o aald g0 Sy ymdayd
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if 0 < x:
if x < 10:
print('x is a positive single-digit number.")

and e 3l edliiul L1y i Gles il gice 2080 Cas o dapd 50 58 4S 2die a) il Wl print Jsied
Tps) G aa

if 6 < x and x < 10:
print('x is a positive single-digit number.")

exceptstry )l saliiul L Wliiul o3 K

Lo 5508 35l 5 zamaa 230 Sy 4l 5 0Nl ) int s input @ls ) OF 5o AS aaa )y X ES S Ol
(2L SU plad il @ e jala ISl AS annd Cpimas ) S saliinl S

>>> prompt = "What is the air velocity of an unladen swallow?\n"
>>> speed = input(prompt)

What is the air velocity of an unladen swallow?

What do you mean, an African or a European swallow?

>>> int(speed)

ValueError: invalid literal for int() with

base 10: 'What do you mean, an African or a European swallow?'
>>>

AS axiS e HSE Gl Ao e e Jlled guaa Al A e ) peade caniS e | oa) s pade a1y Gl gl Gl A4S Sl )
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inp = input('Enter Fahrenheit Temperature: ')
fahr = float(inp)



cel = (fahr - 32.0) * 5.0 / 9.0
print(cel)

# Code: https://www.pyde.com/code3/fahren.py

Sl 4 1) 4uli y 4S 25 w53 4l se LG AL (sUad oly (S0 b cad s (g inali (5355 5 S 1al 1 S ool R
S e 88 gia

python fahren.py
Enter Fahrenheit Temperature:72
22.22222222222222
python fahren.py
Enter Fahrenheit Temperature:fred
Traceback (most recent call last):

File "fahren.py", line 2, in <module>

fahr = float(inp)

ValueError: could not convert string to float: 'fred'

448 )l sy eadis ngin b s eadi iy lalhd & g5 Gl e ) 05 ) Gl (el sl S
st 3 A Gl GSaan il 4S Gl oyl except s try ) ealdiud 5l aaa 2 gl g FRHS "try / except" o
Al &l i ) S ddlial cama e F oy Wad aS ey ) g | (Alal Gl sl dal Ay 0K 0 R (IS 4

i g e 4 )R o0l 5L 4551 d5a s b 48 ) s 0 ((exceptSSh)

00 e Dl 3 Gl e (5w S sl Maliday” SO Olsie 40 1) 05l )2 except s try S ) s
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inp = input('Enter Fahrenheit Temperature:')
try:
fahr = float(inp)
cel = (fahr - 32.0) * 5.0 / 9.0
print(cel)
except:
print('Please enter a number')

# Code: https://www.pyde.com/code3/fahren2.py

223U |y except <Ssb ¢35 (i sh 4 e 4ed S) XS try Sob a G s la) 4 g i) o sl
Sl 53 3sm se Ol iy 502k A try Sl ) sl cwa ) Gl try Sl pa K1 aas e aalal 53,8 s
S e oal ) except

python fahren2.py
Enter Fahrenheit Temperature:72
22.22222222222222


https://www.py4e.com/code3/fahren.py
https://www.py4e.com/code3/fahren2.py

python fahren2.py
Enter Fahrenheit Temperature:fred
Please enter a number
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>>> X = 6

S>>y = 2

>>> X >= 2 and (x/y) > 2

True

>>> x =1

>>>y =0

>>> X >= 2 and (x/y) > 2

False

>>> X = 6

>>>y =0

>>> X >= 2 and (x/y) > 2

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

>>>



O glaa b al sy Dhe 535 (x/y) Cobe QL)) da Do 05k 4S G diby 40 o s daulas
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>>> x =1

>>>y =0

>>>x >= 2 and y !'= 0 and (x/y) > 2

False

>>> X = 6

>>>y =0

>>> x >= 2 and y != 0 and (x/y) > 2

False

>>> X >= 2 and (x/y) > 2 and y != 0

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: division by zero

>>>
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>>> X =5
>>> Yy =6
File "<stdin>", line 1
y =6
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IndentationError: unexpected indent
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(boolean expression): s <l
False.b <l True L O Jlaie 48 (5 )le

(branch):4ald
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(condition):da &
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(traceback):WUasd L3,
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Exercises

Exercise 1: Rewrite your pay computation to give the employee 1.5 times the hourly rate for
hours worked above 40 hours.

Enter Hours: 45
Enter Rate: 10
Pay: 475.0

Exercise 2: Rewrite your pay program using try and except so that your program handles non-
numeric input gracefully by printing a message and exiting the program. The following shows
two executions of the program:

Enter Hours: 20

Enter Rate: nine

Error, please enter numeric input
Enter Hours: forty

Error, please enter numeric input

Exercise 3: Write a program to prompt for a score between 0.0 and 1.0. If the score is out of
range, print an error message. If the score is between 0.0 and 1.0, print a grade using the
following table:

Score Grade
>= 0.9 A

vV V Vv
n

Al
OO0

(o)W @) BN B0 ]
MmO Nw

Enter score: 0.95

A

Enter score: perfect
Bad score

Enter score: 10.0
Bad score

Enter score: 0.75

C

Enter score: 0.5

F

Run the program repeatedly as shown above to test the various different values for input.
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>>> type(32)
<class 'int'>
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(Built-in functions) Al &l 5

Osib O b A ool Ll ) ey et 4n i (s il g 4S Gl 03 S aal 8 agae MR a5 galaad ) sl
.\J\ad\d)\)ﬁu).\g\:au})duad\_ﬁm\d‘).}\)Mu];h\ﬁﬁa}@\)ghm&d‘}\J@\}.\J\Lg\{c)m

a3 e Lo ds | Cand (S 2 293 g0l (S S 5 S i i min smax @l
>>> max('Hello world")

>>> min('Hello world")

min &l s (ol "W e Jle cnl 50 4S) Mo e Ll Ledy | il S 5o "I S" 0 58 ) B max &S
WS e gaddia | (Gl "space” b JA saliald S 4aS) SIS o yicSa S

N faeledrasa gl ST 50 3o ge el dai 4S Caul Ten @l cgly Ll b a5 51 K Sy
Al 8 el 1 4t oF sl SIS dlaad 2l 4id ) G len g )]

>>> len('Hello world")
11
>>>



Ol i€ Jee pilia ) sle sana 8 (55 2l gige Wl 2t (Strings) WASS ) (ou e 43 250aa Jash al 63yl
odldiul )l iny) a8l jaead 5y culalS sl Iy Aah a5l b sl & e gladiad 3 1) g g sa
(2S o)A Gl Hrie ) 0 max Jia sl )

g diasi a8

o olie sa int @i e diai B g A e s S Sl e 4S aa e 4 IR qil 5 Cpines 05l
1A e Uaa Gy g Cpl e o sJSSGA Jaass (integer) Toa e 4y 1y O il gy )g\ B JJSGA

>>> int('32")

32

>>> int('Hello")

ValueError: invalid literal for int() with base 10: 'Hello'

(round) 2,8 1 2 Ll xS Jaadi (integer) guaaa 232 41 ) (floating-point) _olie) yalie 3 5ige int @
(A e |y (o )ldie ) Crand 48 €2 _ad

>>> int(3.99999)
3

>>> int(-2.3)

-2

:2S e i (floating-point) olie) el 43 1) (string) W4l 5 (integer) geaa »die float &U

>>> float(32)

32.0

>>> float('3.14159")
3.14159

D S oo i (string) 43 4 ) 358 Gl Sl str Al «uled
>>> str(32)
130
>>> str(3.14159)
'3.14159'
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>>> import math

oal3 Gia L g o 350 3 el i€ s 1) Jsle o) 81 35S sl math obds Js e S sinea ol
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>>> print(math)
<module 'math' (built-in)>

Al 5 Jste Al iy caal 55 31 (S A (o s (530 il iy i () JA 0 4S ) (b e 5 a5 Jald s 5l
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>>> ratio = signal power / noise_power
>>> decibels = 10 * math.logl@(ratio)

>>> radians = 0.7
>>> height = math.sin(radians)

4S 2,00 Jog ali 4r Al (pined math Jsdle S a dsslae 1) Jash 4 i s Ve 4y L iy &S Jgl JUa
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G 5038 analll Y70 51 230 2l (bl 4g as a1 daasi sl 28 e () S sea 4 lagle ST (e
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>>> degrees = 45

>>> radians = degrees / 360.0 * 2 * math.pi
>>> math.sin(radians)

0.7071067811865476

10 2 U o iy sl e L8 e gl laie 0,8 e math Jsdle ) 1L sskie math.pi ke
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>>> math.sqrt(2) / 2.0
0.7071067811865476

soalal alac)

48 2 5 43 il 4 Cpl iy (20 2 g5 la s )5 Clet b 1 Waon s Glet Y sena (o i salS (sladali
4S gyl DOUST La )y y el Cudla (8509 S0 Y gaze (Sau€ et At (deterministic) oxiiS¢ypas L;L«seﬁg))ﬁ\
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import random

for i in range(10):
x = random.random()
print(x)

A€ 63 1.0 3 J8 U 5 0.0 Om Al aae 10 ) (i ed 4wl o

.11132867921152356
.5950949227890241
.04820265884996877
.841003109276478
.997914947094958
.04842330803368111
.7416295948208405
.510535245390327
.27447040171978143
.028511805472785867
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S e iy 5y (galac)

A S e (30 50 4 Jald )high 5 low On gesea 2 o 58«15 high s

>>> random.randint(5, 10)
5



>>> random.randint(5, 10)
9

+ S oaliind choice @l il sige cllis Sy ) Adlal | sh 4y jeaie Sy Al )

>>> t = [1, 2, 3]
>>> random.choice(t)
2

>>> random.choice(t)
3

Dysa din 5 L& ¢ alad oo o8 alen ) Calide diu g s ) 58 ) Aabial ualie Al 55 6l ) 58 random Jsile
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Here is an example:

def print_lyrics():
print("I'm a lumberjack, and I'm okay.")
print('I sleep all night and I work all day.')

print lyrics @b ) b wl (function definition) gl i jad <SG cp) 4S 430 (LS def S 4ulS
Sl A ae Ay s alael W sa i saliil tuula e 5 IRal Gl @ auiles al 55 51K ol Bl
Al ol yigy 5 ea S saldinl aali ol o) sie 4 IS GlalS 1 o) 55 cad Cpines 230 23e ) 65 cad A o8l ) Lal e
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>>> def print_lyrics():
print("I'm a lumberjack, and I'm okay.")
print('I sleep all night and I work all day."')
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>>> print(print_lyrics)

<function print_lyrics at 0xb7e99e9c>
>>> print(type(print_lyrics))

<class 'function'>

(syntax) s=i .23L .« "function” )l g st 48 &l (function object) &l ¢ % So print lyrics M
Sl 5l 3 (built-in functions) (1302 gl 8 2iile paa 5 cpl (1A 4

>>> print_lyrics()
I'm a lumberjack, and I'm okay.
I sleep all night and I work all day.
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def repeat_lyrics():

print_lyrics()
print_lyrics()
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>>> repeat_lyrics()

I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.
I'm a lumberjack, and I'm okay.

I sleep all night and I work all day.
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def print_lyrics():

print("I'm a lumberjack, and I'm okay.")
print('I sleep all night and I work all day.')

def repeat_lyrics():
print_lyrics()



print_lyrics()
repeat_lyrics()
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def print_twice(bruce):
print(bruce)
print(bruce)
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>>> print_twice('Spam")
Spam

Spam

>>> print_twice(17)

17

17

>>> import math

>>> print_twice(math.pi)
3.141592653589793
3.141592653589793
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>>> print_twice('Spam '*4)

Spam Spam Spam Spam

Spam Spam Spam Spam

>>> print_twice(math.cos(math.pi))
-1.0

-1.0

math.cos (math.pi) 3 'Spam '*4 <loke dadla jo ol pli casdie L) A Sl a8 51 J8 O S
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>>> michael = 'Eric, the half a bee.'
>>> print_twice(michael)

Eric, the half a bee.

Eric, the half a bee.
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X = math.cos(radians)
golden = (math.sqrt(5) + 1) / 2
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>>> math.sqrt(5)
2.23606797749979
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math.sqrt(5)
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>>> result = print_twice('Bing")
Bing

Bing

>>> print(result)

None
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>>> print(type(None))
<class 'NoneType'>
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def addtwo(a, b):
added = a + b
return added

X = addtwo(3, 5)
print(x)
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Exercises

Exercise 4: What is the purpose of the “def” keyword in Python?

a) It is slang that means “the following code is really cool”

b) It indicates the start of a function

c) It indicates that the following indented section of code is to be stored for later
d) b and c are both true

e) None of the above

Exercise 5: What will the following Python program print out?

def fred():
print("zap")

def jane():
print("ABC")

jane()
fred()

jane()

a) Zap ABC jane fred jane
b) Zap ABC Zap

c) ABC Zap jane

d) ABC Zap ABC

e) Zap Zap Zap

Exercise 6: Rewrite your pay computation with time-and-a-half for overtime and create a
function called computepay which takes two parameters (hours and rate).

Enter Hours: 45
Enter Rate: 10
Pay: 475.0



Exercise 7: Rewrite the grade program from the previous chapter using a function called
computegrade that takes a score as its parameter and returns a grade as a string.

Score Grade
>= 0.9 A

MO N ™

Enter score: 0.95

A

Enter score: perfect
Bad score

Enter score: 10.0
Bad score

Enter score: 0.75

C

Enter score: 0.5

F

Run the program repeatedly to test the various different values for input.
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>>> X = X + 1
NameError: name 'x' is not defined
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>>> X = 0
>>> X = X + 1
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n=>5

while n > 09:
print(n)
n=n-1

print('Blastoff!")
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n =10
while True:
print(n, end=" ")
n=n-1
print('Done!")
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while True:
line = input('> ")
if line == 'done':
break
print(line)
print('Done!")
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> hello there
hello there
> finished
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finished
> done
Done!
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while True:
line = input('> ")

if line[9Q] == '#':
continue

if line == 'done':
break

print(line)

print('Done!")

# Code: https://www.pyde.com/code3/copytildone2.py

> hello there

hello there

> # don't print this
> print this!

print this!

> done

Done!
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friends = ['Joseph', 'Glenn', 'Sally']
for friend in friends:

print('Happy New Year:', friend)
print('Done!")
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Happy New Year: Joseph
Happy New Year: Glenn

Happy New Year: Sally
Done!

