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Chapter 11 - Loops

Contents

11.1.1 Collection-Based or Iterator-Based LOOP (FOIr LOOP) .ecveeveeceevierieeieieriesreceeiereste e sveevean 2

11,12 TEEFADLES .ttt ettt e et n e 3

11.1.3 range() TUNCLION w.uiuiteie ettt sttt et ettt bbb ee 4
11.2 Collection 000353(73 Loop oor°>[§§:(Looping over a Collection) ....ececeececeeeeieceseeeeeeieeeeens 4
11.3 Collection §\<§§o§ Loop 005@5: (Looping Over TWOo ColleCtions) ......ccvevververerereneeneeresreneneens 6
11.4 LOOPING iN SOMEA OFAEN ...ttt ettt sttt s be st et be st et et e b seneen 7
11.5 88 3203§j00p5 320380625 B[g:(Custom Sort Order).........cvvveeevcvvveeeneeeeeeeeeeeeeeceseeeeees 7
11.6 Dictionary key qo:@é Loop oo%@é:(Looping Over Dictionary Keys) ....ccoceeerrererenenueneeesennens 8

11.7 Dictionary Key §§ Value eﬂ'):@é Loop oo%@&(Looping over dictionary keys and values) .... 8

11.8 Looping Over MUltiple IHErables ..ottt ettt 8
11.9 For Loop 03a3:g) Dictionary 303&:q) Item q:03 GQ0RO5(GEz ..uuuuuwmmmmvrvrvvverreecesssssssssssinnnnnen 9
11.10 §oeée§ sscgspsgdézeqo% dﬁ(ﬁﬁ Group {go@é:(Grouping with dictionaries)......ccccceevenene 10
11.11 List or% Loop ooS@E:(Looping LISES) terreureteete et ctect ettt ettt ettt et et e be e b be e aeaeebeens 11
11.12 LOOPINEG DiCtIONAIIES.c..eueeeeiiriieeeierieniee ettt et ste e s e eeseeste st esaessessesseeeessesseseessessesneensessessens 11
11.13 Breaking Out of Loops (break , continue and pass statement)........cccceceeeeevnenenenncnennene. 12

11.13.1 “PasS” STALEMENT cc.uviiiiieiecte ettt s e e s ree s abe s s be e s bae s baessssessssaesssaesssaesnnen 14

11.13.2 For loop 4?@ else Clause o@:ﬁlz%éwé ............................................................................... 14
11.14 NESLEA LOOPS .eeveeereiirrieeietestesreetestestesseestestessesseessestessesssassassesseassessessesseessessessesssessessesseessessassens 15
11,15 WHILE LOOP wtertiiiiiiiiiieieeie et et et ssteesteesae s te s bt ssteesbeesse e seasseesseeseassaasseesssanssenseenssenseesseensaenseens 15
11.16 LOOP CoNtrols (USING Break) ..ciccceceeirierieieininienseesessessessesessessessessssessessessessesessessessesessessenes 19
11.17 USING CONTINUE ..eeiiiiiiiiieteeteeteeste et et et ee e e vt ebeesbeesse e st esseesseesseesseesseesseesseenseesssesssesseenssenseens 21
11,18 USING PASS cuveverrereenterrirerrtentesseeeestessesseeeessessesueensessessesnsensessessessensessesseessessesseensessesseseessessesses 22
11.19 (%éoooc)? 3908&501 ooo?:(word) q_p:or% eqogo%@& ROBOD ittt 22

11-1



Chapter-11 For Loops
Chapter-11 For Loops

C C [} QC(roc C C .y C
o?ssao?saeo:(block of code)ooozgo? sa@e@e 3000000(repetitive) execute Qel¢)

~Go

< c . Q ° < Q C co C co
oa@saa] for loop &¢ while loop o sgogs@pa@u For loop o) ogoged]c:ooq,(g:(sum)l Qe3g]00$®:
(average) o)ooé aggregate q_p:oﬁ’) ogcf)sﬁ af?:a)p_Sn

C < [} oCroc C C .y . C
o?ssao?saeo:(block of code)ooo:t)o? |06 32000000 (repetitive) execution Qe

