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Tugle.s’ and Dictionaries

What is a Tupl? |
A tuple s an O/DEKED sequence of elements

oF difberent data types (int, Aoat, skeirgyd

even another f'uple). Elerments Qare<-pufes o«

list,
in () round brackets, separated by commas.

Elerments are accessed by index, from O.

Creating tuples

-
St R T G S L

s e G R SR

€10,20,30,[90,50]) #list in
G722 (16, 20008 Fhup! eadin

>%2 f’qugg.. =

‘>>> tuple? =

/q.f'up!e wan hold x_/a!ues of many fypes at

once, and even nrest a list Qr f'up/e inside.

We usvally vse a LIST for same-type data,
and a TUPLE for ditferent-type data. -

-
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The Comma Kule
. -OmmA (S0Ig

A anﬂfe element n a tuple AMUST pe pol!o_wed

by a cwmma. Without ny"hon sSees a Topteplain
valve (int / ste)  MIT 2 g tuple.

r/\/roqq vs erhf

Su> fuplegs :l(ZO) #no comma
>>> a“ypf(fupn‘gf‘)
<clacgs Liar s #jvst an ,+?

=

2>> tuples = (20 ;) #comma added
22> typeltuples)

<class 'rupi'e’> #rnow a fuple
(==

M brackets = tuple too

A seguence of comma - separated

valves with AA)
pParentheses

s treated as a tuple by devcauH'.

>>> feg = /258

>>> fypefsez?

SEe sy it
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Accessing Elements

* .
Elerments of a tuple are accessed JuSt like a
Iist or sfnhy - using .f'ncfexmy and slicing.

Index starts at O; -/ is the last elerment.

Page :

>>> tupiles = (2,9,6,5,40,422

>>> tupie/fo] #Lirst element
2

>>> tuptesl 3] #E0urth ' element
¥

>>> tupleys[1+97] #index by expr
/2

>>> ruptell -] EET ¥ From ,J'ﬁhf‘
L2

>5> rupfef[/f'j #out of range
IndexError: tuple index ouvi of range

Two-way f}qa’em}?g

Positive index counts +rom the Ileft (0,27
negative counts fropm the right (-/,-2..).

An out-of-ramnge index raises LndexError.
g
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re Immutable

q A Tuples a

°

s : |
' ; A tuple 15 TMMUITABLE : once created, its
@

clerents <arrcanVOT be changed. An attempt

':’?:\'-".-‘If'.
@ / :
element raises a4 ?ypeError. -

o to reassign an
@

j J >>> tuples = (e i

@ >»> tupletls] =710 :

TyPeErr,,,, Yruple’ object dogs not :

@ - supporteitem assignment

@

@
L r’]
| @ But a mutable element can change
0 I a tuple holds a LIST, the hst itself can
@ % still  be modified in place (the tuple slot

_@TF Z Kegps  pointing to the same list otaecf'-)..;;

° >>> tuple2 = Ehdys  Lar733

> sox popte233LJd = ¥O Fchange list item
e ' >»> tuplel
Ch ke e gied)

:. @ e =
e
@ i

= G ;'mmuf'abﬂﬂy prof'ecf's the fup!e's own

slots, not the inside of a mutable element.
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Tuple Operations: . +
Concatenation ( + )
The + operator joins two ftuples and y{ugs a
NEW. tuple. Both operands must be tuples.
. @ .
e L ey R ) e i e )
>>»» tupled = (2,968 ol
>>> tuples + tuplel
(o e B s B RIS S e 10)
|
Extending a tuple
Since tuples are fmmuf:able, exf'endfny really
v
puilds a NEW tuple. NMote the (b,) comma’
a0l
|'_>>> tuplee = Pl i e 1
>>> tupletb = tuplee + (e,) #one i(tem
>>> fupft(* 5
LR eI S (T T o7
>»> tuplee = tupleé + (7,_5’,‘?) #many
>>> tupleé
R S e e Ty A P

r'_(/,
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; Repetition & Membership

ﬁepehﬁbn (r )

The * operator repeats a tuple. F:]rsf' operand
is a tuple, second must be an INTEGEF.

>>> tuptes = ('Herlo! "Wortd')

>>> tupl el ™ 3
C'Hello', '"Worid®,'Hetto', 'Worid’,
‘Hetlo', 'Worid")

>%> Fopiler = (Helio' ) #:-‘nﬂfe el em

S>> ruplez ® 9

('He!!o',’Hei:‘o"'He!!a'J'HfIFnj)

Membership ( in / not in )

in returns True £ the element is present,

else False. not in does the opposite.