Olsieds friends 4 KLl i yhile 4dla (5ol 43 aiiin sl (ol L) 40 For 4dla Gyl sden
a4y (s4c sema ) sac gl )y For 4bla sany Jaly O st 1l G sa cpl 4y S oG A sena S
oAk gy Gl JlaS iy ey in sfor S Gl (For 4dla 4 sﬁ@\-‘ LS Al JLSe friends

LAiles W peiafriends s friend s edibwa Gghl

for friend in friends:
print('Happy New Year:', friend)
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count = 0

for itervar in [3, 41, 12, 9, 74, 15]:
count = count + 1

print('Count: ', count)
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total = 0

for itervar in [3, 41, 12, 9, 74, 15]:
total = total + itervar

print('Total: ', total)
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largest = None
print('Before:', largest)
for itervar in [3, 41, 12, 9, 74, 15]:
if largest is None or itervar > largest
largest = itervar
print('Loop:"', itervar, largest)
print('Largest:', largest)



A A ) Gy geadr (A 2e8 al Al paS Sl

Before: None

Loop: 3 3

Loop: 41 41
Loop: 12 41
Loop: 9 41

Loop: 74 74
Loop: 15 74
Largest: 74
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smallest = None
print('Before:', smallest)
for itervar in [3, 41, 12, 9, 74, 15]:
if smallest is None or itervar < smallest:
smallest = itervar
print('Loop:', itervar, smallest)
print('Smallest:"', smallest)
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def min(values):
smallest = None
for value in values:
if smallest is None or value < smallest:
smallest = value
return smallest
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Exercises

Exercise 1: Write a program which repeatedly reads integers until the user enters “done”. Once
“done” is entered, print out the total, count, and average of the integers. If the user enters
anything other than a integers, detect their mistake using try and except and print an error
message and skip to the next integers.

Enter a number: 4

Enter a number: 5

Enter a number: bad data
Invalid input

Enter a number: 7

Enter a number: done

16 3 5.333333333333333

Exercise 2: Write another program that prompts for a list of numbers as above and at the end
prints out both the maximum and minimum of the numbers instead of the average.
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>>> fruit = 'banana’
>>> letter = fruit[1]
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>>> print(letter)
a
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>>> letter = fruit[0]

>>> print(letter)
b
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>>> letter = fruit[1.5]
TypeError: string indices must be integers
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>>> fruit = 'banana’
>>> len(fruit)
6
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>>> length = len(fruit)
>>> last = fruit[length]
IndexError: string index out of range
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>>> last = fruit[length-1]

>>> print(last)
a
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index = ©

while index < len(fruit):
letter = fruit[index]
print(letter)
index = index + 1
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for char in fruit:
print(char)
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>>> s = 'Monty Python'
>>> print(s[0:5])
Monty
>>> print(s[6:12])
Python
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>>> fruit = 'banana'’
>>> fruit[:3]

"ban'’

>>> fruit[3:]

"ana'’
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>>> fruit = 'banana’
>>> fruit[3:3]
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>>> greeting = 'Hello, world!’
>>> greeting[9] = 'J’
TypeError: 'str' object does not support item assignment
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.....

>>> greeting = 'Hello, world!"’

>>> new_greeting = 'J' + greeting[1:]
>>> print(new_greeting)

Jello, world!
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word = 'banana’
count = 0
for letter in word:
if letter == 'a':
count = count + 1
print(count)
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>>> 'a' in 'banana'

True
>>> 'seed' in 'banana’
False
Tt ol 4 90 Ll S )y 208l g S () S e IS G el (55 s delie Cililee
if word == 'banana':

print('All right, bananas.")
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if word < 'banana':
print('Your word,
elif word > 'banana’:
print('Your word,' + word + ', comes after banana.')
else:
print('All right, bananas.')

+ word + ', comes before banana.')
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>>> stuff = 'Hello world’

>>> type(stuff)

<class 'str'>

>>> dir(stuff)

[... 'capitalize', 'casefold', 'center', 'count', 'encode',
'endswith', 'expandtabs', 'find', 'format', ‘format map',
'index', 'isalnum', 'isalpha', 'isdecimal', 'isdigit',
'isidentifier', 'islower', 'isnumeric', 'isprintable',
'isspace', 'istitle', 'isupper', 'join', 'ljust', 'lower',
"l1strip’', 'maketrans', 'partition', 'replace', 'rfind’,
'rindex', ‘'rjust', 'rpartition', ‘'rsplit', ‘'rstrip’,
'split', ‘'splitlines', 'startswith', 'strip', 'swapcase',
"title', 'translate’', ‘'upper', 'zfill']

>>> help(str.capitalize)

Help on method_descriptor:

capitalize(self, /)
Return a capitalized version of the string.

More specifically, make the first character have upper
case and the rest lower case.
>>>
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https://docs.python.org/library/stdtypes.html#string-methods.
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>>> word = ‘'banana’

>>> new_word = word.upper()
>>> print(new_word)

BANANA
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>>> word = 'banana'

>>> index = word.find('a")
>>> print(index)

1
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>>> word.find('na")
2
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>>> word.find('na', 3)
4
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>>> line = ' Here we go

>>> line.strip()

'"Here we go'
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>>> line = 'Have a nice day'
>>> line.startswith('Have')
True

>>> line.startswith('h")
False
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>>> line = 'Have a nice day'

>>> line.startswith('h")

False

>>> line.lower()

"have a nice day'

>>> line.lower().startswith('h")
True
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From stephen.marquard@ uct.ac.za Sat Jan 5 ©09:14:16 2008
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>>> data = 'From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008’
>>> atpos = data.find('@")

>>> print(atpos)

21

>>> sppos = data.find(' ',atpos)

>>> print(sppos)

31

>>> host = data[atpos+1:sppos]

>>> print(host)
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uct.ac.za
>>>
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>>> camels = 42
>>> f'{camels}’
I42I
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>>> camels = 42
>>> f'I have spotted {camels} camels.’
'T have spotted 42 camels.'
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>>> years = 3
>>> count .1
>>> species = 'camels'
>>> f'In {years} years I have spotted {count} {species}.’
'"In 3 years I have spotted 6.1 camels.'
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https://docs.python.org/3/tutorial/inputoutput.html#formatted-string-literals.
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while True:
line = input('> ")

if line[9] == '#':
continue

if line == 'done’:
break

print(line)

print('Done!")

# Code: https://www.pyde.com/code3/copytildone2.py
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> hello there
hello there
> # don't print this
> print this!
print this!
>
Traceback (most recent call last):
File "copytildone.py", line 3, in <module>
if line[9] == '#':
IndexError: string index out of range
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Exercises

Exercise 5: Slicing strings

Take the following Python code that stores a string:
str = 'X-DSPAM-Confidence: 0.8475'

Use find and string slicing to extract the portion of the string after the colon character and then
use the float function to convert the extracted string into a floating point number.



Exercise 6: String methods
Read the documentation of the string methods at
https://docs.python.org/library/stdtypes.html#string-methods.

You might want to experiment with some of them to make sure you understand how they work.
strip and replace are particularly useful.

The documentation uses a syntax that might be confusing. For example, in find (sub[,
start[, end]]), the brackets indicate optional arguments. So sub is required, but start is
optional, and if you include start, then end is optional.
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>>> fhand = open('mbox.txt")
>>> print(fhand)
<_io.TextIOWrapper name='mbox.txt' mode='r' encoding='cpl252'>
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>>> fhand = open('stuff.txt")

Traceback (most recent call last):

File "<stdin>", line 1, in <module>

FileNotFoundError: [Errno 2] No such file or directory: 'stuff.txt'
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From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
Return-Path: <postmaster@collab.sakaiproject.org>

Date: Sat, 5 Jan 2008 ©9:12:18 -0500

To: source@collab.sakaiproject.org

From: stephen.marquard@uct.ac.za

Subject: [sakai] svn commit: r39772 - content/branches/

Details: http://source.sakaiproject.org/viewsvn/?view=rev&rev=39772
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>>> stuff = 'Hello\nWorld!'
>>> stuff

'"Hel Lo\nlWorld!"
>>> print(stuff)
Hello

World!

>>> stuff = "X\nY'
>>> print(stuff)
X

Y

>>> len(stuff)

3
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fhand = open('mbox-short.txt")
count = @
for line in fhand:

count = count + 1
print('Line Count:', count)

# Code: https://www.py4de.com/code3/open.py


https://en.wikipedia.org/wiki/Mbox
https://www.py4e.com/code3/open.py

1) Qi haghad dlaed (Sole 4 for 4lls au€saldin) 353 For 4dla o gl ol sie 4 Qb Juia ) axil 5 L
Jaia a3 aS Qi jodad ja ol " sl o) ol Ly 4 For 4lla on i des i A€ e a1 Wl 50 el
NS Adlal (i led jaaie 4y aa) 5 S sl e Sailel Jlb

R ) el laealy 5 ail Kl G ) (Kae 4S Gl gl 2 A 1y b sl open @l asul daa
for 4ala ‘Cj‘} B d..gu oyl ) t‘)u 6;\5@ 8y d.ﬁﬁ ud‘)s ‘)L} slrly G@.}Lﬁu u\.n‘) open st 2l 4ddla
L0 o) sA W ) Wasala 2 gl e el

ﬁ@\&;k#@dﬂ&)ducdbﬁﬁdﬁmd}:\gg gl oe 0 5A For Alla 3l saldinl Lo gadh () 40 Jl8 aS )
) aa b JCH G 5ol e waa bl Gk 31 b e sl Gl (\n) was b IS ) saldial b

‘o

ASe )l for Al HISI b sa 3 Tline e o SRS g A ol sie

S Db adild I sha 3l e el IS sk ay iy 0l il saea Jb 8 )3 hd o)) Weals £or 4dla o
Ll a1l 6 e (358 el 2K 5ol ) saldind Wsdla o pad (5] p lial adadla H) Al e a5 lad g il 1)
chmu:)uﬂ sa..\.&c&.\\};jn;)ﬁ\ﬁ)sLSoJ\A:u.u\AsASJ@AJ:S\AJ\}LSLﬁ)ML;\aJ\L\)Ab\)dﬁ\ﬁ)ﬁs

gl e 43NN 5

read el sobiin Uy Gl JS 3l 5ie 633 (o ek lal aliila o a0 L 5 sl CSia 58 T (3 48 2l 8
Al s aal g 4id ) S 4 Qi Jas )

>>> fhand = open('mbox-short.txt")
>>> inp = fhand.read()

>>> print(len(inp))

94626

>>> print(inp[:20])

From stephen.marquar
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>>> fhand = open('mbox-short.txt")
>>> print(len(fhand.read()))

94626

>>> print(len(fhand.read()))
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fhand = open('mbox-short.txt")
for line in fhand:
if line.startswith( 'From:"'):
print(line)

# Code: https://www.pyde.com/code3/searchl.py
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From: stephen.marquard@uct.ac.za
From: louis@media.berkeley.edu
From: zqgian@umich.edu

From: rjlowe@iupui.edu
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fhand = open('mbox-short.txt")
for line in fhand:
line = line.rstrip()
if line.startswith('From:"):
print(line)

# Code: https://www.pyde.com/code3/search2.py
When this program runs, we get the following output:

From: stephen.marquard@uct.ac.za
From: louis@media.berkeley.edu


https://www.py4e.com/code3/search1.py

From: zqian@umich.edu
From: rjlowe@iupui.edu
From: zqgian@umich.edu
From: rjlowe@iupui.edu
From: cwen@iupui.edu
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fhand = open('mbox-short.txt")
for line in fhand:
line = line.rstrip()
# Skip 'uninteresting Llines'
if not line.startswith('From:"):
continue
# Process our 'interesting' Line
print(line)

# Code: https://www.pyde.com/code3/search3.py
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fhand = open('mbox-short.txt")

for line in fhand:
line = line.rstrip()
if line.find('@uct.ac.za') == -1: continue
print(line)

# Code: https://www.pyde.com/code3/search4.py

S el ) py agaas

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
X-Authentication-Warning: set sender to stephen.marquard@uct.ac.za using -f
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From: stephen.marquard@uct.ac.za

Author: stephen.marquard@uct.ac.za

From david.horwitz@uct.ac.za Fri Jan 4 07:02:32 2008
X-Authentication-Warning: set sender to david.horwitz@uct.ac.za using -f
From: david.horwitz@uct.ac.za

Author: david.horwitz@uct.ac.za
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fname = input('Enter the file name: ")
fhand = open(fname)
count = 9

for line in fhand:
if line.startswith('Subject:"):
count = count + 1
print('There were', count, 'subject lines in', fname)
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python search6.py
Enter the file name: mbox.txt
There were 1797 subject lines in mbox.txt

python search6.py
Enter the file name: mbox-short.txt
There were 27 subject lines in mbox-short.txt
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python searché6.py
Enter the file name: missing.txt
Traceback (most recent call last):
File "search6.py", line 2, in <module>
fhand = open(fname)
FileNotFoundError: [Errno 2] No such file or directory: 'missing.txt’

python search6.py
Enter the file name: na na boo boo
Traceback (most recent call last):
File "search6.py", line 2, in <module>
fhand = open(fname)
FileNotFoundError: [Errno 2] No such file or directory: 'na na boo boo'
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fname = input('Enter the file name: ')

try:
fhand = open(fname)

except:
print('File cannot be opened:', fname)
exit()

count = 9

for line in fhand:
if line.startswith('Subject:"):
count = count + 1
print('There were', count, 'subject lines in', fname)

# Code: https://www.pyde.com/code3/search7.py
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python search7.py
Enter the file name: mbox.txt
There were 1797 subject lines in mbox.txt

python search7.py
Enter the file name: na na boo boo
File cannot be opened: na na boo boo
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>>> fout = open('output.txt', 'w'")
>>> print(fout)
<_io.TextIOWrapper name='output.txt' mode='w' encoding='cpl252'>
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>>> linel = "This here's the wattle,\n"
>>> fout.write(linel)
24
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>>> line2 = 'the emblem of our land.\n'
>>> fout.write(line2)
24
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>>> fout.close()
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>>> s = '1 2\t 3\n 4'
>>> print(s)
12 3
4
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>>> print(repr(s))
\t 3\n
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Exercises

Exercise 1: Write a program to read through a file and print the contents of the file (line by line)
all in upper case. Executing the program will look as follows:

python shout.py
Enter a file name: mbox-short.txt
FROM STEPHEN.MARQUARD@UCT.AC.ZA SAT JAN 5 09:14:16 2008
RETURN-PATH: <POSTMASTER@COLLAB.SAKAIPROJECT.ORG>
RECEIVED: FROM MURDER (MAIL.UMICH.EDU [141.211.14.90])
BY FRANKENSTEIN.MAIL.UMICH.EDU (CYRUS V2.3.8) WITH LMTPA;
SAT, ©5 JAN 2008 09:14:16 -0500

You can download the file from www.py4e.com/code3/mbox-short.txt

Exercise 2: Write a program to prompt for a file name, and then read through the file and look
for lines of the form:

X-DSPAM-Confidence: 0.8475


http://www.py4e.com/code3/mbox-short.txt

When you encounter a line that starts with “X-DSPAM-Confidence:” pull apart the line to
extract the floating-point number on the line. Count these lines and then compute the total of the
spam confidence values from these lines. When you reach the end of the file, print out the
average spam confidence.