c O . N < C < Q C < (o] [o] C . . . .
[§c:o? iteration o?eeT:Dp_an QeIe[/es) s@@ea@eqsaogm 3053 qR|C definite iteration
C < C < o C C (o] [o] [ . . . . C c
@@oo@u QRO ag@eaaeqsaogm 3200320 VORI indefinite iteration @o)oo@n
Definite iteration oop_S for loop @éwéu Indefinite iteration :Dé while loop @ogoaén
o%e@ogc python ogcc: for loop c;\(f: while loop q{ej (J)aﬁ[‘;(ﬁwéu For loop ooé definite iteration
loop @ogoaén Loop oorgqeé 39@4539@613903(73 ssogsscqﬁoaé loop @éwén
While loop 035 loop oorgqeé 39@@39@61390805 390839@] agoleoaoe@oé indefinite
iteration 0peal(g:gda0p51 While loop 2005 32030005 326(g3e65076993 capnd20p303¢ea0E
{ ° 2 P o0 0] ot oo § AR 8] 2297
Q C < < C C (o] [y coc¢C . . . . .
loop 0 oooe@qe@@@eoooe@og celeNlceleplonkczlepicalon] e@oeﬁ, e@@.%ccﬂn (indefinite iteration
@éwéu)
11.1.1 Collection-Based or Iterator-Based Loop (For Loop)
Loop oo® °§oo§or(§5: variable(i)@§ agogsfaeozor)o%?(a collection of objects)oc\xj) itemg)os
< c o 0O C e c 0 (N C C < [} C C c O
00D o?ooua[gz loop 3203C:0000P00D  GEOICEHMIEERY  OOPQP: eaoocg[meongcso?

Collection-Based Loop 3%60?05 Iterator-Based Loop v G@T&)éll

Python for loop &\ syntax ©o 939308(3]390938: @oc)ooéu for keyword &\ G§’.)O§)Cfo)(% variable

NoQ Qe e Q. Sond in k d So5a2955 S RS <i ble> i Q. .8
(I) C\?O’JOD&II quG§O(Y)08C In Keywor C\P(TDOD&II G§'D(DSO'.008C iterable> item qp.,gpo&n

for <var> in <iterable>:

<statement (s)>

<iterable>:>a@c object gz 3293260z @oc)ooéu(<iterable> is a collection of objects)n poed
<iterable>oogC list ooo°>a3 @5%53003 tuple ooogsgmé: @5%5ooén Loop body 390*35:%’1 C\Péqeé
<statement(s)>0r?) indentation [§(°: eq:qeén Python control structure 3¢ for loop oééﬁopoé item
Q c.9 Q Q < =1 c Q N [o} c . o 2 Q
000]|C00 execute CROPOI RLED- i = 1 3ORND execute CROVPOI CQE§IM i = 2 OOV
C < NP C C o < < < ¢ Oo¢ C
execute QRO o)oo@@g 20009050020 DY  IPCEI2ORMD  GEIODVPOICEINDC  execute
C\?(S&)éll
for i in <collection>

<loop body>

11-2



c C <
GO’)’.)CSG)('DEg% LOOpS

11.1.2 Iterables

Python 088 iterable ax%aoé@o loop oo%géoaé data type qs @5@wéu Iterable @\

L

3988'305?3 iteration 098%3339_5 object o2 @o%oop_gu (means an object can be used in iteration)n
Object ooog?ooé iterable @5%8 built-in Python function iter() 063% oopéeo:%éaoéu String ,

list, tuple, set, dict ®:>aé: data type qp:oop_g iterable @éoaén

iter ("python") # String

<str iterator at 0x208d9926088>

iter(('red', 'green', 'blue',6 'yellow')) #Tuple

<tuple iterator at 0x208d99009c8>

iter(['red', 'green', 'blue', 'yellow']) # List

<list iterator at 0x208d98e8148>

iter ({ 'matthew': 'blue', 'rachel': 'green', 'raymond': 'red'})#dict

<dict keyiterator at 0x208d9919228>

iter({'red', 'green', 'blue', 'yellow'}) #set
<set iterator at 0x208d98eale8>
G@D(ﬁcﬂccéoaé iterable eo?orc):)aé: :féeugorc) iterable e@o%oaé object g[o2 @o%[cz\paéu
< C . C . C C QC <
G3OMON RQUEDORC integer 200 iterable eo?ooea)oe@og TypeError 6osco9epdll
iter (42)
TypeError: 'int' object is not iterable

GFOPM 20000¢ float 2005 iterable emo%eoooe@oé TypeError co:c38eS1
B09°Q > ? G Typ 3000

iter(3.1)
TypeError: 'float' object is not iterable

[ zolonlen 80@3088 len() &)é iterable e(fgcf)c;oooe@ocf‘, TypeError GOZC\%é@éII
iter (len)

TypeError: 'builtin function or method' object is not iterable

11-3



Chapter-11 For Loops

3033)|0322:(§¢ collection 2360705 container aaqgjjs3a00:(type) qPi(g&(030005 string, list,
tuple, dict, set, §<f3 frozenset o%LoogC iterable qpo @5@wén Loop oo%%éooé data type qpo
@03@oop_gn integer §\<§ float o%ooé iterable data type q[o: eo?or%]u

11.1.3 range() function

ole e . o c N < ° < cocC <

range() built-in function ep) for loop §¢ ogsj 320R$3200:3qR:00011 Iterate CRO&CIOPY