3>> tuplts = (lged!, ‘Green’, 'Bilue')
>3> 'Green' (n tuplels

True

55> 'Green’ mnot in tuple/

False
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S h'cfng a Tuple

of a tuple. The Form

Slicing pul!s.ouf' a part
s fup!e[sf'arf' £ ostop 2 Sf'epj. stop IS yra

included. Defavlt step i

>>> + = (fo,zo,zo,eo,rO,bo,70‘303

sss> +[2:7] #index 2 to &
(30, 90, 0, &0, 707

>>s +Lcd #start £From O

(10, 26, 365 72, <)

s>s #[2:] dri il the end
(30, 20, £9; ©9, 70, &0

>>> rfo:-’en(f?;zj #step si2e 2
iDL LEs 0 707

>>> | #negative index
(30, 907

s»s t[::-7] #reverse order
Lifo; 70, ko, £0, HD, 36, 20, 107

*
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Tople Methods () |

nyhon y:ve3 buillt-in Lonctions + methods to

2 work on f'uples. First four:

len(? and fup!ek )

>>> tupled = (/10,20 ,30,90 ,§07

: 52 fgn(f'u,o.-‘z)‘) #tcount (tems

>>> tupiel 'aeiov’) #from a string

(’:a-' uell ilvf; Ion! ,U']
>>> f—up."g(ranﬂe(f)) #Ffrom a range

(oiy P 5y <7

count() .and index()

(;o,zo,so‘fo,9o,zo,rDJ
#4+imes JO appearcs

s> t+ =
= 55, A cown ol
2

S>> +. inde el #index of First 20

2
i
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Tuple_Methods (2)

Keturns a WNEW sorted LIST. The or@a'na!
tuple is e+ unchanjed.

>>> t+ =
>>> sorred(t)

(,J?ama" ‘Heena' ' ‘(?RJ';‘Acfr'rj(a')

['Ad[fya', "Heena ', "Raj ', 'Rama']

i), maxl] ; 2om0

P L e e e S T e SR G,

>>> min(t) #emaillest
b

>5> maxlt+) #fﬂ’fﬁg!)"

&7

52> sumlt]) #rotal

238

_>:<_
N -

o suml) needs all-numeric elements.

. Sori"ed() output is a list, rnot a tuple.

Scanned with CamScanner

e T e s e s SR e




Date :

Tuple Assignment

A tuple oF variables on the LEFT can tacke

valves +rom a tuple on the RLGHT. Count of

names must ezuai count of valves.

Page :

>>> (ﬂumf,numz} = (forzo?
S>> aum/j

#onpacu

J O

P>> record = ( {Poojatev0,cst)

>>> (name,.-—cffﬂ/o,sub\jecf) = record
>35> aame

'Paoda’
525 Ca,b ¢ d) = (£,6,5)

ValueErraor

Fm i smatch

no 1 ?ﬂonh values to wvwnpatk

Pa.cv(:':qq & unpacking

. Pa(b(:'né.' valugs -> one tuple (+ = L2,.R).

0

. Unpacb(r'r:g: tuple -> many names.

ﬂ’.

Swap without a temp

(num/,nva) = (nqmzimumf) #swap?

[ ]
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Nested Tuples

A tuple fn'S!'dE another tuple (s a NMESTED

tuple. Handy to store records of mapy items.
P 7 4

*

Prqqram /0-/ .

sf'udenf rec ords

st

o

r

(707" Aman

!

757

i

(/02 'Geet" 967,
(102 ,'Sahil’ 877,
(109, ' Pawan' 77))

Pf"nf(IS_JUO’ , " Fol f‘, ’a’Vamg‘J 'Marus')

in ranﬂ?(ﬂ,fgn(;f’)):

Pff‘nf'(’l'f';ij'[;j(Ojj g

stliJ0+T,s¢L40TL2 D)

st[iJL5]

<0!J

Output
*
S_WMo ol mame Ma,xsg
/ 104 Aman 9%
2 tOz2 Geet I
3 /03 Sahit F7
& 109 Pawan 79
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Tuple Ha ndh'ng

S Swap two numbers

Page :

numl! = J'ni‘(!-npui'{';f'r:f': i )

num? = rnr(f'npur('Second,' B i)

('num/,r*mz.; = (numZ.,.numf)

Fswap

pra’nr(')‘:r'rsf': ',nt.im/)

pPr i'nf-('_';?c ond.; ' ‘nurnZ)