Enter the file name: mbox.txt
Average spam confidence: 0.894128046745

Enter the file name: mbox-short.txt
Average spam confidence: 0.750718518519

Test your file on the mbox.txt and mbox-short.txt files.
Exercise 3:

Sometimes when programmers get bored or want to have a bit of fun, they add a harmless Easter
Egg to their program. Modify the program that prompts the user for the file name so that it prints
a funny message when the user types in the exact file name “na na boo boo”. The program
should behave normally for all other files which exist and don’t exist. Here is a sample execution
of the program:

python egg.py
Enter the file name: mbox.txt

There were 1797 subject lines in mbox.txt

python egg.py
Enter the file name: missing.tyxt

File cannot be opened: missing.tyxt

python egg.py
Enter the file name: na na boo boo

NA NA BOO BOO TO YOU - You have been punk'd!

We are not encouraging you to put Easter Eggs in your programs; this is just an exercise.
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[10, 20, 30, 40]
['crunchy frog', 'ram bladder', 'lark vomit']
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["spam', 2.0, 5, [10, 20]]
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>>> cheeses [ 'Cheddar', 'Edam', 'Gouda']
>>> numbers = [17, 123]

>>> empty = []

>>> print(cheeses, numbers, empty)

[ Cheddar', 'Edam', 'Gouda'] [17, 123] []
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>>> print(cheeses[9])
Cheddar
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>>> numbers = [17, 123]
>>> numbers[1] = 5

>>> print(numbers)

[17, 5]
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>>> cheeses = ['Cheddar', 'Edam', 'Gouda']
>>> "Edam' in cheeses
True
>>> 'Brie' in cheeses
False
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for cheese in cheeses:
print(cheese)
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for i in range(len(numbers)):
numbers[i] = numbers[i] * 2
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for x in empty:
print('This never happens.")
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["spam', 1, ['Brie', 'Roquefort', 'Pol le Veq'], [1, 2, 3]]
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>>> a = [1, 2, 3]
>>> b = [4, 5, 6]
>>> c=a+b

>>> print(c)

[1, 2, 3, 4, 5, 6]
>>> [0] * 4

[0, 0, 0, 0]

>>> [1, 2, 3] * 3
[1, 2, 3, 1, 2, 3, 1, 2, 3]
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>»>t =1['a', 'b", 'c', 'd', 'e', 'f']
>>> t[1:3]

['b, "c']

>>> t[:4]

[‘a|J IbIJ ICI’ Idl]

>>> t[3:]

['d', e, ]
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>>> t[ 1]
[IaIJ IbIJ ICI) Idl) Iel) I-FI]
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>»>t=1['a', 'b", 'c', 'd', 'e', '"f']
>>> t[1:3] = ['x", "'y']

>>> print(t)

[lalJ IXIJ Iyl) Idl) Iel) I-FI]
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>>>t=1['a', 'b", 'c']
>>> t.append('d")

>>> print(t)

['a'J IbIJ ICI) Idl]
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>>> t1 =['a', 'b", "c']
>>> t2 = ['d', 'e']

>>> tl.extend(t2)

>>> print(tl)

[Ial) Ibl) ICI) Idl) 'e']
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>»>t =['d", 'c', 'e', 'b', "a']
>>> t.sort()

>>> print(t)

['a'J IbIJ ICI) Idl) 'e']
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>>> t =['a', 'b", 'c']
>>> x = t.pop(1)

>>> print(t)

['a', c']

>>> print(x)

b
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>>> t = ['a', 'b", 'c']
>>> del t[1]
>>> print(t)
[Ial“ ICI]
;i€ ool remove e ) 2l siee o) O il 43 Lal) 2l e |y 1S Cada 2l g3 e 4S (5 eaic i K
>>>t =['a', 'b", 'c']
>>> t.remove('b")

>>> print(t)
['a, 'c']

.l None b i) remove Sie ) 388 5 laia
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>>>t= [Ial’ Ibl) ICI) Idl, lel) l_Fl]
>>> del t[1:5]
>>> print(t)
[lal) I-FI]
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>>> nums = [3, 41, 12, 9, 74, 15]
>>> print(len(nums))

>>> print(max(nums))
74
>>> print(min(nums))

>>> print(sum(nums))

154

>>> print(sum(nums)/len(nums))
25
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total = ©
count = 9
while (True):
inp = input('Enter a number: ')

if inp == 'done': break
value = float(inp)
total = total + value
count = count + 1

average = total / count
print('Average:', average)

# Code: https://www.pyde.com/code3/avenum.py
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numlist = list()

while (True):
inp = input('Enter a number: ")
if inp == ‘'done’': break
value = float(inp)
numlist.append(value)
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average = sum(numlist) / len(numlist)
print('Average:', average)

# Code: https://www.pyde.com/code3/avelist.py
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>>> s 'spam'

>>> t = list(s)

>>> print(t)

['s', "p', "a’, 'm']
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>>> s 'pining for the fjords'
>>> t = s.split()

>>> print(t)

["pining', 'for', 'the', 'fjords']
>>> print(t[2])

the
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>>> s = 'spam-spam-spam'’
>>> delimiter = '-'

>>> s.split(delimiter)
['spam', 'spam', 'spam']
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>>> t = ['pining', 'for', 'the', 'fjords']
>>> delimiter = ' '

>>> delimiter.join(t)

'pining for the fjords'
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From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
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fhand = open('mbox-short.txt")
for line in fhand:
line = line.rstrip()
if not line.startswith('From '): continue
words = line.split()
print(words[2])

# Code: https://www.pyde.com/code3/search5.py
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>>> a = 'banana’
>>> b = 'banana'
>>> ais b
True
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>>> a = [1, 2, 3]
>>> b = [1, 2, 3]
>>> a is b
False
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>>> a = [1, 2, 3]
>>> b = a

>>> b is a

True
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>>> b[@] = 17
>>> print(a)
[17, 2, 3]
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def delete_head(t):
del t[0]

Here’s how it 1s used:

>>> letters = ['a', 'b', 'c']
>>> delete_head(letters)

>>> print(letters)

['b', ']
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>>> t1 = [1, 2]

>>> t2 = tl.append(3)
>>> print(tl)

[1, 2, 3]

>>> print(t2)

None

>>> 13 = 1 + [3]
>>> print(t3)

[1, 2, 3]

>>> t1 is t3
False
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def bad_delete_head(t):
t = t[1:] # WRONG!
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def tail(t):
return t[1:]
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>>> letters = ['a', 'b', 'c']
>>> rest = tail(letters)

>>> print(rest)

['b", c']
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word = word.strip()

It is tempting to write list code like this:
t = t.sort()
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docs.python.org/library/stdtypes.html#common-sequence-operations
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https://docs.python.org/library/stdtypes.html#common-sequence-operations

docs.python.org/library/stdtypes.html#mutable-sequence-types
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t.append(x)
t =t + [X]
And these are wrong:

t.append([x])
t.append(x)

[x]

t + X

+ 1

t
t
t
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orig = t[:]
t.sort()
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From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
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fhand = open('mbox-short.txt")

for line in fhand:
words = line.split()
if words[@] != 'From' : continue
print(words[2])
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python search8.py
Sat
Traceback (most recent call last):
File "search8.py", line 5, in <module>
if words[@] != 'From' : continue
IndexError: list index out of range
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for line in fhand:
words = line.split()
print('Debug:"', words)
if words[@] != 'From' : continue
print(words[2])
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Debug: ['X-DSPAM-Confidence:', '0.8475"']
Debug: ['X-DSPAM-Probability:', '0.0000"']
Debug: []

Traceback (most recent call last):



File "search9.py", line 6, in <module>
if words[@] != 'From' : continue
IndexError: list index out of range
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X-DSPAM-Result: Innocent

X-DSPAM-Processed: Sat Jan 5 09:14:16 2008
X-DSPAM-Confidence: 0.8475
X-DSPAM-Probability: ©.0000

Details: http://source.sakaiproject.org/viewsvn/?view=rev&rev=39772
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fhand = open('mbox-short.txt")
count = ©
for line in fhand:

words = line.split()

if len(words) == : continue
if words[@] != 'From' : continue
print(words[2])
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Exercise 4: Find all unique words in a file



Shakespeare used over 20,000 words in his works. But how would you determine that? How
would you produce the list of all the words that Shakespeare used? Would you download all his
work, read it and track all unique words by hand?

Let’s use Python to achieve that instead. List all unique words, sorted in alphabetical order, that
are stored in a file romeo.txt containing a subset of Shakespeare’s work.

To get started, download a copy of the file www.py4e.com/code3/romeo.txt. Create a list of
unique words, which will contain the final result. Write a program to open the file romeo.txt
and read it line by line. For each line, split the line into a list of words using the split function.
For each word, check to see if the word is already in the list of unique words. If the word is not
in the list of unique words, add it to the list. When the program completes, sort and print the list
of unique words in alphabetical order.

Enter file: romeo.txt

['Arise', 'But', 'It', 'Juliet', 'Who', 'already’,
‘and', 'breaks', ‘'east', 'envious', 'fair', ‘'grief’,
'is', 'kill', 'light', 'moon', 'pale', ‘'sick', ‘'soft',
'sun', 'the', 'through', 'what', 'window',

'with', 'yonder']

Exercise 5: Minimalist Email Client.

MBOX (mail box) is a popular file format to store and share a collection of emails. This was
used by early email servers and desktop apps. Without getting into too many details, MBOX is a
text file, which stores emails consecutively. Emails are separated by a special line which starts
with From (notice the space). Importantly, lines starting with From: (notice the colon) describes
the email itself and does not act as a separator. Imagine you wrote a minimalist email app, that
lists the email of the senders in the user’s Inbox and counts the number of emails.

Write a program to read through the mail box data and when you find line that starts with
“From”, you will split the line into words using the split function. We are interested in who
sent the message, which is the second word on the From line.

From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008

You will parse the From line and print out the second word for each From line, then you will also
count the number of From (not From:) lines and print out a count at the end. This is a good
sample output with a few lines removed:

python fromcount.py

Enter a file name: mbox-short.txt
stephen.marquard@uct.ac.za
louis@media.berkeley.edu
zgian@umich.edu

[...some output removed...]
ray@media.berkeley.edu

cwen@iupui.edu
cwen@iupui.edu


http://www.py4e.com/code3/romeo.txt

cwen@iupui.edu
There were 27 lines in the file with From as the first word

Exercise 6:

Rewrite the program that prompts the user for a list of numbers and prints out the maximum and
minimum of the numbers at the end when the user enters “done”. Write the program to store the
numbers the user enters in a list and use the max () and min() functions to compute the
maximum and minimum numbers after the loop completes.

Enter a number: 6
Enter a number: 2
Enter a number: 9
Enter a number: 3
Enter a number: 5
Enter a number: done

Maximum: 9.0
Minimum: 2.0
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>>> eng2sp = dict()
>>> print(eng2sp)
{}
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>>> eng2sp['one'] = "uno’
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>>> print(eng2sp)
{'one': 'uno'}
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>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': "tres'}
>>> print(eng2sp)

{'one': 'uno', 'two': 'dos', 'three': 'tres'}
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>>> print(eng2sp['two'])
'dos’
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>>> print(eng2sp['four'])
KeyError: 'four'
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>>> len(eng2sp)
3
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>>> 'one' in eng2sp
True

>>> 'uno' in eng2sp
False
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>>> vals = list(eng2sp.values())

>>> 'uno' in vals
True
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Exercise 1: Download a copy of the file
www.py4e.com/code3/words.txt

Write a program that reads the words in words.txt and stores them as keys in a dictionary. It
doesn’t matter what the values are. Then you can use the in operator as a fast way to check
whether a string is in the dictionary.
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word = 'brontosaurus’
d = dict()
for c in word:
if c not in d:
dlc] =1
else:
d[c] = d[c] + 1
print(d)

'If you do want to learn more about hash tables, there is a course at https://www.cc4e.com that
explores how the programming language C implements a Python dictionary.


https://wikipedia.org/wiki/Hash_table
http://www.py4e.com/code3/words.txt
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>>> counts = { 'chuck' : 1 , 'annie' : 42, 'jan': 100}
>>> print(counts.get('jan', 0))

100

>>> print(counts.get('tim', 8))

0
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word = ‘'brontosaurus’
d = dict()
for ¢ in word:
d[c] = d.get(c,0) + 1
print(d)
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But soft what light through yonder window breaks
It is the east and Juliet is the sun

Arise fair sun and kill the envious moon

Who is already sick and pale with grief
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fname = input('Enter the file name: ")

try:
fhand = open(fname)

except:
print('File cannot be opened:', fname)
exit()

counts = dict()
for line in fhand:
words = line.split()
for word in words:
if word not in counts:
counts[word] = 1
else:
counts[word] += 1

print(counts)

# Code: https://www.pyde.com/code3/countl.py


https://www.py4e.com/code3/count1.py
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www.py4e.com/code3/romeo.txt

python countl.py

Enter the file name: romeo.txt

{'But': 1, 'soft': 1, 'what': 1, 'light': 1, 'through': 1, ‘'yonder': 1,
'window': 1, 'breaks': 1, 'It': 1, 'is': 3, 'the': 3, 'east': 1, 'and': 3,
'Juliet': 1, 'sun': 2, 'Arise': 1, 'fair': 1, 'kill': 1, 'envious': 1,
'moon': 1, 'Who': 1, 'already': 1, 'sick': 1, 'pale': 1, 'with': 1,
‘grief': 1}
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counts = { 'chuck' : 1 , "annie' : 42, 'jan': 100}
for key in counts:
print(key, counts[key])

Here’s what the output looks like:

chuck 1
annie 42
jan 100
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counts = { ‘'chuck' : 1 , ‘annie' : 42, 'jan': 100}
for key in counts:


http://www.py4e.com/code3/romeo.txt

if counts[key] > 10
print(key, counts[key])
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annie 42
jan 100
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counts = { ‘'chuck' : 1 , ‘annie' : 42, 'jan': 100}
1st = list(counts.keys())
print(lst)
1st.sort()
print(lst)
for key in 1st:
print(key, counts[key])

Here’s what the output looks like:

['chuck', 'annie', 'jan']
['annie', ‘'chuck', 'jan']
annie 42
chuck 1
jan 100
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But, soft! what light through yonder window breaks?
It is the east, and Juliet is the sun.

Arise, fair sun, and kill the envious moon,

Who is already sick and pale with grief,
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line.translate(str.maketrans(fromstr, tostr, deletestr))

Replace the characters in fromstr with the character in the same position in tostr and delete
all characters that are in deletestr. The fromstr and tostr can be empty strings and the
deletestr parameter can be omitted.
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>>> import string
>>> string.punctuation
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import string

fname = input('Enter the file name: ')

try:
fhand = open(fname)

except:
print('File cannot be opened:', fname)
exit()

counts = dict()
for line in fhand:
line = line.rstrip()
line = line.translate(line.maketrans("", "", string.punctuation))
line = line.lower()
words = line.split()



for word in words:
if word not in counts:
counts[word] = 1
else:
counts[word] += 1

print(counts)

https://www.py4e.com/code3/count2.py
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Enter the file name: romeo-full.txt

{'romeo': 40, 'and': 42, 'juliet': 32, ‘'act': 1, '2': 2, 'scene': 2,
'ii': 1, 'capulets': 1, 'orchard': 2, 'enter': 1, 'he': 5, 'jests': 1,
'at': 9, 'scars': 1, 'that': 30, 'never': 2, 'felt': 1, 'a': 24,
'wound': 1, 'appears': 1, 'above': 6, 'window': 2, 'but’': 18,

'soft': 1, 'what': 11, 'light': 5, 'through': 2, 'yonder': 2,
'breaks': 1, ...}
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https://www.py4e.com/code3/count2.py
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Exercises

Exercise 2: Write a program that categorizes each mail message by which day of the week the
commit was done. To do this look for lines that start with “From”, then look for the third word
and keep a running count of each of the days of the week. At the end of the program print out the
contents of your dictionary (order does not matter).