(o Xy C < . [0} Q0 < T . Q o OC <
00§:320RI200¢:(sequence of integers)o? @cquopjsaaﬂ built-in range() function 03 2982001

C < . N C < . < Q C
range() 0Q0>c0:20pP36¢ object of class range m@zgoao@o)oop_ou List 0209 2960P0> tuple

00050l Range object o3 iterate coS&E&a0051
L g J L L L 8

for number in range (3):

print (number, end = " ") #end="" &)é output orc?’ @qe:c@(ﬁeoTe@q%

01 2
range([start], stop, [step])o3¢ start 20p5 ©ad: item (62051 Stop 2095 3289: item

3o 3o

c [y < Q C o ° QC c < C ° . <
POPR$300I 2GS 0P3RS ooloéali Step VPO POKE 303 39@0: item ©pOg)
C c O C (N
coPaepdad cud(goopdi
e start: @@a@:&%z(starting number of the sequence)
e stop: 33990%% @o%éaé(r%%(generate numbers up to but not including this number)
e step: This is the difference between each number in the sequence.

N (N (N C ¢ 0 C N ¢ <
Square brackets[ Jooocopeepooo:0py start &¢ step 20pd C\?S’BOCD@SQQ']?ODD OPYCON$
Q

mwén eooéeo:cgjé star=0 @&Déu step=1 @o%aaéu

L

for number in range(0, 8, 2): # last one is step
Prlnt (number, end = u)

0246

total = 0

for number in range(8):
total += number
print (total)

28
11.2 Collection 038303 Loop 0o5(g&:(Looping over a Collection)
len() function @8 item sfaqueﬁ 39@613903(73093 ﬂo@z range() function oéooésj loop 005
%E:Dén
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colors = ['red', 'green',K 'blue']
for i in range(len(colors)):

print (colors[i])

red
green

blue

C [o] °

Len() e range()(')? GO?SU\) for color in colors code 038 colors aSL:Dé list 0539

color item 0)039:9]52908 e@T@s loop ocﬁgéoap_sn
L L L
for color in colors: for x in [(1, 2),(3, 4),(5, 6)]:
print (color) print (x)
red (1, 2)
green (3, 4)
blue (5 7 6)

Tuple condlo€esod list 09200 item 6o 0699|E:803c0aS: for loo oo%@ooo%oogéoo Si
p % § s T 08 LQ.I ° T 8“ p Y i &

for i, j in [(1, 2), (3, 4), (5, 6)]:

print(i, j)
12
3 4
56
Loop 03 G@OE:@@OUS@&(Looping backwards)

Loop orc?’ c?é:(\])qﬁ[:@é G@DE:@:%OOS%E:D@CM

(o) len() §<§ range()o% &Pej start: -1, end:-1, step:-1 Go:sj loop 099 G@oéz[gﬁ
0058&0pS

(J) reversed() 093 agej Loop 093 G@D&@% oo%%éooéu

colors = ['red', 'green',6K 'blue']

for i in range(len(colors)-1, -1, -1):

o

print(colors[i], end="' ') # G’BC\NDSC\%OSQOTGo)eﬁ end=" " U%&P:méll

blue green red

Q o o C < co¢C c
reversed() o ogzcj loop 0% G@DC3@§ 005§

for color in reversed(colors):

print (color , end=' ') # @quc@ﬁeoT@@q% end=" "' dcéofggoaén
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blue green red

colors = ['red', 'green',6 'blue']

index = len(colors) - 1

while index >= O0:
print(colors[index], end=' ')

index -= 1
blue green red
Item gp24¢ index §clodqpza’ o3¢) cu3(gqs loop 0o3[gE:(Looping over a collection and indices)

colors = ['red', 'green', 'blue', 'yellow']

for i in range(len(colors)):

print (i, '--->', colors[i])
0 ---> red
1 -—--> green
2 -———> blue
3 ——=> yellow

C C . o ° c c . c .
63200003C enumerate() function o @o?:[glooozoagu enumerate() 200 index §¢ item

(o] N

o3 \@" tuple 0069 @cooorgeooo Si o3 tuple o3 for loo 005[§° ond &:8 coodmr20051
L08°up L§L °& Lup T p ° 089J° T IL@

enumerate() 32032922003 function o] §S20pS1
u 25QPE0R s 2

for i, color in enumerate (colors) :

print(i, '--->', color)
0 -—-> red
1 ---> green
2 -—=> blue
3 ——=> yellow

11.3 Collection §5?0§ Loop oorS@é: (Looping Over Two Collections)
. < Q C . < NS < C coc < C
Collection §09 206000 list §.®s[)o§ sgog@oaesaoc C\?OGj loop 0O5&C2001 Loop 0052009

lo]

33| IO T>§03:03:82005 collection 2BewH0d list 3203200 §2031 083@35 min()
G]. 08 ‘?@" L°§1 @ [ Gl @ 1 5

