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>>> digatsr= i e >>0 diicrists D /D 2I2 T ERE, TR 2]
g
>>>lenteag
4
,r 2) ﬁ i ﬁﬁﬂ‘% >>> = om operafcs 1mport: getitem
>>>ed 1 gl P2l getitemicgaaies , )
3 3
""" AwdaEkfg o e T R e S R
d ‘”#ﬂ? Z >> Trom eperateor Wmpent: add, mul

>>> (2, 0l e i b e ek
>>orgdael 2, M eEid 1 gits, 2))
[21 7/ 1/ 8/ 2! 8/ 1/ 8! 2/ 8]
[2/ 7/ ]—/ 8/ 2/ 8/ 1/ 8/ 2/ 8]

>>> pairs = [[10, 207, 0 uie | >>> pates | Bl
S>>kl o] 3.0
[ 30, =20



B4 % % ( Membership )

@a%—ﬁmgw&wﬁm,QMMﬁ%¢ii%
Ex-TE2oHBHRARZ - .

>>>ddug bee st el 8,07, B
>>> i T g e

T

>>>hen il eg il S

ficivl=

>>> 0 naet T dlgiine

iSEe

>>> not (5 ind ol il

e



& o % X

detrrcount (s g ity :
batal =50

@1?’53’ 3 %"" /,\ 5'} % tP for element in s:
% Fvaluety T ¥ -

1T effemenss — value:
Bor L — woeal ol

return totcail



forit 5] i W

for <name> 1n <expression>:
<sulite>

d B % k1A kIy<expression> HRuwfifFf4st - kKA CBFFH) .

o HEHEFMNYHE-T = KRK

o LAY mmy , ¥ xi<name>dpr Blikn g k.

d RHMIT<suite>W #hik 5] .



i 5182

( Séquﬁ.mae UmPaams«g )

DA NG -THINHET =N TS T 2 F ¢

>>>ehiamte—c ol Lithwgt “lail . LaleE Tt s

>>> . ay  B,0a 0 5 e S

>>> tesk — [ iThrsy g iisvs tad TEeeh

>>> ‘head, 2micg@le a1 & I ec
> madd e



A Safllce GelURnEI= Same eotlnE s

>>> . Same eelind







o 1B ( Ranges )

B F T

range (<start>, <emly, <step

By iRy MNOFA s , Bl<end>Z mstEHEIF T

, BE % M [start] 46 , Bl<end>Z st EHERFT

L IRE# % M [start] Ats, Bl<end>Z mstE W, € H[step

BER



>>> ranged =2, 2% . Fgdiiilces 2 byt not i
range (=2, 2)

T oA MListR s 795 - Prangefifa h - Plist , B list I #
g wPikrange -4, HREH

>>> "l alse Cegnge =2,
[_21 _11 OI l]

>>>lld st (ranget )i & Siaielenf rom 0
B 1]

T s TR R
¥ an) i
i . gt &
R T
TR

>>> list(ranget ., = 2)5”#Wétep glzesme s Tpctrtead of 1
24, "0, - o
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>>> defipressurcibv;,

"""Compute the pressure 1n pascals of an ideal
gas.

v —— volume ‘of . gas, 1nicubic -me efis
t —-- absolute temperature 1n degrees kelvin
n —- particles of gas (default: one mole)

return n. i kb & o
>>>rpressure(l, £ e o
226909 T4 esd




FPIth h (Slicing ) o

ORBEFGBNFHT (2bIH - P

index>:<eqd Index>fr<step Size>]




F 7l 1% 1%

3 o %ﬂifr N ( List Camprekemsmms )

[<map exp> for <name> 1n <iter exp> (1f <filter exp>) ]

ShortewersLon:: [Kmap exp> fof i<ndme> 1 e XD |
DR EAEXRECEATHIBLE-TH -
L2 - T3dmh, Ay mmdh X i
2. -TSHRATREME RN X
3. #<iter exp>W B - P il kK &
> It mh ¥ B<name>Hpy Bk w K
p W <filter exp>F A HTrue, M{F<map exp>@yF WAL R D £ ¥



F PR G ( Aggregation )

-~ R TINVRELEF S BHE

M1 e, ol
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A ol
’. -
. A
“u
w
X
L
3

t 8%

Se 8N

"
iy - .
T . .
= - - - ¥ -
% 3 - = it - 3 ~ R
¥

53 -T8-WH







' 200

Pl e B!