Sample Line:
From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
Sample Execution:

python dow.py
Enter a file name: mbox-short.txt
{'Fri': 20, 'Thu': 6, 'Sat': 1}

Exercise 3: Write a program to read through a mail log, build a histogram using a dictionary to
count how many messages have come from each email address, and print the dictionary.

Enter file name: mbox-short.txt

{'gopal.ramasammycook@gmail.com': 1, 'louis@media.berkeley.edu': 3,
'cwen@iupui.edu': 5, 'antranig@caret.cam.ac.uk': 1,
'rjlowe@iupui.edu’: 2, 'gsilver@umich.edu': 3,
'david.horwitz@uct.ac.za': 4, 'wagnermr@iupui.edu’': 1,
'zqian@umich.edu': 4, 'stephen.marquard@uct.ac.za': 2,
'ray@media.berkeley.edu’: 1}

Exercise 4: Add code to the above program to figure out who has the most messages in the file.
After all the data has been read and the dictionary has been created, look through the dictionary
using a maximum loop (see Chapter 5: Maximum and minimum loops) to find who has the most
messages and print how many messages the person has.

Enter a file name: mbox-short.txt
cwen@iupui.edu 5

Enter a file name: mbox.txt
zgqian@umich.edu 195



Exercise 5: This program records the domain name (instead of the address) where the message
was sent from instead of who the mail came from (i.e., the whole email address). At the end of
the program, print out the contents of your dictionary.

python schoolcount.py

Enter a file name: mbox-short.txt

{'media.berkeley.edu': 4, 'uct.ac.za': 6, 'umich.edu': 7,
'gmail.com': 1, 'caret.cam.ac.uk': 1, 'iupui.edu': 8}
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>»>t = "a', 'b', 'c', 'd', 'e
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>>> t = ('a', 'b', ‘'c', 'd', 'e')
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>>> t1 = ('a’,)
>>> type(tl)
<type 'tuple'>
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>>> t2 = ('a')
>>> type(t2)
<type 'str'>
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>>> t = tuple()
>>> print(t)
0
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>>> t = tuple('lupins')

>>> print(t)
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>»>t = ('a', 'b', 'c', 'd', 'e")
>>> print(t[0])
g
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>>> print(t[1:3])
(Ibl) ICI)
125 ) 53 4n) e Uad SH L ey it 1) Qi ealie ) (S S an S L

>>> t[e] = 'A'
TypeError: object doesn't support item assignment
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>>> t = ("A',) + t[1:]
>>> print(t)
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>>> (0, 1, 2) < (9, 3, 4)
True



>>> (0, 1, 2000000) < (0, 3, 4)
True
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txt = 'but soft what light in yonder window breaks'
words = txt.split()
t = list()
for word in words:
t.append((len(word), word))

t.sort(reverse=True)
res = list()
for length, word in t:
res.append(word)
print(res)
# Code: https://www.pyde.com/code3/soft.py
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https://www.py4e.com/code3/soft.py

['yonder', 'window', 'breaks', 'light', 'what’',
'soft', 'but', 'in']
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>>>m = ( "have', 'fun' )
5> X, Yy = m

>>> X

"have'

>>> Yy

‘Fun'’

>>>
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>>>m = [ ‘have', 'fun' ]

3> X, Yy = m

>>> X
"have'
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>>>m = ( 'have', 'fun' )

>>> (X, y) =m

>>> X

"have'
>>> y

fun’

>>>
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>>> a, b =b, a
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>>»>a, b=1, 2, 3
ValueError: too many values to unpack
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>>> addr = 'monty@python.org'
>>> uname, domain = addr.split('@")
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>>> print(uname)
monty

>>> print(domain)
python.org
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>>>d = {'b':1, 'a':10, 'c':22}
>>> t = list(d.items())

>>> print(t)

[('b*, 1), ("a', 10), ('c', 22)]
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>>>d = {'b':1, 'a':10, 'c':22}
>>> t = list(d.items())
>>> t

[('b*, 1), ("a', 1), ('c', 22)]
>>> t.sort()
>>> t

[(ta’, 16), ('b", 1), ('c', 22)]
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d={'a":19, 'b':1, 'c':22}
for key, val in d.items():
print(val, key)
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>>> d
>>> 1

{'a':10, 'b':1, 'c':22}
list()



>>> for key, val in d.items() :
l.append( (val, key) )

>>> 1

[(18, "a"), (1, 'b"), (22, 'c')]
>>> l.sort(reverse=True)

>>> 1

[(22, "c’), (10, "a’), (1, "b")]
>>>
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import string
fhand = open('romeo-full.txt")
counts = dict()
for line in fhand:
line = line.translate(str.maketrans('"’,
line = line.lower()
words = line.split()
for word in words:
if word not in counts:
counts[word] = 1
else:
counts[word] += 1

, string.punctuation))

# Sort the dictionary by value

Ist = list()

for key, val in list(counts.items()):
1st.append((val, key))

lst.sort(reverse=True)

for key, val in 1lst[:10]:
print(key, val)

# Code: https://www.pyde.com/code3/count3.py
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42 and

40 romeo
34 to

34 the

32 thou
32 juliet
30 that
29 my

24 thee
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directory[last,first] = number
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for last, first in directory:
print(first, last, directory[last,first])
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list of ints _in strings = ['42"', '65", '12']
list of ints = []
for x in list_of_ints_in_strings:

list_of _ints.append(int(x))

print(sum(list_of ints))
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list of_ints_in_strings = ['42', '65', '12"]

list of _ints = [ int(x) for x in list of_ints_in_ strings ]
print(sum(list_of ints))
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Exercises

Exercise 1: Revise a previous program as follows: Read and parse the “From” lines and pull out
the addresses from the line. Count the number of messages from each person using a dictionary.

After all the data has been read, print the person with the most commits by creating a list of
(count, email) tuples from the dictionary. Then sort the list in reverse order and print out the
person who has the most commits.

Sample Line:
From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008

Enter a file name: mbox-short.txt
cwen@iupui.edu 5

Enter a file name: mbox.txt
zgian@umich.edu 195

Exercise 2: This program counts the distribution of the hour of the day for each of the messages.
You can pull the hour from the “From” line by finding the time string and then splitting that
string into parts using the colon character. Once you have accumulated the counts for each hour,
print out the counts, one per line, sorted by hour as shown below.

python timeofday.py

Enter a file name: mbox-short.txt
04
06
o7
09
10
11
14
15
16
17
18
19
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Exercise 3: Write a program that reads a file and prints the /etters in decreasing order of
frequency.

Your program should convert all the input to lower case and only count the letters a-z. Your
program should not count spaces, digits, punctuation, or anything other than the letters a-z. Find
text samples from several different languages and see how letter frequency varies between
languages. Compare your results with the tables at https://wikipedia.org/wiki/Letter frequencies.
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https://en.wikipedia.org/wiki/Regular_expression
https://docs.python.org/library/re.html
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# Search for Llines that contain 'From'
import re
hand = open('mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('From:', line):
print(line)

# Code: https://www.pyde.com/code3/re0dl.py
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# Search for Llines that start with 'From'
import re
hand = open( 'mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('~From:', line):
print(line)

# Code: https://www.pyde.com/code3/re02.py
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# Search for Llines that start with 'F', followed by
# 2 characters, followed by 'm:’
import re
hand = open( 'mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('”~F..m:
print(line)

, line):

# Code: https://www.pyde.com/code3/re03.py
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https://www.py4e.com/code3/re02.py
https://www.py4e.com/code3/re03.py
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import re
hand = open( 'mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search('~From:.+@"', line):
print(line)

https://www.py4e.com/code3/red4.py
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From: stephen.marquard@uct.ac.za, csev@umich.edu, and cwen @iupui.edu
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From stephen.marquard@uct.ac.za Sat Jan 5 09:14:16 2008
Return-Path: <postmaster@collab.sakaiproject.org>


https://www.py4e.com/code3/re04.py

for <source@collab.sakaiproject.org>;
Received: (from apache@localhost)
Author: stephen.marquard@uct.ac.za
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import re
s = '"A message from csev@umich.edu to cwen@iupui.edu about meeting @2PM'
1st = re.findall(r'\S+@\S+', s)
print(lst)

# Code: https://www.py4de.com/code3/re0d5.py
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['csev@umich.edu', 'cwen@iupui.edu']
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# Search for lines that have an at sign between characters
import re
hand = open( 'mbox-short.txt")
for line in hand:

line = line.rstrip()

X = re.findall(r'\S+@\S+', line)

if len(x) > o:

print(x)

# Code: https://www.pyde.com/code3/re@6.py
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import re
hand = open( 'mbox-short.txt")
for line in hand:

line = line.rstrip()



X = re.findall(r'[a-zA-Z0-9]\S*@\S*[a-zA-Z]", line)
if len(x) > o:
print(x)

# Code: https://www.pyde.com/code3/red7.py
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['cwen@iupui.edu’]
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[ 'source@collab.sakaiproject.org’]

[ 'source@collab.sakaiproject.org’]

[ "apache@localhost"']
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X-DSPAM-Confidence: 0.8475
X-DSPAM-Probability: ©.0000
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# Search for Llines that start with 'X' followed by any non

# whitespace characters and ':'
# followed by a space and any number.



# The number can include a decimal.
import re
hand = open( 'mbox-short.txt")
for line in hand:
line = line.rstrip()
if re.search(r'~X\S*: [0-9.]+', line):
print(line)

# Code: https://www.pyde.com/code3/rel@.py
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# Search for Llines that start with 'X' followed by any
# non whitespace characters and ':' followed by a space
# and any number. The number can include a decimal.
# Then print the number 1f it 1is greater than zero.
import re
hand = open('mbox-short.txt")
for line in hand:

line = line.rstrip()

x = re.findall(r'~X\S*: ([0-9.]+)"', line)

if len(x) > @:

print(x)

# Code: https://www.pyde.com/code3/rell.py
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['0.8475"]
['0.0000" ]
['0.6178"]
['0.0000" ]
['0.6961"]
['0.0000" ]
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Details: http://source.sakaiproject.org/viewsvn/?view=rev&rev=39772
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# Search for lines that start with 'Details: rev='
# followed by numbers
# Then print the number 1f one 1s found
import re
hand = open('mbox-short.txt")
for line in hand:
line = line.rstrip()
X = re.findall('”Details:.*rev=([0-9]+)"', line)
if len(x) > 0:
print(x)

# Code: https://www.pyde.com/code3/rel2.py
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http://source.sakaiproject.org/viewsvn/?view=rev&rev=39772
https://www.py4e.com/code3/re12.py

['39769"]
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# Search for lines that start with From and a character
# followed by a two digit number between 00 and 99 followed by ':'
# Then print the number 1f one 1s found
import re
hand = open('mbox-short.txt")
for line in hand:
line = line.rstrip()
x = re.findall('~From .* ([©6-9][©-9]):"', line)
if len(x) > 9: print(x)

# Code: https://www.pyde.com/code3/rel3.py
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['09']
['18"]
['16"]
['15°]

(Escape character) ) 8 S 515
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import re
X = 'We just received $10.00 for cookies.'
y = re.findall('\$[©-9.]+",x)
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$ grep '“From:' mbox-short.txt
From: stephen.marquard@uct.ac.za
From: louis@media.berkeley.edu
From: zqian@umich.edu
From: rjlowe@iupui.edu
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>>> help()

help> modules
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>>> import re

>>> dir(re)

[.. 'compile', 'copy_reg', 'error', 'escape', 'findall’,
'finditer', 'match', ‘'purge', 'search', 'split', ‘'sre _compile’',
'sre_parse', 'sub', ‘'subn', 'sys', 'template']
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>>> help (re.search)
Help on function search in module re:

search(pattern, string, flags=9)
Scan through string looking for a match to the pattern, returning
a match object, or None if no match was found.

>>>
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Exercises

Exercise 1: Write a simple program to simulate the operation of the grep command on Unix.
Ask the user to enter a regular expression and count the number of lines that matched the regular
expression:

$ python grep.py
Enter a regular expression: ~Author
mbox.txt had 1798 lines that matched ~Author

$ python grep.py
Enter a regular expression: ~X-
mbox.txt had 14368 lines that matched ~X-

$ python grep.py
Enter a regular expression: java$
mbox.txt had 4175 lines that matched java$

Exercise 2: Write a program to look for lines of the form:

New Revision: 39772

Extract the number from each of the lines using a regular expression and the findall()
method. Compute the average of the numbers and print out the average as an integer.