F:‘f!f’,’ /0

Seqona!.’ e

Prpqram /0-3

; area From a function

A Fonction can FRETURAN a tuple - a neat way

to send back more than ore valve.

de* circlelr):

area = 3, /9% %,

Cire = 2*3_}"?'*)-

FETYen (’ar._-a_, ¢cilreld ﬁ‘—rup,fe bacH
Ared,circ = circtels) #unpacw
|
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Program /0-9 : Max & Min

ead r nrumbers, store in a tuple, print the

largest and smallest.

i numbers = tupiel? #empty tuple
n = r'nl"(r""PUf'('Haw maﬂ)’.’-' b

For § in ranye(o,n?-'

Aum = ;'n)‘-(.c'npu +())
Nnumberf = nuymbers T (ﬂum,)
printl ' Max:' , maxlnumpers))

P int (' Min: ., min(numbers) )

1) 52
Max » L5

Minms §F

Why tuples?

IO

e FASTEFR: iterating a tuple beats a list.
o SAFE: immutable; so data cannrot chanﬂe

. b}/ accr'denf.

s Good as fawed records: / drl:hbnary Key's.
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Tuple vs List

' Both are ordered Sequences with :'ndexmﬁ
and Sfl;:lhy. The b{? difference is mutability.

Feature Lisy Tuple
brackets Lo 7 e )
mutable? YES M0

speed silowe, Faster

use Far Same type Fixed record
as dicr “ey no yes

Pick  the right one

o Data will chanjp‘e / grow -> use a LIST

s« Data is fHixed + must not chanﬂe -> TUPLE.
o A tuple of coordinates (x,y) or an &3

* colovr (fﬁab) are classic tuple uses.

A tuple gsAmcanM0T be chanﬂed once made.
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Inf:roduchbn fo ' Dicts

# s
A df'cf'f'onafy s a MAPPIMs between a set '01.0
‘v(ey_s' and a séf of valves. Eacj: Key s valve
pair is called an LTEM.
iterm = Key s value
b

*
Creating a dictionary
Lterms yo f‘nsx'a(e (( } curly braces, b(ey and

valve joined by a colon, items by commas.

>>> dicts = (} #empty dicr
3>> dicrz = dicr () #also empty
>>> dict3 = ( 'Mohan' 9, ‘Ram' 157,

‘Suhel' 792, ' Sangeeta'ss);
S>> cidiicr3f tRam' ] #value by «ey
77

i KeZ rules

. Key.s must be UNIQUE + IMAMMITABLE (nUrn,

. str, tuple). Valves can repeat, any type.
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Accessing Ltems

A list / tuple is indexed by POSITION. A
dictionary is indexed by its posticEKEY.
Each «ey acts as the index and maps to one

value. So the ORDER ‘of items does not matter.

33> dict3 = {('Mohan' 195, 'Ram' :57,

'Suhel ' 192, 'Sangecta’ (55}
S55 i Pl Ram

¥7

>>> dict3['Sangeeta’]

g

>>> dict3[ ' Shyam'] #missing Key

KeyErrogs 'Shyam’

Wa.f'th out

. feeacf:}':ﬂ a mf'.s.sfnﬁ Key with [ j raises
. KeyError. ¢
e Use .yef(wey) to avoid the crash - it

s returns Mone i the t-(ey s absent.

'Rarm’ always maps to &7, wherever it sifs.
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Unlike a tuple, a d{cﬁonary CAN be chanﬁed
atter it is creafed - adcf, updaf'e or delete.

Add & modffy

T >5>> J = {’Maﬁan':?r,'ﬁam’:59}

>>> d[ ‘Meena'] = 78 $MEW wey adds
>>> df "Ram' ] = 90 #old ey gpdares
>>> d

{ "Mohan':9¢, Ram' 10, Meena' 7%}

Delete : del / pop / popitem / clear

>>> det df"Ram'] #delete one ftem

>>> J.pop('ﬁ'fohan') #Hremove + refurn

s

>>> d.popitem() #removeglasi (tem

>3 d.clear(? #empty the dict
det o Hremove t+he name
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Membership & Traversal

Membership ( in ) :
in / not in cheek for a KEY (not a value),

ref'urm'n"g True or Fal.fe.

