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>0 # 0 element

()
>>> (10,) # 1 element

(10,)




iR PR

oA T E -, KT MEH Ay n £ T
aﬁWWwié

>>> code = plo e dfdown'th, Ndown") RS . it e * )
> len(code)
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>>> cog S ]

Selelnant

>>> code.lndex ("left")
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>>> code.colunti depat )
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TypeError: 'tuple’ object does not support item assignment
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a tuple = (1, 2)
a tuphe [U] =g

grades = [90, 70, 85]

a strling = s B Grade  copy = grades

a ;string [ IHEEEE grades[1l] = 100

a’ ' strimg &=L, S ool ol Wwerds, — L tagual i "water
an int &= a2 @y EE, erds ["pavo" ] = "turkey

an_in: =32 -
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fOU.r = [l, 2, 3/ 4]
print.(fousel)
do: stUlf se( Toln)

priameLioUur =04
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Four = [l 2 2585 Sl
print (four s s

do "othen =SEui s
printst el s =
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def tree (label, brxanehes [ ):
""" Creates a tree whose root node 1s labeled LABEL and

optrotialdly hag CHELDREN, a list ©of qecs 1Y
return ([label] Tistlchildreny)

de i+ kagbhe L see) v
"N Retitens the label of the root node @ ERFE.

mwiwwmn

return tree 0]

def branches (tree) :
M Returs da luisiE s@e e h L@ e caE gt R R
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return tree|l:]
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def [set label (tree, label):
Mot s the:label of TREE's rool nodée tolll R vy
tree[0] = label

def'set_children(tree, children) :
"nhSets the chirldren of  IRER to CHITBDREN ##5  1 v@eF rces,'"!""

treel[l:] = children

T & + (mutabor)
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def doub el ) sl e
tilboublesedery ghel 1n T, iR ST
sef HaPaY (t, 14bdl (t) F2) d T
e dleE o5 leaf (4):

far 'c 1in branch st} *

double (¢)
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def doub el ) sl e
tilboublesedery ghel 1n T, iR ST
sef HaPaY (t, 14bdl (t) F2) d T
e dleE o5 leaf (4):

far 'c 1in branch st} *

double (¢)
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E1sElh = [2/ 3]
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~slicing R E

listc =lista.| N

1listC = f‘ lise — 1"

listCio] e 4 139t CI0F = 4 ListC[0] = 4 &




15 I

3 %N ( shallow copy )
R - T d % . KGR A Y EH MER & £

SRR ED LR R E AR R R




1mport  Cops
e RGa0n 4 LRIV SRR

R, 48T T R 9 % CBP 2 )

a

o 2 RS & LSS N SRR S 18 S8
R . : - ~ o T - . . g S 2o g iy i

T RVEA o . A e AT A R
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KBN, B EIREAED, TSR ETFHE

= copy.deepcopy (a)
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.append (5)

[4] .append ('c') N
THEQ PR ER TR EN (MATReE)




- k2 5| £ 29037 L1 16

O B H[ JPslicing & & FTARIT 1212 1¢

I eBEn s e s Tl

T[] =56

LTl =3l > o

L. d o= i # Deleting elements
Lil=1] = [2, 93, &, 8l 4 g inscriing celema o
L{len(lL):] =410, 114" # Appending

L=l s AR sl

L[0:0] = range(-3, 0) # Prepending
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R R appewi*’ exbend ¥ # 170R37 14 J2 1

S [ 7, a8 o ), 5
L =5, e T ), 80
s.append (4) s.extend (t)
s.append (t) S

L =10
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£h e 2/ 3 e =2 [61 2/ 4/ 8/ 4]
L= 5ab, | s.remove (4)
£ = S . pER
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( Identity of objects vs. |

~quality of contents)

ol -1t : mIERBRAE -HYAfRYMwanE-T4% idtalE)

<exp0> 1s <expl>

B 7 re Un iexp@#uexpm%i T i\ﬁ‘ﬁ’#% % |§l = 7:"%4
otaSh - AT HBET Y Y MRS H A AT (T
Tl R .
<expl0> == <expl>

@‘aTruetuiexpO#ﬂexpOlﬁi 'Tifﬁﬁy’}%ﬁh'@WG. % M%ﬁﬁ
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a2 [appiles't;, iSeaiman o

b.i=" [lTapplest, "Cbamarnise |

@

if a == b ==

prinbi("Addeagual t)

W Tdentical objects always have equal values.