Enter file:mbox.txt
38549

Enter file:mbox-short.txt
39756
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https://www.w3.org/Protocols/rfc2616/rfc2616.txt
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GET http://data.prde.org/romeo.txt HTTP/1.0
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import socket

mysock = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
mysock.connect(('data.pr4e.org', 80))

cmd = 'GET http://data.prde.org/romeo.txt HTTP/1.0\r\n\r\n'.encode()
mysock.send(cmd)

while True:
data = mysock.recv(512)
if len(data) < 1:
break
print(data.decode(),end="")

mysock.close()

# Code: https://www.pyde.com/code3/socketl.py
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HTTP/1.1 200 OK

Date: Wed, 11 Apr 2018 18:52:55 GMT

Server: Apache/2.4.7 (Ubuntu)

Last-Modified: Sat, 13 May 2017 11:22:22 GMT
ETag: "a7-54f6609245537"

Accept-Ranges: bytes

Content-Length: 167

Cache-Control: max-age=0, no-cache, no-store, must-revalidate
Pragma: no-cache

Expires: Wed, 11 Jan 1984 05:00:00 GMT
Connection: close

Content-Type: text/plain

But soft what light through yonder window breaks
It is the east and Juliet is the sun
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Arise fair sun and kill the envious moon
Who is already sick and pale with grief
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>>> b'Hello world’

b'Hello world’

>>> 'Hello world'.encode()
b'Hello world’
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import socket
import time

HOST 'data.prde.org’

PORT = 80

mysock = socket.socket(socket.AF_INET, socket.SOCK_ STREAM)
mysock.connect((HOST, PORT))

mysock.sendall(b'GET http://data.prde.org/cover3.jpg HTTP/1.0\r\n\r\n")
count = 9

picture = b""

while True:
data = mysock.recv(5120)
if len(data) < 1: break

count = count + len(data)
print(len(data), count)
picture = picture + data



mysock.close()

pos = picture.find(b"\r\n\r\n")
print('Header length', pos)
print(picture[:pos].decode())

picture = picture[pos+4:]

fhand = open("stuff.jpg", "wb™)
fhand.write(picture)
fhand.close()

https://www.pyde.com/code3/urljpeg.py
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$ python urljpeg.py
5120 5120
5120 10240
4240 14480
5120 19600

5120 214000

3200 217200

5120 222320

5120 227440

3167 230607

Header length 393

HTTP/1.1 200 OK

Date: Wed, 11 Apr 2018 18:54:09 GMT

Server: Apache/2.4.7 (Ubuntu)

Last-Modified: Mon, 15 May 2017 12:27:40 GMT
ETag: "38342-54f8f2e5b6277"

Accept-Ranges: bytes

Content-Length: 230210

Vary: Accept-Encoding

Cache-Control: max-age=0, no-cache, no-store, must-revalidate
Pragma: no-cache

Expires: Wed, 11 Jan 1984 05:00:00 GMT
Connection: close

Content-Type: image/jpeg
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$ python urljpeg.py
5120 5120
5120 10240
5120 15360

5120 225280

5120 230400

207 230607

Header length 393

HTTP/1.1 200 OK

Date: Wed, 11 Apr 2018 21:42:08 GMT

Server: Apache/2.4.7 (Ubuntu)

Last-Modified: Mon, 15 May 2017 12:27:40 GMT
ETag: "38342-5418f2e5b6277"

Accept-Ranges: bytes

Content-Length: 230210

Vary: Accept-Encoding

Cache-Control: max-age=0, no-cache, no-store, must-revalidate
Pragma: no-cache

Expires: Wed, 11 Jan 1984 05:00:00 GMT
Connection: close

Content-Type: image/jpeg
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import urllib.request

fhand = urllib.request.urlopen('http://data.prde.org/romeo.txt")
for line in fhand:
print(line.decode().strip())

# Code: https://www.pyde.com/code3/urllibl.py
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But soft what light through yonder window breaks
It is the east and Juliet is the sun

Arise fair sun and kill the envious moon

Who is already sick and pale with grief
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import urllib.request, urllib.parse, urllib.error
fhand = urllib.request.urlopen( 'http://data.prde.org/romeo.txt")

counts = dict()
for line in fhand:
words = line.decode().split()
for word in words:
counts[word] = counts.get(word, 0) + 1
print(counts)

# Code: https://www.pyde.com/code3/urlwords.py
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import urllib.request, urllib.parse, urllib.error

img = urllib.request.urlopen('http://data.prde.org/cover3.jpg").read()
fhand = open('cover3.jpg', 'wb")

fhand.write(img)

fhand.close()

# Code: https://www.pyde.com/code3/curll.py
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import urllib.request, urllib.parse, urllib.error

img = urllib.request.urlopen('http://data.prde.org/cover3.jpg’)
fhand = open('cover3.jpg', 'wb')

size = 0

while True:

info = img.read(100000)
if len(info) < 1: break
size = size + len(info)
fhand.write(info)

print(size, 'characters copied.")
fhand.close()

# Code: https://www.pyde.com/code3/curl2.py
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python curl2.py
230210 characters copied.
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<h1>The First Page</hl>

<p>

If you like, you can switch to the

<a href="http://www.dr-chuck.com/page2.htm">
Second Page</a>.

</p>
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import urllib.request, urllib.parse, urllib.error



import re
import ssl

ctx = ssl.create_default_context()
ctx.check_hostname = False
ctx.verify mode = ssl.CERT_NONE

url = input('Enter - ")
html = urllib.request.urlopen(url, context=ctx).read()
links = re.findall(b'href="(http[s]?://.*?)"", html)
for link in links:

print(link.decode())

https://www.pyde.com/code3/urlregex.py
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https://pypi.python.org/pypi/beautifulsoup4
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# To run this, download the BeautifulSoup zip file
# http://www.pyde.com/code3/bs4.zip
# and unzip it in the same directory as this file

import urllib.request, urllib.parse, urllib.error
from bs4 import BeautifulSoup
import ssl

# Ignore SSL certificate errors
ctx = ssl.create default _context()
ctx.check_hostname = False
ctx.verify_mode = ssl.CERT_NONE

url = input('Enter - ")
html = urllib.request.urlopen(url, context=ctx).read()
soup = BeautifulSoup(html, 'html.parser')

# Retrieve all of the anchor tags
tags = soup('a’)
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for tag in tags:
print(tag.get('href', None))

https://www.pyde.com/code3/urllinks.py
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whatsnew/3.6.html
whatsnew/index.html
tutorial/index.html
library/index.html
reference/index.html
using/index.html
howto/index.html
installing/index.html
distributing/index.html
extending/index.html
c-api/index.html

faq/index.html
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contents.html

bugs.html
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# To run this, download the BeautifulSoup zip file
# http://www.pyde.com/code3/bs4.zip
# and unzip 1t in the same directory as this file

from urllib.request import urlopen
from bs4 import BeautifulSoup
import ssl

# Ignore SSL certificate errors
ctx = ssl.create_default_context()
ctx.check_hostname = False
ctx.verify mode = ssl.CERT_NONE

url = input('Enter - ")
html = urlopen(url, context=ctx).read()
soup = BeautifulSoup(html, "html.parser™)

# Retrieve all of the anchor tags

tags = soup('a')

for tag in tags:
# Look at the parts of a tag
print('TAG:", tag)
print('URL:", tag.get('href', None))
print('Contents:', tag.contents[©@])
print('Attrs:', tag.attrs)

# Code: https://www.pyde.com/code3/urllink2.py

python urllink2.py

Enter - http://www.dr-chuck.com/pagel.htm

TAG: <a href="http://www.dr-chuck.com/page2.htm">
Second Page</a>

URL: http://www.dr-chuck.com/page2.htm

Content: ['\nSecond Page']

Attrs: [("href', 'http://www.dr-chuck.com/page2.htm"')]
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Exercises

Exercise 1: Change the socket program socket1.py to prompt the user for the URL so it can
read any web page.

You can use split('/") to break the URL into its component parts so you can extract the host
name for the socket connect call. Add error checking using try and except to handle the
condition where the user enters an improperly formatted or non-existent URL.

Exercise 2: Change your socket program so that it counts the number of characters it has
received and stops displaying any text after it has shown 3000 characters. The program should
retrieve the entire document and count the total number of characters and display the count of the
number of characters at the end of the document.

Exercise 3: Use urllib to replicate the previous exercise of (1) retrieving the document from a
URL, (2) displaying up to 3000 characters, and (3) counting the overall number of characters in
the document. Don’t worry about the headers for this exercise, simply show the first 3000
characters of the document contents.

Exercise 4: Change the urllinks.py program to extract and count paragraph (p) tags from the
retrieved HTML document and display the count of the paragraphs as the output of your
program. Do not display the paragraph text, only count them. Test your program on several small
web pages as well as some larger web pages.

Exercise 5: (Advanced) Change the socket program so that it only shows data after the headers
and a blank line have been received. Remember that recv receives characters (newlines and all),
not lines.
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<person>
<name>Chuck</name>
<phone type="intl">
+1 734 303 4456
</phone>
<email hide="yes" />
</person>
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import xml.etree.ElementTree as ET

data = '’

<person>
<name>Chuck</name>
<phone type="intl">

+1 734 303 4456

</phone>
<email hide="yes" />

</person>""'

tree = ET.fromstring(data)


http://www.json.org/

print('Name:', tree.find('name').text)
print('Attr:', tree.find('email').get('hide"))

# Code: https://www.pyde.com/code3/xmll.py
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Name: Chuck
Attr: yes
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import xml.etree.ElementTree as ET

input = """’
<stuff>
<users>
<user x="2">
<id»001</id>
<name>Chuck</name>
</user>
<user x="7">
<id>009</id>
<name>Brent</name>
</user>
</users>
</stuff>"'"''

stuff = ET.fromstring(input)
1st = stuff.findall('users/user")
print('User count:', len(lst))

for item in 1st:
print('Name', item.find('name').text)


https://www.py4e.com/code3/xml1.py

print('Id', item.find('id").text)
print('Attribute’, item.get('x"))

# Code: https://www.pyde.com/code3/xml2.py
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User count: 2
Name Chuck

Id o001
Attribute 2
Name Brent

Id 009
Attribute 7
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import xml.etree.ElementTree as ET

input = """’
<stuff>
<users>
<user x="2">
<id»001</id>
<name>Chuck</name>
</user>
<user x="7">
<id>009</id>
<name>Brent</name>
</user>
</users>
</stuff>""''

stuff = ET.fromstring(input)

1st = stuff.findall('users/user")
print('User count:', len(lst))

1st2 = stuff.findall('user')
print('User count:', len(lst2))
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User count: 2
User count: ©

JavaScript Object Notation - JSON
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{
"name" : "Chuck",
"phone" : {
"type" : "intl",
"number" : "+1 734 303 4456"
}s
"email" : {
"hide" : "yes"
¥
¥
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import json

data = """’
[

{ "id" : "ee1",
"x"oro"2n,
"name" : "Chuck"

Yo

{ "id" : "ee9",
"x" o "7,
"name" : "Brent"

¥

1

info = json.loads(data)
print('User count:', len(info))

for item in info:
print('Name', item[ 'name’'])
print('Id', item['id'])
print('Attribute’, item['x'])

# Code: https://www.pyde.com/code3/json2.py
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User count: 2
Name Chuck

Id o01
Attribute 2
Name Brent

Id 009
Attribute 7
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stuff = list()

stuff.append( 'python")
stuff.append( ' chuck")
stuff.sort()

print (stuff[o])

print (stuff._ getitem (9))
print (list. getitem (stuff,9))

https://www.pyde.com/code3/objects.py
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ASoe Al 8 Jha il )b Lstuff Cuwgd )31, getitem () e cadlild
print (stuff._getitem__ (9))

sl G jed p jhea juaie (b3l ) SO g 5 ST sh s (Sl plia baa
print (list._ getitem (stuff,9))
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>>> stuff = list()
>>> dir(stuff)

['_add__ "', ' _class__', '__contains__ ', '__delattr_ ',

' _delitem__', ' _dir__ ', '__doc__', '_eq_"',

' format__ "', ' _ge ', ' getattribute_ ', ' getitem_ ',
' gt ', ' _hash__', ' _diadd__', '__imul__', ' _init__ ‘',
' iter ', ' le ', ' len_ ', ' 1t ', ' mul ',

' ne_ ', ' new_', ' reduce ', ' reduce_ex_ ',

' repr_ ', ' reversed ', ' rmul_ ‘', ' setattr_ ',

' _setitem_ ', ' sizeof ', ' _str__ ', '__subclasshook__ ',

'append’', ‘'clear', 'copy', 'count', 'extend', 'index',
"insert', 'pop', 'remove', 'reverse', 'sort']
>>>
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usf = input('Enter the US Floor Number: ')
wf = int(usf) - 1
print('Non-US Floor Number is',wf)
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# To run this, download the BeautifulSoup zip file
# http://www.pyde.com/code3/bs4.zip
# and unzip it in the same directory as this file

import urllib.request, urllib.parse, urllib.error
from bs4 import BeautifulSoup
import ssl

# Ignore SSL certificate errors
ctx = ssl.create_default_context()
ctx.check_hostname = False
ctx.verify mode = ssl.CERT_NONE

url = input('Enter - ")
html = urllib.request.urlopen(url, context=ctx).read()
soup = BeautifulSoup(html, 'html.parser')

# Retrieve all of the anchor tags

tags = soup('a')

for tag in tags:
print(tag.get('href', None))

# Code: https://www.pyde.com/code3/urllinks.py
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class PartyAnimal:

def _init (self):
self.x = 0

def party(self) :
self.x = self.x + 1
print("So far",self.x)

an = PartyAnimal()
an.party()
an.party()
an.party()
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class PartyAnimal:

def init (self):
self.x = 0

def party(self) :
self.x = self.x + 1
print("So far",self.x)

an = PartyAnimal()

print ("Type", type(an))

print ("Dir ", dir(an))

print ("Type", type(an.x))
print ("Type", type(an.party))



# Code: https://www.pyde.com/code3/party3.py
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Type <class '__main__.PartyAnimal'>

Dir ['_class__ ', '__delattr_ ',

' _sizeof__ ', '_str__', '__subclasshook__ ',
' _weakref__ ', 'party', 'x']

Type <class 'int'>

Type <class 'method'>
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class PartyAnimal:

def __init (self):
self.x = 0
print('I am constructed")

def party(self) :
self.x = self.x + 1
print('So far',self.x)

def del (self):
print('I am destructed', self.x)

an = PartyAnimal()
an.party()

an.party()

an = 42

print('an contains',an)

# Code: https://www.pyde.com/code3/partys.py
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an = 42
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class PartyAnimal:

def __init_ (self, nam):
self.x = 0
self.name = nam
print(self.name, 'constructed")

def party(self) :
self.x = self.x + 1
print(self.name, 'party count',self.x)

s = PartyAnimal('Sally")

s.party()
j = PartyAnimal('Jim")



j.party()
s.party()
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s = PartyAnimal('Sally")
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self.name = nam
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Sally party count 1
Jim constructed
Jim party count 1
Sally party count 2
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from party import PartyAnimal
class CricketFan(PartyAnimal):
def init (self, nam) :

super(). init__ (nam)
self.points = ©


https://www.py4e.com/code3/party5.py

def six(self):
self.points = self.points + 6
self.party()
print(self.name, "points"”,self.points)

s = PartyAnimal("Sally")
s.party()

j = CricketFan("Jim")
j.party()

j.six()

print(dir(j))

# Code: https://www.pyde.com/code3/party6.py
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def init_ (self, nam) :
super()._ _init__ (nam)
self.points = 0
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Sally constructed

Sally party count 1

Jim constructed

Jim party count 1

Jim party count 2

Jim points 6

[' _class ', ' delattr__ ', ... ' weakref_',
"name’', 'party', 'points’', 'six', 'x']
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stuff = list()

stuff.append( 'python")
stuff.append( ' chuck")
stuff.sort()

print (stuff[o])

print (stuff. getitem (©))
print (list.__getitem__ (stuff,0))

https://www.pyde.com/code3/objects.py
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import sqlite3

conn = sqlite3.connect( 'music.sqlite")
cur = conn.cursor()

cur.execute( 'DROP TABLE IF EXISTS Track')
cur.execute('CREATE TABLE Track (title TEXT, plays INTEGER)")

conn.close()

# Code: https://www.pyde.com/code3/dbl.py
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cur.execute('DROP TABLE IF EXISTS Track ")
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cur.execute('CREATE TABLE Track (title TEXT, plays INTEGER)")
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import sqlite3

conn = sqlite3.connect( 'music.sqlite")
cur = conn.cursor()

cur.execute('INSERT INTO Track (title, plays) VALUES (?, ?)°,
('Thunderstruck', 20))
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cur.execute('INSERT INTO Track (title, plays) VALUES (?, ?)',