'False'

“ENAnd, as tmaglnatl aen dEelics forth
The forms of things unknown, the poet's pen
Turns them to shapes, and gives to airy nothing

A.lecalihabitation andsa name.

o ERaie)
lambda

e, V)

DS
'
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>>> 0 L e A e

Yl A e E e ENer

=>> "lIT'yve got all eapostEC el

"I've get ail dpestropher

> WENT e enmo . BN e
claims, Readabilityaicelines,

Readr more: imporiasiiyg

y

'The Zen of Python\mclaime, e dabllaty caunls "read fWore: dmport this,'



F 1 F (String )

o F 13 itk -

o plistFo -, AKX .FE .22 . 4% .59 F%
i (BITHEZNH)

@ intedx B . FRATER2E2 X T 75 ¢+ &

>>> 'here'! in "Wherels W ldci . e e [, 2, 3, 4]
F'alse

True




T E String )

O IT RS hib

> B |

>b i
>>> sStrlsplaa® oo 5 o4 ]
Soont) [l in sl
>oelli ot e L
e Wl L
P SlchE R gl

YetllEhE &=

> > o)
"'<functaron . £ ak Ox 7 FfcS0 SREaE ot
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F B ( Dictionary )

> T 2MEH (Key-Value pairs ) 1§ 4

sStates = i

Hech @ Bl ouoiaiaiE L
PR T Delaware,
PN e NS W YO T K

S L0 Y exasity
TWY M s UWyonm i

J

% 5 Llistostring R ity I 18

>>> len(states)

B
>oa cNENY e shRahes

>>> True e gl b ornda' 1n. . sTates G;
>>0 WY Tra s Eatties

S ailE e
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> @ i 2% 19

>>> Wames e o' ]

| ]
O R other
"mas®e Nmere? .
5 >>>o first . word = MagiiaE
Yo Eess: oRher

2> words[first’ waeds
Taguahs CiabteEd

J

Ly ter !

>>ceworde ["pavo’s

eV or: e ue

>>> words.get ("agua")

tWwater®

>>> words.get ("pavo")
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> -1 ThY e idtre- & 7 5] o7

d-TFHUHBIRZ -THEXEIFH (X%
Bt o] T mubablefty R %)

DB RE R T SR M
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>>> Insects = {lspiderst: 38, "centipedesg t A0, "beezsls 6]

S 2 e halhe N 1nseckEs:

print (1nsects[name])




F o SF R

<value exp> for <name> 1in <iter exp> 1f <filter exp>}

Short ver@vwonm: e sr.cxp>: <valluc eigl e <nalllc e g i bewe & x> |

10 B2 - THreame . oS Bt b X i

. R -TSHHFREWHEE TN

3. ¥<iter exp>W B -1 %K=k -
> ¥t ¥ <name>HpE Bk w £ &

pfnE<filter exp>F A HTrue, MIFiEfAH<key exp>: <value exp> AL B T M
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def prune (d, keys):

"nAReturn.a«<copy of*Eiilinch only contains kel il DI 1TSS
whose keys are also i1in KEYS.

>SS prune({nan: ;, "y . 2, nan. 3’ nqg". 4}’ [nan’ "b", "C"])
lad o glere i b ot ol e 5]

return: {k: dl[k] for k fifekeys)



4% 3 : Indexing

def 1ndex(keys, wvalues, match) :
o Return g idict ionary thom Keyst ki Eor g "l st ol wa el T on kg oh

maech (ks Myals &8 trtue value.

>>> 1ndeX (&l =9, 11)], xange(350, 509, lambda Sty & £ —= [}
{7: [B5 428 49| w0 i 1. o2, a2

miwiww

return {ke v £6r v 1R lucs 1T matehik, v reor Wonaa kovs |
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Dl =

DigkE s

Leks

ol Fligse

&f dicus=

GE ] 1 sEe

o dices

{Inapeot s "Brazilaag iBiecads! ;- Mlocation!ls
{"helghtshy 89, @l wlgmee="< [6: 8]}
LTttt P PonvO e s e ar a2 U 08 e | el e

s Y,

SeEOTro,

"lng" .

"vear":
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X0HARREN (Closure prop )

o - MUK EARBHIREAGAREN S EfxY -

owRELRWELRBINMA =L - AN TR - ¥
BA., (o, ETINEH £ -THEMBA . )

o MB RN & RMMEEREM , B bR,
v ii1E B iR RN ;f ';fr b L 7@ i7] B E' 1t % I finhe
WHRIEE ARV LB




1% (8] ¥ o7 4R 34 5 (8]

EHIEEY , PEiEdEH AT E = £ iasr1E .