°°r80

3’30:?2@[ ooo:oaén min (len (names), len(colors)) @(c: loop oor%qeé :39@43 sgéé: ot
39@613.;08(73(8) ﬁpoaén

names = ['raymond', 'rachel', 'matthew']
colors = ['red', 'green', 'blue',K 'yellow']
n = min(len(names), len(colors))

for i in range(n):
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print (names[i], '--->', colors[i])
raymond —---> red
rachel ---> green
matthew ---> blue

Parallel iteration Q?f)qag?saogcf) zip( ) function ofLﬂ :ma?:@looozooéu

for name, color in zip(names, colors):

print(name, '--->', color)
raymond ---> red
rachel ---> green
matthew ---> blue

11.4 Looping in Sorted Order
C Q Q c o c (o] < c o e
codepe [0 936005 ®o0dieq spdepe QPP ©20p5(g¢ Sooo:(Gs(sorted)ooos

@5@3@98 loop 005@5:

colors = ['red', 'green', 'blue', 'yellow']
# Forward sorted order
for color in sorted(colors) :
print (color)
blue
green

red
yellow

# Backwards sorted order

for color in sorted(colors, reverse=True):
print(color)

yellow

red

green
blue

11.5 88 3203§20p3 3203&:[gdea0E 8[gE:(Custom Sort Order)

colors = ['red', 'green', 'blue', 'yellow']
def compare length(cl, c2):

if len(cl) < len(c2): return -1

if len(cl) > len(c2): return 1

return 0
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print (sorted(colors, key = len))

['red', 'blue', 'green', 'yellow']

11.6 Dictionary key gp:[g¢ Loop 0o3(g&:(Looping Over Dictionary Keys)
my dict = {'matthew': 'blue', 'rachel': 'green',6 'raymond': 'red'}
for k in my dict:
print (k)
matthew

rachel
raymond

my dict = {'matthew': 'blue', 'rachel': 'green',6K 'raymond': 'red'}
for k in my dict.keys(): # .key()@éloopooga%én

print (k)

matthew
rachel
raymond

11.7 Dictionary Key && Value gpz(gé Loop 0o3(gé:(Looping over dictionary keys and values)

# Not very fast, has to re-hash every key and do a lookup

for k in my dict:

print(k, '--->', my dict[k])
matthew ---> blue
rachel ---> green
raymond —---> red

g C C C °
# # .items () 0P key &C value $O300):

3o

D300
(S E

for k, v in my dict.items():

print(k, '--->', v)
matthew —---> blue
rachel ---> green
raymond ---> red

11.8 Looping Over Multiple Iterables
mo%aoo(rggqp:ooé iterable collection qp:@cﬁeoao list, tuple 0303 looping coéoaés:;é]
L L o, L L L S,
zip() function OSL :raoﬁ’?:@paéu zip() or% sgo?@[ej CDOC)?CDO% @qo:oapé list, tuple o%o% eéo{):ﬁé
. C [\ *] C N C < N . [0} C <
looping cpO0POM) 6320503C cﬂc:[gooozoogn zip() function ¢ tuple qP:07200 QOG0

Q c ¢ < <
Tuple 07 for loop 003§ unpack cRO§2RJI
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letters = ['a', 'b', 'c']

numbers [0, 1, 2]

special char = ['@', '$', '!'']
for 1, n, sc in zip(letters, numbers, special char):

print (f'Letter: {1} Number: {n} Special Character: {sc}')
Letter: a Number: 0 Special Character: @

Letter: b Number: 1 Special Character: $
Letter: c Number: 2 Special Character: !

1, n, sc in zip(letters, numbers, special_char)cgéleuemchneélht

N C . Q < < < N C . Q < <

0¢ | @9 item Q2207 0QODLROPOI NuMbers VPPY list COY N @9 item Q2207 0QOLROROIN
. < N c . Q < < . C N N .

special_char 0p20p) list 009 sc @g item Q220> 000000 Zip() @g 020011 (combine

0820251) 63905008 list (¢)a03 loop 02900 °°[§§ 5&E00 e@%@oo’roa Sii
T 8 08 9 11 P e @° OSL Tt ° 8

S

letters = ['a', 'b', 'c']
numbers = [0, 1, 2]
special char = ['@', '$', '!']
operators = ['*', '"/',  '+']
for 1, n, sc, o in zip(letters, numbers, special char, operators):
print (f'Letter: {1} Number:{n}
Special Character: {sc} Operator:{o}')
Letter: a Number: 0 Special Character: @ Operator: *

Letter: b Number: 1 Special Character: $ Operator: /
Letter: c Number: 2 Special Character: ! Operator: +