("My Way®, 15))
conn.commit()

print('Track:")
cur.execute('SELECT title, plays FROM Track')
for row in cur:

print(row)

cur.execute('DELETE FROM Track WHERE plays < 100")
conn.commit()

cur.close()

# Code: https://www.pyde.com/code3/db2.py
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CREATE TABLE Track (title TEXT, plays INTEGER)
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INSERT INTO Track (title, plays) VALUES ('My Way', 15)

e Lald ol 51 So 8 gl sblile jalie Sl S jed CVALUES 5315248 ) ae 5 20 Gl ani€ (40 )i

Lei 43 SELECT b 25 00 84 03l 5l g sie 5 sl (b3 )2 SQL SELECT s
S Uaddie ) ) WHERE QJL_\.GJ\.})‘O:\;\%AAJJ:\;\S&IT!JJJ.J.A\F‘EA‘JL%QJS.\?e‘JSJ:\:\SO:\:\’jMJ‘SAaJ.l;‘
A sl At Wl baalie 4 il a8 la jlas

1y saZoaila S 3L sl sl (5 bt o i yi U 3834 45LJORDER BY (s <jlie S0 (ined s G
A Jyus
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DROP TABLE IF EXISTS Track;
CREATE TABLE Track (title TEXT, plays INTEGER, artist TEXT);
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INSERT INTO Track (title, plays, artist)
VALUES ('My Way', 15, 'Frank Sinatra');

INSERT INTO Track (title, plays, artist)
VALUES ('New York', 25, 'Frank Sinatra');
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sqlite> SELECT * FROM Track;
My Way|15|Frank Sinatra

New York|25|Frank Sinatra
sqlite>
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https://en.wikipedia.org/wiki/Database normalization

i) i on S Lal etansl 5158 (oumly s sladan 58 Jabd 5 i pn i sdian Sl salla )3 03268l (5 ledle s
20558 308 a5 (55 m O A4S ealu (B SG Aa ) O A

a1 5L DS D) Gl ol O dn 81 s 18 (i S 3 S8 ) Gl 1) S (e 522 S s e Le
aS Alla joe e —ama pla ) aal balaan Al cpl G saldial U L ja 5 aniS dlagl o2la () 51 g3 S SO Al
S o LA dal 5 o 25 S 5355 (i

cani K 51 )8 (glodi Al s 4n )0 55 531800 Jae 4 e (s () s (palaabiaial b aSo) caly (i )
€28 an) 52 (6 IS Cim Ul g 510455 068 slasaly Ho ) Glaleia ada KO anl o 2S ) gead

DROP TABLE IF EXISTS Track;

CREATE TABLE Track (title TEXT, plays INTEGER,
artist TEXT, eyes TEXT);

INSERT INTO Track (title, plays, artist, eyes)
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VALUES ('My Way', 15, 'Frank Sinatra', 'Blue');
INSERT INTO Track (title, plays, artist, eyes)
VALUES ('New York', 25, 'Frank Sinatra', 'Blue');
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DROP TABLE IF EXISTS Artist;
CREATE TABLE Artist (name TEXT, eyes TEXT);
INSERT INTO Artist (name, eyes)

VALUES ('Frank Sinatra', 'blue');
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DROP TABLE IF EXISTS Artist;
CREATE TABLE Artist (id INTEGER, name TEXT, eyes TEXT);
INSERT INTO Artist (id, name, eyes)

VALUES (42, 'Frank Sinatra', 'blue');
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DROP TABLE IF EXISTS Track;

CREATE TABLE Track (title TEXT, plays INTEGER,
artist id INTEGER);

INSERT INTO Track (title, plays, artist_id)



VALUES ('My Way', 15, 42);
INSERT INTO Track (title, plays, artist id)
VALUES ('New York', 25, 42);
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SELECT title, plays, name, eyes
FROM Track JOIN Artist
ON Track.artist id = Artist.id;
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My Way|15|Frank Sinatra|blue
New York|25|Frank Sinatra|blue

0 Waoaly alad (a8 48 adly ol Ladi fnstinet o 2L 5 e bty 580 sy oS ) 0 (g ol 4a S
@l e&b AS Q) (g10ala ) e wé\éolﬁ.ﬁ," (U Cua gaaa &y &5 o lal cas A Siay s Jan o
Ak Ol Ul 92 g g S

—45*-)-’5:’ dum‘) o 50 o laaddld ) ‘)Jt—gséjs _)I:IM-' (integers) Tasa Aac| L cm\ad% ‘)1:\.\.».1 Q\Tﬁ‘); R
R ien pladl g e ey LT AulBa 5 olals 5 s

2312 Jaa sl 5l 54l

dudm_m%‘u_i_) ‘Ua:\\) S s deas eale bcual sdluArtist sTrack sl rla EJ\Jc@\Tﬁfg @\)Ja as LA\A B
llad S 48 3 58 e ol s (e dae Gl S0 e dal 10 i 50 205 s e a2 e w2l
il 45315 253 5010 Jae ) Sl K



el Al o b diada S paly Jaw &G

€SSy slagiisy ) Se 3l lage) D2 el 3sa 5 02l ladae il 51 ok S8R slahis) 4 S
al 0ad eala LS IS 3 4S8 45 Slea 0 JB(Crow’s Foot Diagrams) =38 s\ J)agad 48 aiS o oaléiul

ol O GRGgh 5 J9an ali Jal 4 3 55 e 0200 (el Jalatuse S0 QllE )3 Jsan 4 (s Gl 2
OV haa Gyl sleil a5 2 daatie B an 1) Lol ol g cadly 48310 2 ga g (shadail ) Joan 53 G 4S Lad G
s (adidiae Aday) ) Cula U0 od e saldinl (o i LA

https://en.wikipedia.org/wiki/Entity-relationship model
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DROP TABLE IF EXISTS Artist;
CREATE TABLE Artist (id INTEGER PRIMARY KEY,
name TEXT, eyes TEXT);
INSERT INTO Artist (name, eyes)
VALUES ('Frank Sinatra', 'blue');


https://en.wikipedia.org/wiki/Entity-relationship_model

J\.SJ)'; G ) gdy \) L’Ss.J )\.\:ﬁn ;S\.JFrank Sinatra 4« L}.I)A )Jaua LS‘)-’ 4aS H\cd\d PE VS cd\da@\.}L_g a u).\S\
LA uabaﬁ;\

_&Zbﬁibbﬁ.\J‘ijﬁ)huidj.ﬁad.uﬂM&d\ﬁ@ba)i)\.&jc)@cjﬁj\wh\

A5 L SQLite 11 & 3 1y ke SELECT st S Sl ookiind U 4S cand ol W g ) 5o
458 sbollast_insert_rowid()

sqlite> DROP TABLE IF EXISTS Artist;

sqlite> CREATE TABLE Artist (id INTEGER PRIMARY KEY,
RS name TEXT, eyes TEXT);

sqlite> INSERT INTO Artist (name, eyes)
o> VALUES ('Frank Sinatra', 'blue');

sqlite> select last _insert_rowid();

1

sqlite> SELECT * FROM Artist;

1|Frank Sinatra|blue

sqlite>
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sqlite> DROP TABLE IF EXISTS Track;
sqlite> CREATE TABLE Track (id INTEGER PRIMARY KEY,
D> title TEXT, plays INTEGER, artist id INTEGER);
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sqlite> INSERT INTO Track (title, plays, artist_id)
o> VALUES ('My Way', 15, 1);

sqlite> select last_insert _rowid();

1

sqlite> INSERT INTO Track (title, plays, artist_id)
> VALUES ('New York', 25, 1);

sqlite> select last_insert_rowid();

2

sqlite>
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SELECT last_insert_rowid();
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SELECT title, plays, name, eyes

FROM Track JOIN Artist

ON Track.artist_id = Artist.id
WHERE Artist.name = 'Frank Sinatra’';
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CREATE INDEX artist_name ON Artist(name);
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DROP INDEX artist_name;
CREATE UNIQUE INDEX artist name ON Artist(name);
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sqlite> SELECT * FROM Artist;
1|Frank Sinatra|blue
sqlite> INSERT INTO Artist (name, eyes)
RS VALUES ('Frank Sinatra', 'blue');
Runtime error: UNIQUE constraint failed: Artist.name (19)
sqlite>
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sqlite> INSERT OR IGNORE INTO Artist (name, eyes)

D> VALUES ('Frank Sinatra', 'blue');
sqlite> SELECT id FROM Artist WHERE name='Frank Sinatra’;
1
sqlite>
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sqlite> INSERT OR IGNORE INTO Artist (name, eyes)
el VALUES ('Elvis', 'blue');
sqlite> SELECT id FROM Artist WHERE name='Elvis';

2

sqlite> SELECT * FROM Artist;
1|Frank Sinatra|blue
2|Elvis|blue

sqlite>
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Another One Bites The Dust,Queen,Greatest Hits,55,100,217103
Asche Zu Asche,Rammstein,Herzeleid,79,100,231810

Beauty School Dropout,Various,Grease,48,100,239960

Black Dog,Led Zeppelin,IV,109,100,296620
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DROP TABLE IF EXISTS Artist;
DROP TABLE IF EXISTS Album;
DROP TABLE IF EXISTS Track;

CREATE TABLE Artist (
id INTEGER PRIMARY KEY,
name TEXT UNIQUE

)5

CREATE TABLE Album (
id INTEGER PRIMARY KEY,
artist_id INTEGER,
title TEXT UNIQUE

)5

CREATE TABLE Track (

id INTEGER PRIMARY KEY,

title TEXT UNIQUE,

album_id INTEGER,

len INTEGER, rating INTEGER, count INTEGER
)5
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import sqlite3

conn = sqlite3.connect( 'trackdb.sqlite")
cur = conn.cursor()

handle = open('tracks.csv')

for line in handle:
line = line.strip();
pieces = line.split(',")
if len(pieces) != 6 : continue

name = pieces[0]

artist = pieces[1]
album = pieces[2]
count = pieces[3]
rating = pieces[4]
length = pieces[5]

print(name, artist, album, count, rating, length)

cur.execute('' "INSERT OR IGNORE INTO Artist (name)

VALUES ( 2 )"'", ( artist, ) )
cur.execute( 'SELECT id FROM Artist WHERE name = ? ', (artist, ))
artist_id = cur.fetchone()[9]

cur.execute('' "INSERT OR IGNORE INTO Album (title, artist_id)

VALUES ( ?, 2 )""", ( album, artist_id ) )
cur.execute('SELECT id FROM Album WHERE title = ? ', (album, ))
album_id = cur.fetchone()[9]

cur.execute('"' "INSERT OR REPLACE INTO Track
(title, album_id, len, rating, count)
VALUES ( 2, ?, 2, ?, 2 )'"'",
( name, album_id, length, rating, count ) )

conn.commit()
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sqlite> .mode column
sqlite> SELECT * FROM Album LIMIT 5;
id artist id title

1 1 Greatest Hits

2 2 Herzeleid

3 3 Grease

4 4 Iv

5 5 The Wall [Disc 2]
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sqlite> .mode line
sqlite> SELECT * FROM Track

...> JOIN Album ON Track.album_id = Album.id
...> JOIN Artist ON Album.artist_id = Artist.id
...> LIMIT 2;

id = 1
title = Another One Bites The Dust

album_id =1
len = 217103

rating = 100
count = 55

id = 1

artist_id =1
title = Greatest Hits
id = 1
name = Queen

id = 2
title = Asche Zu Asche
album_id = 2
len = 231810
rating = 100
count = 79
id = 2

artist_id = 2
title = Herzeleid

id = 2
name = Rammstein



This example shows three tables and two one-to-many relationships between the tables. It also
shows how to use indexes and uniqueness constraints to programmatically construct the tables
and their relationships.

https://en.wikipedia.org/wiki/One-to-many (data model)
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CREATE TABLE Course (
id INTEGER PRIMARY KEY,
title TEXT UNIQUE
student_ids ARRAY OF INTEGER;

)5
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CREATE TABLE Course (
id INTEGER PRIMARY KEY,
title TEXT UNIQUE
student_ids ARRAY OF INTEGER;

)5
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INSERT INTO Course (title, student ids)
VALUES( 'si311', '1,3,4,5,6,9,14');
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CREATE TABLE User (
id INTEGER PRIMARY KEY,
name TEXT UNIQUE

)5

CREATE TABLE Course (
id INTEGER PRIMARY KEY,
title TEXT UNIQUE

)5

CREATE TABLE Member (
user_id INTEGER,
course_id INTEGER,
PRIMARY KEY (user_id, course_id)

)5
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"Charley", "sille"],
"Mea", "silie"],
"Hattie", "si11e"],
"Keziah", "si1l1e"],
"Rosa", "silee"],
"Mea", "si106"],
“"Mairin", "silee6"],
“Zendel", "sile6"],
"Honie", "sil@6"],
"Rosa", "silee"],
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import json
import sqlite3

conn = sqlite3.connect('rosterdb.sqlite")
cur = conn.cursor()

str_data = open('roster_data sample.json').read()
json_data = json.loads(str_data)

for entry in json_data:

name = entry[0]
title = entry[1]

print((name, title))

cur.execute('' "INSERT OR IGNORE INTO User (name)

VALUES ( 2 )"'", ( name, ) )
cur.execute('SELECT id FROM User WHERE name = ? ', (name, ))
user_id = cur.fetchone()[9]

cur.execute('"' "INSERT OR IGNORE INTO Course (title)

VALUES (2 )''', ( title, ) )
cur.execute('SELECT id FROM Course WHERE title = ? ', (title, ))
course_id = cur.fetchone()[9]

cur.execute('"' "INSERT OR REPLACE INTO Member
(user_id, course_id) VALUES ( ?», ? )''",
( user_id, course_id ) )



conn.commit()

sl User dsax 532,58 ) Saadasije y)lS (5 048 sl oe iadae 10 caann 18 e S j04S ) shaglar
hal 2S5 5 s Course Jsas 53 2,58 S abag ye 03 n Jshosed 5 ailaga 1) 258 (o Glal A€
20 dB ) a8 4 e S U ari€ e oiliiin) «SELECT» 5 (INSERT OR IGNORE» s 551 31 asis 8T o

SIS ey a3l 418N 2 s 4 5 2L 4RI 25y s

ol by daa ylan (S0 &) grady () a3 93 (93 S 3 ) 5 e Al o yedbs )0 Member Jsaa jo ez 2
suser_id ) gadde S 5 S0 () ar sl (iakae U ailod )S (i 523 4S (528 4) Al 5 5a lan S )
080 sl 523 Member Jsaa 02 LSS sy scourse id

SELECT G52 5008 S U axiS w 03ldinl JOIN / ON D) o )lisa (Jsaa A a o Glalasala s ikl )
[P\
el

sqlite> SELECT * FROM Course
...> JOIN Member ON Course.id = Member.course_id
> JOIN User ON Member.user_id = User.id;