@ >>> d = { 'Mohgn':95, Ram' :87, 'Sokel ' 92}
= R SR e R -
@ True i
n&".‘r::’.. 53> 'Suhel)' nmetr in d -
Falzce
e
e
° =
5 Traversing a dictionary

A for loop visits every item. Two ways:

®
e #Me thod / - /90p Drer Keys
>»5 £or Key in d:
P,;nf(xgy,';',d[«eyj) 1
. 1
#Method 2 - Joop guer :'fEmS()
@ b e d. i tems()
print{« ' v}
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Dictionary. Methods
Key s / valves / items
>>> d = ('Mohen' 95, ‘Ram' :57)
>>> d - Keys()
d"cf__.»feys(f'f‘»\fahan'l "Raw' )
>3> d.valoves()
dict_valves([9e, ¥9])
>>> d-‘-f?m.f{) )
a{itf'_ff'em.s([('r"i"ohan',‘?f}l('.ﬂ?ﬂm‘,?'?}j) :
o

get / update / setdefavlt

>>> d,yer('ﬁam“) #¥safe read
59
>>> d.ger('johan') #mf:s{nﬁ - Monme

>5> d,updafe(fJGggfa':?ai) #mgrﬁe
>>> d.;erdgfguff('ﬂnn'JO) #add (F new
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'Worb-(ed : Word Freigenc:i

meram'/0-7 : count how mary times each

character appears n a Sf'rf}oj, us:]ny a dict.

st = input('Enter a string: 1
die =201 $empty dict
S far ch Tn st: '
i ¢h in dic: #seen before
d:‘n[chj += /
e /fe #E7rst Fime
diclcnd = ¢
£o , Key fan dic:
Prf'nf(*‘eyl'."Jdr'cf“f.y’:”

Output +or 'HelloWorld'

The Key (s the characf'er," the valuve is its
running count. Same idea counts words in

a sentence (split Frst, then count).

smm@mm&ﬂmﬂm
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Phone
then loow one up,

. Phong = (5 0
Phonge[ 'ﬂmi'na'j = "5’!23‘1!‘670

_phone['Taseph'] = 7700//2233

nameg = :
taput( ' Whe se NUmber?

P F Name

Numbers gg valves,

o+ ')

'n phone:
prfnr(phonffﬁﬂmej)

else;

Printl ' mot Found')

e L

0D = - ! ; .
(o) (/:"0ne ., 3. Tihzere i st
N

Five!'
B

A 'Srve"" 125 'Ni‘n?'}
>5% lenlODD) #-

>3> 7 /. 0DD #True

>>> 00D. get(9)
>>> dey 00Df 9]

#'Np'ne %

#remaye -h(e)lf 7

L ——— Sl T e
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Append %’

?

et o What i+ does ;
len(t] number of elements 5
tuple(s) build tupie From segquence
t.count(x) Fimes x appetars

t.indexlx? index of Frerst x

minCtl smallest+ element
max {7 largest element
sumlt? . total of el ements

sorted(+t) new Sorred LIST

ﬁ’emembef .
. « count() and index() are METHODS (t.count).

!en/m:'n/mﬁk/&ﬂm/.forfecf are built-in FUACS.

sorted() returmns a list, tuple stays  same.

. - - 1 *
index() on a ml.S.Slnﬁ valve -> ValueErrqr.

b

Mo append /) remoue: tuples are immoutaple.

N
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Appendix." Dict + Compare

Dictionary methods

4
d.weys() list of Leys

d.values() 1ist of vajues

d.items() Iist of (%,v) toples

d.jef(47 valie or Mone

d.update(dz) merge d2 into d

d.setdefavit add « (£ apsent .

d.popl«l remove K, return value
d.clearl) empty the dict 2

<

Tuple vs List vs Dict

Tuple Lijst Dict
mars & [ Gy
ordered yes yes yes
mutdbfe no yes H yes
index by pos pos Key
dupes Yes 7es Keys no
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fecall & Mistaces

Common mistakes

@ thﬂfe-elem tuple
(20) is an int; (20 is a tuple.

@ Chanﬁf'ny a tuple

A ek T;/peError (immutable).

@ M‘ss:'nﬁ Key
.-H-:: :
dl'x'] -> KeyError; use d.ﬁef'('x’).

@ Bad dict «ey

list can't be a Key (mutable).

Quick  recall

Tuple ( ) immutable J Dict ( 5 Key:ua!ue J

o Mpoemonic 'CITMS' tuple funcs: Count, -
. IndexJ Tuple, MJh//Max, Sum/Sorted.

PYQ trend

e Find output: S!:'c:’nﬂj counf/t'ndex (2 m«).

. Tuple vs /r'sf'; dict methods K’eys/ﬂef' (/-2m«).
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