11.9 For Loop a3a3:¢) Dictionary 32038:q Item gpzo3 eqogod(gé:
C [\ C N C C C . C QO C c O ¢
G300 ROEIVV list 0I000RC o']occ;c?oo@ item q_p:@ﬁ 6]0(:3% 39[_99 326§)I20000) §P0Q
C c o < . < < c . C N C [o] N
RUe2 @o)w@n d 8020pQ empty dict 0099680005000 if statement @g d 000gC eqey|C(True
< c < < [0} c C N (oY o 0O¢C <
@oqﬂc) opReRI (qescy|C(False) 920¢ eo?odlu) oooa’]c;ogoo?c: (0) 020060
colors = ['red', 'green', 'red', 'blue', 'green', 'red']
# Simple, basic way to count. A good start for beginners.
d = {}

for color in colors:
C C c O C C
C\ﬁ)JC(True) oop_.geen ﬂG?C\J)JC oooeja GC\POO Il

if color not in d: #Caogée
d[color] = 0
d[color] += 1 # cnéa']eog
print(d)
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{'red': 3, 'green': 2, 'blue': 1}
C (o] C . oC < <
3200056 code Q230 @g pythonic ©07C @@eq:ooo:oo@n
d = {}
for color in colors:
d[color] = d.get(color, 0) + 1
print(d)

{'red': 3, 'green': 2, 'blue': 1}

11.10 §0epSe@l BRapazadiea0d c3ade) Group § [§&:(Grouping with dictionaries)

0006390 empty dictionary 0063 @co&)a 51 names 332005 dictionary 06 §2625
2°8 Pty ry D (YROPR 0P ry Co9 §o0p2

00391803 loop 00520051 §96050000dE:8@ 320503 ke @5009"@" S key 300D
LQI A o p & § & qu ° ﬂ@ T Yy it M y 08
< C < O - [y C N
3PQPOORVPY §OOPOQP? list epl k) @LC\?OOD&II
names = ['raymond', 'rachel', 'matthew', 'roger',
'betty', 'melissa', 'judith', 'charlie']

# In this example, we're grouping by name length
d = {}

for name in names:

k _ l # C o, %, o] C C
ey = len(name) §20PODICVEE 32MEPI2CVEEE ) 0ROV
f k t a d' # 20 C Cd N C (o] C c ¢
i ey not in d: 32MQEPI2CPE326§3200D00 d COORC V{AY|C COPVE)
d[key] = []
d[key] . append (name)
d
{7: ['raymond', 'matthew', 'melissa', 'charlie'],
6: ['rachel', 'judith'],
5: ['roger', 'betty']}
String qp:or?) G(ﬂ&o&(concatenate)q§ :?aogor%coé: oésooén
names=['raymond', 'rachel', 'matthew', 'roger', 'betty', 'melissa’,

' judith', 'charlie']
s = names[0]
for name in names|[1l:]:
s += ', ' + name
print(s)

print (names)

raymond, rachel, matthew, roger, betty, melissa, judith, charlie
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['"raymond', 'rachel', 'matthew', 'roger', 'betty', 'melissa', 'judit
h', 'charlie']

Sequence gp:03 update CO0&IT20R050NS: 23220551 0 © 9 303 03§23 0PSA3:E

q QP up PO8|$3203 228 X 1 QP 253

§t§oo&73§:oo§q 39'3:0"?:(73 G(.ﬂé:&)éll

result = []
for i in range(10):
s =i ** 2 # 00329123 &ogw&(rgc°méoa Si
- L°Q.I 7 i EB
result.append (s)

print (sum(result))

285
11.11 List or% Loop 005@5:(Looping lists)
my list = [1, 2, 'Python', {'a':1l, 'b':2}]
for item in my list:
print(item)1l
1
2
Python
{'a': 1, 'b': 2}
enumerate()
Index é0lodgps(géoopSs 0058Ea0051
for idx, val in enumerate(my list):

print('idx: {}, value: {}'.format(idx, wval))

idx: 0, value: 1

idx: 1, value: 2

idx: 2, value: Python

idx: 3, wvalue: {'a': 1, 'b': 2}

11.12 Looping Dictionaries
my dict = {'hacker': True, 'age': 72, 'name': 'John Doe'}
for val in my dict:
print(val)
hacker

age
name

for key, val in my dict.items():

print('{}={}"'.format (key, val))
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hacker=True
age=72
name=John Doe

29p0¢ (@)3208 03§:(00)cde 2030305 aB8:(9)ad:8claop] list 889 orpdSesosaSdl

Empty list §\039Looéeeooc73:nén range (10) orcg) for loop oorSoop_Sn :3.9(\)(1508%:
(midpoint) (3)0005 00503]8 lower af?’oop_g list oogfoopéu @3(9_]8 upper a%ooé list oéooloéooéu
midpoint = 5 # set the midpoint

lower = []; upper = [] # make two empty lists

for i in range(10):
if (i < midpoint): # split the numbers into lower and upper
lower.append (i)
else:
upper . append (i)
print("lower:", lower)
print ("upper:", upper)

lower: [0, 1, 2, 3, 4]
upper: [5, 6, 7, 8, 9]