Hmmmmgmmm oo Hmmmmmmm o Hmmmmmmm o e EET TR +
| id | title | user_id | course_id | id | name |
Hmmmmgmmmmm o Hmmmmmm o 4mmmmmmm o Hmmmmmmm e - +
| 1 | si11e | 1 | 1 | 1 | Charley |
| 1 | sil1e | 2 | 1 | 2 | Mea |
| 1 | si11e | 3 | 1 | 3 | Hattie |
| 1 | sil11e | 4 | 1 | 4 | Lyena |
| 1 | si11e | 5 | 1 | 5 | Keziah |
| 1 | si11e | 6 | 1 | 6 | Ellyce |
| 1 | sil1e | 7 | 1 | 7 | Thalia |
| 1 | silie | 8 | 1 | 8 | Meabh |
| 2 | si1ee | 2 | 2 | 2 | Mea |
| 2 | si1e6 | 1e | 2 | 10 | Mairin |
| 2 | si1ee | 11 | 2 | 11 | Zendel |
| 2 | si1ee | 12 | 2 | 12 | Honie |
| 2 | si1ee | 9 | 2 | 9 | Rosa |
bt R R Fommmmm - s +
sqlite>

sl a lakls ) axil ¢ a Gxisea s User sMember «: Courseain Sl y 4 a5 ) Jsan 4 anil 55«
AES smlie (ag 3 Hhau p ) e A s 5 Ll

diadavia Jlai) adadi o pala (5 3bud2e

s 50 la sl G aS (ala WK 0 L s &) sady |y (join table) Juail Jsaay 586 aS a0
e:m\}';._:dm\ @\‘)JL}UA.) «Jac O Gl Jlas) d;q;d.;di..iw)snuw\ cH\aAJS‘;JMﬁSGAJ\)EﬁLwJ\
AES Cana i (lasala b i) Ll )l ol 258



Casl a3V o5 Raly Sy yaae bl Alabus S (5 Jbud e (5 Al s yed 5 Lo 53 ¢l oS Jlia (paladalal b
AES O 58 ) 0 laege o5t A 3 p)IS p aS) ) PA

4a sia (axiS a User dsas 43 «instructor ab 4x (ax ) S8 <SG 0525580 L 1 alivss Gl ari€ (3306 1aiy) S

RV 28k gy 500 sl 53 52 5 uuda 053 S 3 5lS S sl (Siae | ) 383 el o IS (ol 48 ) i
Cpdia 23 g5 90 CSG (sa 2 g oad Ja JKa a8 5L S 4dlial Course Jsaa 43 instructor id ab 40 (5 s
Gl g ety B land 48 il SUS Cumdl g Gl b 3 55 48 31k 2 g g (s2indac o An b 5 250 4031 (a2
. g e 48lal 32 Parent b Teaching Assistant 2iile (ola fss 5 ab o«

5L (S 5 AU ) a5 Al 4l 5ige ¢ariS adlal Member Jsas 42 role b 4r o sis (Sobdy K1 L)
A Jllai ]y o e

T sl ) IS 40 1) 258 Member Jsas 2l

DROP TABLE Member;

CREATE TABLE Member (

user_id INTEGER,
course_id INTEGER,
role INTEGER,

PRIMARY KEY (user_id, course_id)
)s

Slina arole Osin 5 Sq e 5 Al sadilyy slize role Osiv o s e 4S a3 58 e aranai ( Solu s)
» (instructor). e
Ll ad eSpole Al Ly JSE 40 L JSON sala P:L\S‘EA Ua

"Charley", "sille", 1],
"Mea", "sille", @],
"Hattie", "sille", @],
"Keziah", "si11e", o],
"Rosa", "silee", @],
"Mea", "silee", 1],
"Mairin", "silee", @],
"Zendel", "silee", 0],
"Honie", "sile6", 0],
"Rosa", "silee", 0],

e

e ol 5o 360 (role) Ui G s suai )y YU roster.py 4ebi s asil si

for entry in json_data:

name = entry[0]



title = entry[1]
role = entry[2]

cur.execute('' "INSERT OR REPLACE INTO Member
(user_id, course_id, role) VALUES ( ?, ?, ? )''",
( user_id, course_id, role ) )

2l So &Gy sy |y Member Jsa> 2 role Q}L}ﬁﬁ)su.aﬁl;ﬁ\ Role d}i;dqrijuﬁa\ s‘sﬂ\}t\uh‘:;&.}‘)ﬁ
TR0 S sed cad ) sle 3 Role dsas 4 (a2 )s

DROP TABLE Member;

CREATE TABLE Member (

user_id INTEGER,

course_id INTEGER,

role_id INTEGER,

PRIMARY KEY (user_id, course_id, role_id)
)
CREATE TABLE Role (

id INTEGER PRIMARY KEY,

name TEXT UNIQUE

)5

INSERT INTO Role (id, name) VALUES (@, 'Student');
INSERT INTO Role (id, name) VALUES (1, 'Instructor');

231, O i) 53 e caaled S 23le) PRIMARY KEY o) sie4: Role Jsaa 53 1 id (s 48 il ) 48 ai€ aa
02 8 1 Dla ol 4S8 a pd 4y cani€ QAT Glea a1 id laie anil 5 e Gpined Lol i€ Cads INSERT L s
28 Gleal s 51 UNIQUE (oiana Cansina b lia 5 280 433135 3 9 i ¢ i

aadd

Chd g Ladi 4o 0 gl ) 2208 ) salitsl A3 ) J gl 5 S 20 G Al il ) (e yiu (ilae Juad
(i (soalus i L by o iS00 ) saldind ) e ¢S paldtul el (5 jlwe A3 (gl g oaba\;_.)\ﬁ S ) 4aS XS
411 010 sl 4, Tad) 5 Lad 4l 534S 35S saléinnd 20100 ) il il ) L el by sl (50l 2
S-S PA TRV I TR YOOI ST FPT U INCIE SO

3 alail K ) 315003 Ao sana S (55 (Abial 5 S S Alay s e ol Alaad 3yl Led Al 48 Al )) N (
\)QL&)J::\ )J&AJ}MJ&M}M}I@JB&MJ&.&JJJ&M S)).ajﬁu]mduad\dﬁ@u)) Y(
LS sa s

G a) <SG 5 Weals 5 i€ jal o jlisa 5 algia | ) Of il 5l & e 4S 2y 5l e Y sha ol j3 S aS il ) T(
g bl gamy (5 gl

5 dsan Cpin 4 Jilua i Lal ey Yl 4l (sla 3 51 sk 51 Jisan S0 L oalis 531208010 S5 il i e
AS Gl pge S0 Jhaa Gl dism Al da g 538 (5 20l Sl it Jglaa slacan ) Glae il 5 5/ s



A1y )y 028l sLculid ) ealiind o yigs B S Cule 1 026800 (5 jledle i (il 8 5 Al &by sl yha
Jae as pen J\:tug «Caualasala J\ LEJl:‘J A deag y}m cJ\JaL?\g\Tg J\ sl ‘;m\ 3);5\_'\ a< \A.J J\ AT
L0ab 43 )y e ey lilaAal B i sl e aal HIS T 3538 slasala

M idSLiDebugging —

a1 05ty 4aliy 48 Cand () SQLite 53180l S 4 Juail (51 (sl Al S Ao 53 a8 ) ) 5 S S
B a0 ilal i 4 R 5 e op) A w1 ) @BDatabase Browser for SQLite 3 o3dinl by s 5 258
o S e SIS Ca o Ul L AS S o) g e Sl

S (5 8 sl i gy 50 Jans 58 Waoala (e jad a1 B S e (S (s3n ) sk SQLite 1) 205l Bl e 2 Ll
1) «Savey 4eSa Jia 5 i€ alagl o3l wl8ly 53 58 5 28 5L K5 5e 1) ealeliily o S (e )
Asdioe QB O 4y S50 Al )8 (ous it ) ile 5 35S e (i 1) 0000 8 S 55 50 el odlai LS S 55 5
S gy (oan e (O 4 ) e L 5l Al 2y Ji8 216l 81 6o 3 54

Close % 8File s 31\ edin 103080 8550 b sl Aalin s al ) Ji 48 sl Gl ool
J8 s 45 Lad () 5ly 2S4S 3550 () ) dle IS Gl 098 Ay S )5 3e 3 0012080l U 2SS ) Database
s A se Sl b salelSl a5

(Glossary)4slis 3\ 5

attribute
R iae 458 aliy b (O sion O 4 gl ) 0 B CSG o s alia ) S

constraint
J‘)A‘ék_\u\ua\@‘)ﬁk_&.\.\JS‘JLA.C‘&J&JJQ.\X&S&.S\J”J)}A)J\J@ywhﬁﬁwek\ed‘db&gﬂﬁd.\;ﬁ
).l UG aly jaolie alad ciag) A5b 405005 0 a9 Al S )3 (5l ST Hlate s andly 43dh

cursor
@L}JL} sala 5&3\\7:\ J\ \) Losala g cJJS \);\ \J SQL Q\J}:\ud sala 5&3\\7:\ Sa DR R o)\;\ A4S @LS\A‘ ).m)S
sl LA 5 (ghaSed sladlall o)y Jold At b S g S0 aaliia S S

) database browser
J}L‘\.} \JO‘&L&A)\J cMLl).’ul.u).lujJJ}%}&Mnd\dn&_ﬂ:}dﬂ@w&Jwb)h\wﬂﬁdj\)ﬁ\e}
S il 5 o2k pfinse

foreign key
O Bl e la s NS ae i) JS0a Jsan )3 Cy ) S (primary key) el 2lS 4048 saxe 2K S
SSee ) B 1) Calide sl san 3 sade il slaci

index
Mdeh.a\).\@)u)m \JLAP}QM;UA.'\Swd)h@.?xjd)d;)duqd)c).)e&_ﬁ c.ﬁ\.lo&z\\:\eﬁueué\sgghb\ sala



logical key
S slaclua Sl (Jsas 3 (Jla 5y 28 e odliin) G ) Gald iy S (L ) «Osm Ulean 48 Al
AL S (4 Ja s e slaealy (g1 nlia ilaie S (S il 5 28 S el (LS

normalization
00 5 5 0 paad 0ala o8y ) akali (S 5o g aala 2585 ) S (sleala A4S (5145 84y sald Jae K al ha
S sald gla ) O 4 o)A IS ) kil L lals S

primary key
Glet ag e S 4 50 Jsaa i) Ol gla) Gl 5 25 0312 alialia) Gy s 434S (2 WSSy

S g iy 2 pas IS0 sa sk | LS Gyl 48 3 58 e 520 S (5 sk 022 o0

relation
..J)JGA PRTS «JJJ;» L'J] 4 )3@\) C")Lua\ B Sl (attributes) LAL,’S/}U B LAJ..QU Jald a8 pala cL?\T!tT:I S J'\ Gﬁm

tuple
Ol il 25008 D3 8ae IS |5 W (B ) sle seme 4S 0ala ol Jsaa Sy paaal 5 5255 S0
A gd e 4GS

Weala (5 luasniVisualizing data —

AR sal Laoala (o yare (51 1y Lol ooy 548l ¢ sl ) ealiiasl 3 gad s 5 sl Ol e O 538U
}Qgﬁn\)ucdbum&@)\ﬁeﬁJUS\JJJ\}AC&\M&&ESGAG“)),\\JJAS‘AAUJQMcdgaéog\JJ
WS (5 jluanad

Ja oxdl s sliin o)) oadl s Alicee (g i€ CSaS Lad 4g U i€ saliiad 43 gad S 5l gicds Ladali o cpl ) Cand (Saa
S

DA AL s 5 r pla a8 clla i a K a gl ) O Al B e 48 Gl ZTP G S Waaali s o) 1 S e
Anlad | sl

sk 1S 915 sWedla 5l OpenStreetMap 4&&i g calu

OIS 48 LaolBiila ol ) sle sana U aviS o0 ooliiul OpenStreetMap SusSsiSAPI ) L STSLN
Sa TED) \J oJuLg)L»uSl_\ il R ?...\.\S Lg‘}ud‘)\ﬂ\:\u\ 9 Lg‘)\.uél_\ cJS\o.JJS JJ\} JU;L.» O J\J\ G ) pady
a3 i OpenStreetMap (231 g 4.4



B Q- @
United Kingdom
Q Mockea

Great Britain
Eire / Ireland RTREr o
erlm
nl Nede Pols
Dc-utschlan
Parig exk« Kvis
L m
Slovensko. ‘0
n YKkpalida
Chisindu
France H‘qu &
de G OZag Romania
de Vizcaya Hrvatska [ o
2 $povja Bucuresti
Buarapual B dsAona
ftal & sgomng;
Barcelona ajld Ckonje Istanbul 9 3
5 Espana Cplwbe
ortugal Izmir Turkiye
- EAAC®Q :
¢ gl
Rabat 1 9 ;
0O.E Alger © OpenStreetMap contributors.

An OpenStreetMap
2 3 gl (ol ol 511 Al g 9 38 )

www.py4e.com/code3/opengeo.zip

(e Maad gl g At F 55 Cudsana 5110 5 IR 515 sl APTO 4S Sl Gl ari€ da ol 48 IS Gl )
Ol Oain 1y sa s 3158 230 & 3Y Cal (S 23l 4831 (30 ) 5ala ) 25 e 48 A S5 8 3 sl A 50
S i Al ya 534 | ) Alise Lo (ol iy S g g o sy 5 B i

Cile Ml PNT eV Laahd | o ﬁ);\gu.awhere,data i 1) et yhatyy (53555 slasala (J gl Ala ja
Cundsa s s 4531 ) Gy S e o idgeodata.sglite 536500 50 5008 (Lol K& 511, 02808 55

Lol et 43 Ja 50 30 5300 DB LT AS ani€ om0 i€ Can) g3 53 (6 )1RS 53 5 APT ) oS Jaws g 08351 5

S o s 3l oad XS 05 slasala gl ) «‘A;A Uy S s L) o.)\.)a\ig\ﬁ onl ?TU"J od\da&:ﬂg BAABYTEESY,
50 Jl )l B8 (sl Slasa 1y ol 53 50 00 88 g (iahaa

A€ Slel i e jlisa ) ol b culgeodata.sqlite S 28 cada b il 5 e ey o
R bd A ) gl A e where.data Jid 25,5 da s 4dli o cpl 2S ) jal | geoload.py 4<bn
d)\ﬁﬁ}:\j API Mh)d ‘a.gﬁn\_a Aadla U'_\;\aé}.a u‘ LE‘)" Lg\o.)\.) )g\ AL 17\ Cal AP cd\dc&:ﬂg L )ﬁui;\g 17\] 4S .J.\SGA

LS e FBTEN) bJ\JcLi_JL): 0 5 aS e 2Ly eala cea S SlsAl @l

:U_\m\é\:\ﬁa\.ﬁJ};}gd\d{:\iﬁ\ﬁ)ddﬁj‘ad\dd)\ﬁaﬁame\;}\OIJ'\ngSJ&SSGAoAALi\A\J\).A\A_':}AJ;S\_J\;..\:\\JJ


http://www.py4e.com/code3/opengeo.zip

Found in database AGH University of Science and Technology
Found in database Academy of Fine Arts Warsaw Poland