T . FRE . HREF None éﬁt‘*ﬁ.mlm{{ 1ER .
ﬂﬁléﬂi%ziEJiﬂiH§1f?§“ %i ) EB Al * JE T

" Global frame

BA1E ol




weorst lasdes ol o [] GT o

|3, False; Nanel wd, lambdas o]}

ST
Global frame 0 1

pair 7///3' 12
nested list list
.\\\\; 0 |1 |2

list
0

empty list

li
P 1
3 | False | None

func A() <line 6> [parent=Global]



M Tree ) 1%

PAVEY HREVESTEE k1.

otz -wEFHBmY vy EAEHGHAp
MRk THEN.




3 h %

o -~ M - TAR Croot) #r B4 - 27147 &
(branches) . MHMH BT i - M. RN s
AFH vt (leak) .

oY R TI iR LS F 44 ( sub-tree ) , o
Nitht BB FHBIBANIEH Y -T T 5

( node ) .



root of branch——

Nodes

Brawnch
also a bree

Par@.m&/ﬁkatd
or
super/ sub

also a bkree



: e, - [treedl]),
E: S W tree(2, [tree(l) ’
e ,.;‘ % tree(1)])1)




>>> def tree(label, branches=

return [label]

>>> def label (tree) : ) ¥ branches fylist
return treel[0]

>a> def bEeganches bt ree s >g>tﬂg(3 [LEkee (i)

return treel[l:] SR Crec (2, [tree(l);
>>2s def s e B eeE | na tree(1l)1)1)

or len(tree) < 1:

ket Raloe

for branch i1n branches (tree) :

.« K ] Fryoss
3:: ;2' ,—%LLSEUE, ,? 1f not 1s. CrecH D |
roetiure T o o mec s oAl (trecd:

re UYLk e return not branches (tree)
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@ 7 AR A )T chE & ¢ IEH

o+ - HE ot F14

get colnt leavosiin .

I Count® whe caves ol aiibrec, "l
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f~@%§ﬁ;#w%ﬁﬁww%$%%

H,MFﬁF LR -

def ‘count lediies (T )

nnicount \Ehier lcaves o 8 tree.iv iy
T 1S deedi Gh )

Yy e G
else:

gecch Toaglines) = eaiis Bl (b | for b Im branches (C) ]

Fetrndfsmn(branch -counngsy)
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@ W LA At Ik & R M

1+ : HwHE Fibonacel B ( Fibonaccify
4&1&J§ F %n’l\ Fibonacel 3, ¥n>1, %)
¥t Fibonacel ).

deTiiEh i rea (1)

R ecoe=st et .t bhe PFibedaesel thrce M"Y



Segider F1b frac(n): -

>>> count lessfesi il e e

1o




1% 1%
o 1760 - 144

def primeitr et TG SR =

"""Print a representation of this tree in which each label 1is
indented by two spaces times 1ts depth from the root.

e ptine treedtree () )

il
>eadednt tree (Lree Gl T el ) )
1
2
S22 print Creciiraly el e
2
1
|



112 18

"""Print a representation of this tree in which each label 1is

def prunertrae(l Fanderio=t s

indented by two spaces times 1ts depth from the root.

oo print vEee three (1))

1
s DESEEE AP oc i recil i ree (2908 )
1
2
>>>Ppraint Ereec (L1l treci
2
&
ik
0
i\
print (%" Al el e iy ( IialocEl T 1)

for b 1in branches (e

print tree (s, 1nden=ss i



& ( Linked List)




8 £ ( Linleed Lisk)

o Pythonthlist 2 - T zhidel”, e %X 243k % B
B, B2 -BERTFERAGRWM
o ik N g (4R F A RdR®IIEN )

dsMBEAN=%(13% BT 2 mhiasE . 2 ELSR
Fin i i



8 £ ( Linleed Lisk)

ditE 2 - THEHH HYIBE-TH28E571
-TagiEa  F - T35 5L,

dHEMHZEAHEBHAZL.

four = [1, 12, [3, 258 =g 5" s




8 £ ( Linleed Lisk)

dHER BRI HEHELAB N 2 HE X
Empﬁj.

SBMTINEYL - THEERBE T ERIE. QS 4
%3258 £ #4014 .