11.13 Breaking Out of Loops (break , continue and pass statement)
Loop c{Pz:raognS statement (Q)?Jeo

e break statement

e continue statement §\<f:

e pass statement cr%@)sooéu

°

Break statement §\<°: continue statement o303 :Dse.j loop 005O(loop behavior)od
S [ L L L

8:2855551 Break stat t o3 o0 hile | S aSorEaomdS | Qona S S ¢
G@:)C.,?cw@n reak statemen (79 O?QQ wnite loop ng G].OUJ:%,DO(YQO% oop %Co(\)&o GIOU)Q

cog <

OO&COOII mé@é:@o:@é loop 3908&? exit c\?f)oap_gu Continue statement 0% o?ej while loop

085 G(q%ogo:oo@):)% loop orgézcoé: next iteration o%eq%ogo:%éooén

break: Jumps out of the closest enclosing loop (past the entire loop statement)
#Stop the execution of the loop.
my list = [1, 2, 3, 4, 'Python',6 'is', 'neat']
for item in my list:
if item ==

break
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print (item)

1
2
3
for i in ['green', 'yellow', 'blue', 'pink']:
g g g C C ocC C O ° C C C C
if 'blue' in i: # 'blue' GGTJ(T)OD@S?QIE?(%C loop (Tf(\?oo 6100)«%00)038"
A} A} eo X oo C o C
break # 'blue © o)[(jo loop 00e 30 eeloatevatievios
print (i)
green
yellow

Continue statement or% corrgﬁoorgc;@ooé loop oﬁ’) q&oo%@: ec?oorgcooeé\: item 330803
mtﬁ(continue)oo%a%oo@f:a@ﬂorgé oslsooén (continue statement terminates the current iteration
and proceeds to the next iteration)i 6393058093088 'blue’ Gep(f):o&f):faa'] loop orc?’ qcc)ooca@z

@%@,G:Doe@oé 'blue’ ocleonpcol
Continue statement

o < < COo < < C cre < < c 9 < < <
continue: GGT.)(TJOD&SGQ’] C\)mﬂespmeéfoo@ G§q0§ G].OU)%[E]S eﬁf.)ooooo)oooo? aooooooooau

(Jumps to the top of the closest enclosing loop (to the loop’s header line))

for i in ['green',6K 'yellow', 'blue', 'pink', 'red']:
if 'blue' in i: # 'blue' Gsporgoaésaéﬁogé loop q&og;zc@éeén
continue
print (i)
green
yellow
pink
red

C C, , C C__0C _C. I\ C _c(e c_C C
:noomeoeoogc blue GSTJ(TJO()@G?E{I:?UC))C i='blue' 3’900)(73 qoooi[gﬂze‘?oooooo 3200032

:Dog(next iterable item)or% @%ooo&nén o?L)oe 5 'blue' item ed]c;oogeon

# Continue to the next item without executing the lines
my list = [1, 2, 3, 4, 'Python',6 'is', 'neat']
for item in my list:
c 5 . . C c . C c(e, C C C
if item == 1: # item :)Je 1 @o)(\J)JC loop qo[(jo&?’)m ooo)? o)egll
continue

print (item)
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2
3
4
Python
is
neat
11.13.1 “pass” Statement
C N C < < Q < C N
@cowe@sae§m®9z99 loop qooo‘%qep_gsa:-ﬂ pass statement o) oop_gooo:@c:@g loop
éga%, eocﬁoo%é’éoaén ooﬁqps @s&swésao% 5009 run géoap_Sn pass statement o3 conditional
L L L L L L

. C N o o <
if statement §¢ 0320:600§2001!
pass: Does nothing at all: it’s an empty statement placeholder
for number in range(1,5):
if number == 2: # If the number is 2, proceed as normal

pass

print (number)

Sw N

11.13.2 For loop §¢ else Clause 0303:8E20p5
. [o] o C . C < C
Iterable item q[o: eﬂeoo;)ﬂ loop aaagzoam(termlnate)oapjsga'] else clause 20p0 ©0C
S 583865 L Q Q (Q,2.~~S .Q S (RS S S S Q. ¢ S f
FOQ0 CROOLERJIN Loop 00992000 @oaqooog QeLV0D e[gooc §000§g2:0P0 20§)$0R0° for

C [} C o (N
loop oz¢ else clause 03 cOPYR:20RIN

Loop else block: Runs if and only if the loop is exited normally (i.e., without hitting a break)

for i in ['green',6 'yellow', 'blue', 'pink']:

print (i)
else:

print('Done.') # Will execute
green
yvellow
blue
pink
Done.