1 Fivae ae Bes alEck e s e

primtisand C aredegual SR deritanaanl ! § )

BhEs Ao

print ("A and B are equal!") # Nope!

1E b=k
print ("B and C are eguald™) s Nome!
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a = "orange
b = "orange"
C S "O" _|_ "range"

print(a is b)

PLLnt aT 15 C)

g =g
b = 40
prigti(a:ireils)

priTet (8 5 a0 s FI0F

print(a =30 el ()
a- =500
b — s

print (a is b)
print (500 is 500)







AR (local ) 1ERIKE %

.‘w o
attendees = |[]
currentai= 0
def k attend :
ef Wark attencanec el def e
attendees. append (name)
clrtrenkt —=current + 1

print ("In attendance:", attendees) ,
pEeRE Lo L, CcUurrent)

mark attendance ("Emily")
e Gount.

mark_at:endance("Cristiano")

count ()
mark attendenece (s amaini i s
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h1E A Bk ay X 4L % i #9 X 4L
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Sl eent = 0

def count () :
global cirent
current "= current + 1

pearnt ("Gelint V', current)

CounE

coirnt ()
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Clirrent &= U

def count (CLf &l ) :
Currengs = clurrent =+ 1
Pt @ ent . L cureEen E)

return current

current =-ceunt(current)

current CoOuREtasmrrent)
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i WA E F = 470 ? LA E R %47 7

def meies tracker(class L I aTe hes ei=s make_counter(start):
attendees = |[] cUrreltt =istart
def tracgk a@Eindereca nalc ) : ded gount () :
attendees.append (name) gMirent = cugremrt + 1
printi{class name, '": & o CEEEEIEeC ) L ount:", current)
return EEack EEEEc NICEHE: reEur s COusnc
tracker = make Wracker (HOH-0GMDIS IS lai ) Colinieee = nMake deunter (30)
tracker (HEm1T By : counter ()
trackes Wl Cra s v inels ﬁﬁ@ﬁﬁ Colmter i)
tracker ("Julian") w counter ()
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deff make ‘counler oM )2 ~ R ' e
i The nonlocal declaration tells

Clirfranl =" & e ?&h(}“&a i,c)(;ﬂf LA H\@- F'OJ“QM& -

et frame for the name Llookup

O Eoc i i rreh
cUurrepbas="tcvrrent &

praint ("Count ¥, eUur e
rellrn el nt
counter ‘= make colnfticial 4

eounteryy

Ol ex ()

CoOULLEE T )
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We could use a mutable value Like a List or dict:

def  make cauntcy ( SEapt)
current = |[start]
S ClLEEee o Ol FElkE
g = Ot )

-
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5 0, S
Wes %

‘print("Coﬁnt;";mcurrent[O])
retTimE cCounkE
counter = makieycoliiesar ( S50

counter s

Colkil et

GOl er
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def paliic, il i et ettt (p):

def pair func(which, v=None) :
g refurnap (0)

nonloeai®:.a,: b

| | aball am e b, )
e defiiiight () : gel lerdlbaRa L, D)
e Urn " a . .
| . return p(l) DrintErtadid (aPalr) )
elif which ==
return b
| , def set left(p, Vv):
elif which == =
Bz )
a = v
else: .
def . set righti{p; )
S =y o

. p(3, V)
rewurIl pa il Saiine



def

def

def

def

def

) H Lisk % % wonlocal

paitr(es b :

reCulenssiass b

left (p) :
retbturn plo]

raghttite)
returnm pitl)

set ler i it
S
set raght (B’

el =

aPalr = patit, 2)
set leftlascuai o)
print (left (aPair) )
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5. TekhEn ekt

>S> T

1L
o

v

> b
3

Global frame

SR (3E) A

fl: f [parent=Global] %%Bé;KEE[a*i
| f(s) [parent=Global]®

S arguments: e E/\] yzl' %_I:-

Return
value

f2: f [parent=Global]

S

Return
value

f3: f [parent=Globall

S

Return
value
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