>>2>

D

>>2>

>>2>

P r

£ ( Linkeed Lisk

empty = 'empty'

def

def

detf

def

Lsdsnkes ja

"U"Ns wscarlimked d st afEna et O g e, Boest ). padan S
retirfifiss —=rmiry or tlemisd, == 7 and’ Iohia s |1 [0

linky f1rsiEsr Heck e

"""Construet.sa linkeeb T st from its Tirst elemen st he  rec T
gssert 1s i LinkGEeSsSt )y et must be ‘o ikl i@ s

return [first, ‘resi

st Calee

"N"M"Return the first element of a lanked® Fist a2 4"

gssert islank(gk, P"F1rst onlvi-appliec eI kad o F

assert s != empty, "empty linked 1list has no first element."
return s[0]

Ce SN o) .

""M"Return the rest of the wlements of a 1iRked Tist 5 L

assert 135 link(g),;:lresbson B seiat e ke IS Eaa

assert s = empty, "emply linked Ttist has=po rest."”

)

value %1

B rest
res&%empﬁj/ e

Yk b e l‘f’& %, EI LA % B‘X 7% VOL{M@.?] F?'%!



& (Linked List)

ot AKILY, 1ink BME T, firstHrest 2 RRT

>>2> four =k1ink(l, ligkK{2,  diink (5, 11 SeEEEe oL ) ) )
>>> PlarsEltour) :
1

> dtes (Lo
| 2, 15, 450 seipt 2 il




£ ( Linkeed Lisk)

PHREF MG € Eh kit

>>> del | en S ag e s it
"HlReturn the dlength of 1inked 11 g8 "Bl

length = 0 >>> len 1igi#(foiir)
while s != empty: 4

s, length = rest(s), [EHGEh & | & e ber] lank (four, 1)
return I=ngth 2

>>>def getiGem ek (Sprl
"NNReturn the elementiats indese g il ity Tesi g ' 0
whi=les T @

S, 1 o—rresiEs e

return f1rsSE (=)



8 £ ( Linleed Lisk)
b4 9 LA A ﬁﬂ)a

>>>adeitden Lk toeiecd ve |
"""Return the length of a ' lilnteal | et - s 1"
1f s == empty:

relsrn: U
refuen s - len 11ak SEEale cifilieitast () )
>>> def . getitem laink reclUrsSismeE & )
nIMReturn the element dbiakricdex 1" of linked B ol = BT
It ==
retuen £irst(s)
refturn getbitems ink el rsi va (nedhla a1 i)
>>> lens links reeur ol v et neihia|
4

>>> getitem linkK teclroitveRtnclie = )
2



8 £ ( Linleed Lisk)

IR 13 RS AR 1R E 554

>>> defi extendi itniEe s s
"U"NReturn a. lmst with the elements of s Tolltered by thaoge or t."""
assert 1s' FimK(s) anc UCENEE R (1)
1f s == empty:
EE G e
else:

return link(firsE (&), i ctaene S 1 Gaecis (), ) )

>>> rexXtend 110K (EOHE , SERe S
(1, [27 [3, [4, [&, 2, B3, oy viip adel | |



8 £ ( Linleed Lisk)

AR )3 o IARS SRl st £ #91RTE ( RAndEE R )

>>> defieap e ol L A nK(f g5

LV AP LT Lo cach el elic el @ 50 S
dsserl 4= |1rnkie)
1t 5 == cmptye:
O L e e
else:
returnrdinie B (Calee (S ) aaieion e 2l I kD, rect (5)))
>>> apply to all-dawak (laocicr SR, LRl o
[1, [4, [2, [16, Sclseseni] i



i & ( Linked Lisk)
oA M 3T RS kBl ot & IR 1E R ER )

rosdempReapar Fra IR IR 00T
T RctwEE a- 1l1st with elements ofes for which it te) 1s ‘trape: V"""

acc@ele 101Nk (S)
1f s == empty:
LETRER S
else:
kKepty =t ke 1 DI Fe oii{c ] |
1R ®sE (o))
return link(first(s), kept)
else:
return kept
>>> keep 1f linkisaibelesess a0 =—— [, ToUE
[ 257 [dycmpisi feil



? % Bk Pythonty i mikzk T KB X4 %
https://docs.python.orq/3/library/stdtypes.htmi
https://docs.python.org/3/tutorial/index.html


https://docs.python.org/3/library/stdtypes.html
https://docs.python.org/3/tutorial/index.html
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