Break statement G@D(:‘. :Dg_% 3.99{):08 Geporgessoé oorggcft eqor\a q&m%sgo:c&lé else

clause :ugC secx?écx?ﬁcgéeé eo?o&sou (The else clause won’t be executed if the list is broken

out of with a break statement) Gsa:)(rgogce: 80@3@(3 @ooozoaén

for i in ['green', 'yellow', 'blue', 'pink']:
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if i == 'blue'
break
print (i)

else:

print('Done.') # blue cepo5a0pdassl break (§dog0z(G: loop 0 ogoa0pSu

green
yvellow

'blue' GGP(‘YSOO@SG’DQ'] break @o%ogo:@s loop qf)oo%@: d;):o loop 39@500050%
< < Q C coc C Q_Q C
0Q(509233001 Loop [9:@39:)(: Cléleplye eoaoe@og else: 03 eeepoocﬂu

11.14 Nested Loops

¢ O < C N N Q < o (o] QC <
GS’Q’JO’J(Y) (Y)GO? run GlC C § Hep) O’.?J(Y)@qu} 39(\)0)380’30’)@(\)0(7? 330)61 @Ggll

for i in range(1,13):
for j in range(1,13):
print(£'{i} x {j} = {i*j}")

Output ogqlc%q& run @@fo']u

11.15 While Loop

While loop :>a§c ooné c=1aV)

S8 00630 39@@39@ (initial condition)o>903
20819 2% § Tt
C C
($]abls)

Q

Q

O

0020251 True [§o°> & loop 03 ©07E3cudcud(loop starts executing)20051 Loo ooéoo%@o%&
* 4 POy G P g)3o P it it

G@O(rgmogeé](ﬁ @%@sﬁ while statement 33@@39@§(test condition)o% oo%eao:@«%oaén :)305905
C

C C c [N C o . < C [N C
002520 33@@39@@ 0209200 ©$6§0g| 0220000CY: while loop 2P0 ©§002§I3 FAPONVOCS
(\%é@)éll (As long as the condition remains true, the loop keeps executing)i @e@@e@(test

condition) False @oc)oa@fsaeﬂogé while loop q&oo%c@éeéu
ooor%@lcﬁsaql(ﬁ@o 8800@feosaogf @G@G@G@(test condition)oap_S eéwp_:):rasﬂgﬂ False
< c . < C C ¢ o¢c < C o _Q . . N C
e@o)q,?_lc while loop 20p0 200560799 §O0DHAOYEDRS VLROGEVI CEIY While loop exit e@o@c&lc
Ctrl+C :)?Beo?org ooo%@é:@éz@(f: oecjoqf)or% q(c)oo%d]u(On most systems, Ctrl-C will abort a running
program.)

e  While statement 085 oo%sﬁ 39@[§$G§(test condition)ooo%si) &oéq@éu

o While loop ®ooc39mo cooeﬁ True @o:oog s@e@e@ec?oo QCP)SQ ooéu(Every while loop

needs an initial condition that starts out true.)
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C c . c O < ° QC < C o (o]
e True @@cgjc while loop 320pC:q M3QP:320:00: run AOeERJI loop &) 63200033200
C C Q C C C [N . o _0 < C <
GEPNMOE3OC run [9: chpleslepliélepelepiyiy while statement Sejev) @c?oooocoooo@u
e While statement &) test condition 33(.)_3 False @o%q;ﬁ while loop q&m%@: loop ¢ ogo%(exit)
ogo:a)p_gn

< < C . [o] < O N < cC 9 < <
GQD’JO’JOBC 80@93’3@@ while loop ﬂ M3Q[2:0P U)@G@DCSQ'CSO) ﬂCS@@DS:D&II

x = True # Assign True to x (x contains True)

while x == True: # Evaluate the expression (evaluates to True)
print ("Hello") # Print "Hello" to the terminal window
x = False # Assign False to x (x contains False)

# We've reached the end so re-evaluate condition

print("x is now false")

While loop &\ e3200583: aae(0gol:despodonpdess] 6§505008(36 oS0 while
statement ogl @@oo&iogozooén while statement (73 @§®5oaéu True e[§<§o']00(fail @56]00) loop
6 aged20pdI
x = True
while x == True: # Evaluate the expression (it fails, so exit loop)

print ("Hello") # (If it didn't we'd go around the loop again.)
x = False

print("x is now false")

Hello - "Hello” print 0905@: c;@a%ooo%e@of::@ False @éogo:oop_gn
X 1s now false

While loop ogé oo%qeef a@@ﬁ:s&;eqs@og(ﬁ 390839(7@ eﬁewoe@ocf: infinite loop
sgeﬁl:saoo: @éwén “qc :)3@c (G)cond COSG§ODQ_| oooc\)oo%c\"?s print ogo%c;o:ep_f) while loop
(6820051
i= 0

while i< 6:

i+=1
print(i, end="'") # end ="' '&)é output ({PSO% %C\{PSC\%(TS ewrg[ggosq%
123456
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< < < C o . C C QC < < C
a :DE b coon CODGQ?ZD&] OO’JC\)OOO(\P: while IOOp G'BC\'L)O C\?OG@C\)@G&II LOOp (0p])]6]ep)
OOS@°088° G('D’JéOO’JG’D@é a ('7% (O)O%°GO°OD QII (O())OOQ)@ C[§° (g: a0 S b OO(Y% GCOSGO)DGOII
N L P3G 29 (ot .