Found in database American University in Cairo

Found in database Arizona State University

Found in database Athens Information Technology

Retrieving https://pyde-data.dr-chuck.net/
opengeo?q=BITS+Pilani
Retrieved 794 characters {"type":"FeatureColl

Retrieving https://pyde-data.dr-chuck.net/
opengeo?q=Babcock+University
Retrieved 760 characters {"type":"FeatureColl

Retrieving https://pyde-data.dr-chuck.net/
opengeo?g=Banaras+Hindu+University
Retrieved 866 characters {"type":"FeatureColl

JSSGAOS\“\@\;U\JLA‘:J\JMUJT\_M}ﬁwﬁé)gbdaduw\ﬁ\fg}mJﬁyad\da\iﬁlﬁ)ddﬁj\d;\&z\aﬁf&
DS L) (IS g g g b G 5 2 s SaCua ge 4g 4S

35330 510 OF ) 2l 50e 48 )l 2 g 02 Hlad S 5 e S il gie ey 8 3 (s | geoload.py 4wl n
A v aa i b i€ ealdiul | ja) ja 3 (geocoding) ) RS0ue ) APT 4x la 5l sl 8 alaad (3 S

G sala )§\ Lol (5 dal 50 (S sa) 8 F 50 A3 5 Cud gana by il Lad <2 la 0ald am 2ia e Siwhere.data
L2y 5 525 51808 ha ) (slasala ala Ladd 5ol o8y U 0S5 Jsha 55 cpaia 5o | sl (pdia 353 (Sae cagidla
S Gl ) ) Glisas s

geodump_py :\.AL'\).g )’\ salein) L \J Lasala Jy\}ﬁ‘s‘a cA:gJ)S Lg)\ﬁjbgeodata.sqlite d;a\é By 23l Lg)\ﬁ.q Lrﬁ}
s Jsb 5 Wl s (e (S b where.js Jid 5 2l 6a e ) 0212 o800 4kl cpl IS (5 Jlus pan

sl ) &) sa ageodump.py el sloa)

AGH University of Science and Technology, Czarnowiejska,
Czarna Wies$, Krowodrza, Krakéw, Lesser Poland
Voivodeship, 31-126, Poland 50.0657 19.91895

Academy of Fine Arts, Krakowskie PrzedmiesScie,
Northern Srédmieécie, Srédmieécie, Warsaw, Masovian
Voivodeship, ©0-046, Poland 52.239 21.0155



260 lines were written to where.js
Open the where.html file in a web browser to view the data.

(i o) 2 s e waliial (K & 4883 (S (il 510 4S il JavaSceript SHTML X Jeliwhere.html i
Sl 5o e o 00l fulad 488 (g 9 ) A aS T (SleMUal U 21l A o | ywhere.js 2 25> s slasala oy 3
<l aJ.there,js Jd HUAlL b e caalal o

myData = [

[50.0657,19.91895,

'AGH University of Science and Technology, Czarnowiejska,
Czarna Wies, Krowodrza, Krakow, Lesser Poland
Voivodeship, 31-126, Poland '],

[52.239,21.0155,

'Academy of Fine Arts, Krakowskie Przedmiesciee,
Srédmiescie Péinocne, Srédmiescie, Warsaw,

Masovian Voivodeship, ©0-046, Poland'],

1;

03 s ped sl 44 Ja g e (Syntax) s ol Wi jed ) i jed Jald 4S ) g jSull gl piia S
Al AT Lad (61 b Ul Gl col by o) O 53 dnd Dl Cap Sl sla

s JRALES (o 18 L 2l e Lad i 1) a8 B i€ 3 R 5550 S )2 wherehtml Jis (Sabuas
DS b 5302l )l 5 5355 s1n (geocoding) (hchSe APT 4S S oaaliia 1) (i 5o 4B (55 (i A (55
Cal bqj\d)g)g

Jpni€ 1y Cay Sl sl Jpni€ 230 2 Y ol (San caiiny (sloals g il siwhere.html e 2 S 3L oS S
A sy 21 aa S 555 (Developer Console) eia e 5

bl )) g LAS s (g bus s o

s A |y g ) (S oS Ay 1) .e:lﬁﬁ‘;ﬂeléj\ 1) saiua ) 5ise SO sy Sdae 3l (A e ey )l ol ja

IS v i U ariS e | ya) 1) (PageRank) 0SS daiian saiasi ) oy K11 3 sadiodls slans s(spider)
a8 s ) (Sa S A8 R 0 Ciladia i) () e s Aniea A1 a5 <2l | Jlail O jae (ot Clada
0 UD3 AU 4 JavaScript AAUS Sl s pmar (a5 )a 2l 6 ) ariS e amald | ailed S

http://d3js.org/

DS sl oA paldtu)

1 A 5 sl 3 Sl 311 el ol il i e Lah

www.py4e.com/code3/pagerank.zip


http://d3js.org/
http://www.py4e.com/code3/pagerank.zip

MA@JS,!‘\..\'JJ

2L 3 )5 )y Cladia ) slie sana 5 35S a (crawl) GiA 1 Culucs s S (spider.py) Js) 4l
) ) S e i | Cladia (e W50 503 S(spider.sqlite)
S lel g 51 ol clspider.py 2oLk sl sl sspider.sqlite Jil cads Lo s204S gla ) e il $ie

Enter web url or enter: http://www.dr-chuck.com/
["http://www.dr-chuck.com']

How many pages:2

1 http://www.dr-chuck.com/ 12

2 http://www.dr-chuck.com/csev-blog/ 57

How many pages:

528t o jlga 1y auliy &) A 3l ) Andia g3 e A 1) i 5 S il a4 i sa 1 pal 0yl 50
) A5 62 YA o Hli g2 sﬁ\aﬁaﬁhad\da&”\ﬁjd‘ﬁ&:\iﬁ\‘)‘_f'naé..a‘)g_”\d [RpES \‘)Ls‘)l.u:u&la&.adﬁﬁu\ﬂu
@Q‘j\}d})@g'_\u\ aM.\c.A;\‘)AJ}.\AASGJLASQ‘)FMaMu&\MJT}MMDJJ ‘AJ.A.ALE“).A\ eg\_&s .A)S
WS e e (i) 8 O geads spider.py 4ebion s ) al e Gl iy S e g 5 b

Enter web url or enter: http://www.dr-chuck.com/
['http://www.dr-chuck.com"]

How many pages:3

3 http://www.dr-chuck.com/csev-blog 57

4 http://www.dr-chuck.com/dr-chuck/resume/speaking.htm 1
5 http://www.dr-chuck.com/dr-chuck/resume/index.htm 13
How many pages:

Dbl 0 98 48 a5 Lalas Gl Ay b o Jala o a8l aibla 0ala oG4 S )3 g 5 8 Adal (pais il g e
G A 6l 1) O 5 aSe AT ) (Sl e )3 eadiag S sl alad (e 1 (Aol & ) ety
.Jiﬂ)'gcsﬂg-.’

(S Al Oy ga il 4 Vspdump.py ) 5= 23S dump Vspider.sqlite B ) sise aa) 5y S

(5, None, 1.0, 3, 'http://www.dr-chuck.com/csev-blog")

(3, None, 1.0, 4, 'http://www.dr-chuck.com/dr-chuck/resume/speaking.htm")
(1, None, 1.0, 2, 'http://www.dr-chuck.com/csev-blog/")

(1, None, 1.0, 5, 'http://www.dr-chuck.com/dr-chuck/resume/index.htm")

4 rows.

L 1) O (R (LI 5 4ndin Aulil cdadia 30a 40 dadia 840 (6255 slacSil sl a5 A
A (g2 S SO Jilas 48 e pinlal 1) Siladia dadd spdump.py 4xb . a3

[ PRERIT R ?L-A'.'\ Iy Cladia gaiad Sprank‘py 4ali p s)al Lol 68 e caridla sala o&:ﬂ.ﬁ PN Aadia dis S ) oy
S S5 (page rank iterations) Asiua (sxiad ) ddla b via aS an Ko o 4l S



Y ol ) SS dlas

1 0.546848992536
2 0.226714939664
[(1, ©.559), (2, ©.659), (3, ©.985), (4, 2.135), (5, ©.659)]

R A ‘:_'1\...»‘))‘5‘)4..\ Page Rank lage nim G s C\‘)A:\a.n‘ I yeala a\gs_ﬁﬁ DJL.I}J J:\.\\‘sj‘sA

(5, 1.9, 0.985, 3, 'http://www.dr-chuck.com/csev-blog')

(3, 1.0, 2.135, 4, 'http://www.dr-chuck.com/dr-chuck/resume/speaking.htm")
(1, 1.9, 0.659, 2, 'http://www.dr-chuck.com/csev-blog/"')

(1, 1.9, 0.659, 5, 'http://www.dr-chuck.com/dr-chuck/resume/index.htm")

4 rows.

ASa A ) PageRank U s 1 jea 4alis () 5 35S 1 5a) 2l 534S j%ia 8 1) sprank.py 2l sige Led
sl sd 2 5 S crawl ) 8o 4adia xia spider.py b pus 5 35S | al | sprank.py Jb i 2l giee i

s crawling sl ¥ gene gaiva ) 50 o 255 |_Ses 55l 52 PageRank _nalie U 1€ | al | sprank.py
WS e ) )a) aglae ) sbas | ranking

WS g 58 ¢ ) Gy Cladea (55 spidering Clilee 33 alai) 5% | PageRank Clulas vl i o S
A0S ale b)) sprank.py o 5 288 ealdisl gpreset.py ) ol 5o

O :uJ\JﬁJ\M
1 0.546848992536
2 0.226714939664
3 0.0659516187242
4 0.0244199333
5 0.0102096489546
6 0.00610244329379
42 0.000109076928206
43 9.91987599002e-05
44 9.02151706798e-05
45 8.20451504471e-05
46 7.46150183837e-05
47 6.7857770908e-05
48 6.17124694224e-05
49 5.61236959327e-05

50 5.10410499467e-05
[(512, ©.0296), (1, 12.79), (2, 28.93), (3, 6.808), (4, 13.46)]

03 S on e dniia 8 () ) Andia A Lt ) jae (8le 4alis 0l ¢ Page Rankaiy S D SS s )
JJL@LAJ\)SJQ%&_USAAQL\A&.A@L},\)APageRankﬁAGAdﬁhom4_3}&;»\ OOl sials Hluow 450d ¢l



J}&GA ) M/ 9 e )\L\Z} clla MPage Rank U S )\)5\3 RXES J\ o Lol _.\.\.\SGA JURE | G@;}Sdﬂé
s ol Sad Ala e 43 Page Rank nalie B S 1 a) )80 ) sprank.py b Led

Loy slasala B S jal ) spjson_pygutu.) c.\:\SSoJALZAPageRank)LJj\ \J‘;xﬁ)ﬁ}umm\}m)g\
).J\)L’jO\}ljti.J}.\.:IzJ&X}SJSON%ﬂﬁ)d}bﬁaﬁ\}icdbc@\ﬂ\ﬁj\MJ\J\J@J})}J&&@M&&\A&A@
S eaablie gy S5

Creating JSON output on spider.json...
How many nodes? 30
Open force.html in a browser to view the visualization
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How many messages:10
http://mbox.dr-chuck.net/sakai.devel/51410/51411 9460
nealcaidin@sakaifoundation.org 2013-04-05 re: [building ...
http://mbox.dr-chuck.net/sakai.devel/51411/51412 3379
samuelgutierrezjimenez@gmail.com 2013-04-06 re: [building ...
http://mbox.dr-chuck.net/sakai.devel/51412/51413 9903
dal@vt.edu 2013-04-05 [building sakai] melete 2.9 oracle ...
http://mbox.dr-chuck.net/sakai.devel/51413/51414 349265
m.shedid@elraed-it.com 2013-04-07 [building sakai]
http://mbox.dr-chuck.net/sakai.devel/51414/51415 3481
samuelgutierrezjimenez@gmail.com 2013-04-07 re:
http://mbox.dr-chuck.net/sakai.devel/51415/51416 ©

Does not start with From
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Loaded allsenders 1588 and mapping 28 dns mapping 1

1 2005-12-08T23:34:30-06:00 ggolden22@mac.com

251 2005-12-22T10:03:20-08:00 tpamsler@ucdavis.edu

501 2006-01-12T11:17:34-05:00 lance@indiana.edu

751 2006-01-24T11:13:28-08:00 vrajgopalan@ucmerced.edu

a3 ge il ] 0313 (5 )l Sl Aie § 43 e IS (piiagmodel.py A<l

J gdna chu A 4 Ladiala yla 25 el e 0ala (a8 Gh"" $*4.net sedu <.org«.com a0 gy (5 adiala Kl
g o

G sl

Asdiee Al ymich. edu 4si.umich.edu .
i e Jaf cam.ac.uk 4caret.cam.ac.uk °

D ) 4dsad 2ile @gmane.org ol (A s e sda daasi S S Cag a4 daal sl (ines
:J.'\J‘)gu_.a Cyua\

arwhyte-63aXycvo3TyHXe+LvDLADg@public.gmane.org


mailto:arwhyte-63aXycvo3TyHXe+LvDLADg@public.gmane.org

@gmane.org Sl (nl 3 5d il Hhaliie 28 5 daadl (AL S Waly 4o sana laiag pilu j04S (e
R pdee i (o8l (L 4

1) bl s Pl an 5 4ials (saali ad 383 e OSal Ladi 434S 2500 3 9a 5 U s somapping.sqlite 523 85y 52
Jssan Gide Jha 5o IS g/ (Jie 51 2 (map) s cailod )S yuad Jrayl Cas yed Cullad 5550 Jola 5048
el 03 S oaldiu) ) Jaanl (sl AL ) e slSlu (Rnia Man 55 G jed 53 263

s-githens@northwestern.edu
sgithens@cam.ac.uk
swgithen@mtu.edu

o 4w agmodel.py Al » U o€ 4dlaimapping.sqlite i@ xMapping J s 4 2505 92 adl sia b
J.\S&L\J&JA\JUJJJ‘J_\M\)

s-githens@northwestern.edu -> swgithen@mtu.edu
sgithens@cam.ac.uk -> swgithen@mtu.edu
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How many to dump? 5
Loaded messages= 51330 subjects= 25033 senders= 1584

Top 5 Email list participants
steve.swinsburg@gmail.com 2657
azeckoski@unicon.net 1742
ieb@tfd.co.uk 1591
csev@umich.edu 1304
david.horwitz@uct.ac.za 1184

Top 5 Email list organizations
gmail.com 7339

umich.edu 6243

uct.ac.za 2451

indiana.edu 2258

unicon.net 2055
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Range of counts: 33229 129
Output written to gword.js
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Loaded messages= 51330 senders= 1584
Top 10 Oranizations
['gmail.com', 'umich.edu', 'uct.ac.za', 'indiana.edu',
'unicon.net', 'tfd.co.uk', 'berkeley.edu', 'longsight.com’,
'stanford.edu', 'ox.ac.uk']
Output written to gline.js
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Sakai Developer Email Participation by Organization
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