o%e@oé test condition :>agc False @o%eoaoe@ocf; loop q&ogo:a%éeén

. 9. € € [o} . c__ ¢
a, b =0, 10 # test condition 39@ 02 a §C b 0 assign QYOOI

while a < b:
print(a, end=' ')

C Ce OCcC C C (9] (9} C
a+=1 # loop U)@[QU)[SSUBCS cOODCODI|YO a (Ye (O)UgSGOSODEII

0123456728379
< . < o C Q < . < < C
GOS@DSOD& list 0090 39% § Q230390 Gangﬁ list 00 m@eaooooo]n

c O¢ C [} < N
360lC:03§:1:8¢ 200003 g1§000:30

list=[2, -16, 2, -5, 0, 1, -2, -3]

q _ . C C C C
new_list=[] # empty list 322000003 @[Q?OOD&?"
i=0
while i<len(list): # list 06§1 (r%ac?:aaeqsaogoglen(list)a@o% C: loop ooooagn
if (list[i]<0): # 39&0008$ @ CQJE new_list oBoopéoop_Su

new_list.append(list[i])
i+=1
print(new_list)

[_161 _51 _21 _3]
< < . N C o C Qo C C . < C
ma@ogwg Strlng U)Q)OL? character OO@C\P:Q_]C:O) CS]OCOD@ list U)(DOL @l(\PO(S]ll

my list=[]
my str= str(input("Enter any word : "))
i=0
. . oc¢ ¢ ._c
while i<len(my_ str): # my str e length 320)Cs loop Sleallevl!

my list.append(my str[i])
i+=1

print(my list)

Enter any word : Myanmar
[IM', ly|, 'al, Inl, lm|, laI, Irl]
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oc < c < [o] C o C co <
ROED - 0830000xC MY (player)a0pd olol §16$204| PI2C0003CYE SO OIEZE{ 20RO
olol eﬁeooocgjé Game Over @o%aop_gn 03] §203¢E: Blolonds sméorgéqeén o>eo:ooé 010193 (Q)
° JU L L L ]
@o%oap_gn (Q)ﬁ ﬁ:gcf:é’paéu
power = 3 > oeo:oo&f» cflé]?o (Q) @o%aoén moo:oxl?ooé olol ﬁe@oogj momoorgc{?:

C c o <
aoooooox):gg ﬂ&)&ll

power = 3

while power > 0:
print("You are still playing, because your power is %d." $%$power)
power = power - 1

print ("\nOh no, your power dropped to 0! Game Over.")

You are still playing, because your power is 3.

You are still playing, because your power is 2.

You are still playing, because your power is 1.
Oh no, your power dropped to 0! Game Over.

e . .9 e (@, S2(8: list Q < Sco:s && 'quit 2, 0
§06p0qE03 oooa?[gooog coooa[9, ist 0009 oopdesonnden§ §& 'quit’ omodind

o _¢ ¢ o _¢ "I . . [N
Q00000000 while loop ¢ exit ap0§)$ RVEO-

names = [] # Create a list of

new_name = '' # Define a new name variable other than 'quit'.
- q . C C C C C oC C

While new name != 'quit': #'quit' EOOPYELICY|C FOMIPVVCVVESCOYE PO

# Ask the user to enter the name
new_name=input ("Tell me someone I should know OR enter'quit':")
# Add this name to the list that was created earlier by

names.append ( new_name )

a (§ o o] . C O C C
print (names) # SolenlcREie b7l Iz atieniios) print 00016000E VI

o

Please tell me someone I should know OR enter 'quit':Yangon
Please tell me someone I should know OR enter 'quit':Mandalay
Please tell me someone I should know OR enter 'quit':quit
['"Yangon', 'Mandalay', 'quit']
Bweolom m3gp: 32:0% 3BARS dEa5RS: 'quit’ s80d ®203030] o Cj rint
23QPs A l 1 S g 1 28 P
S e S it < l [N d Esc E§§ c int < . e N __ ¢
GQOSG0:RVI 'quit’ 20pS loop @ QMS§$ comman ©G2006|030¢ print cR0560200pYC00RC
< < Q < N < < C < < < < < NN C N
G@D@sﬁ @C\P(S]II ciccalosleple $§gzcw@cmc GEs20RII 6IIMORC @@&scw@caoc G820l
names a32005 list eaooo%@" 2625332:09:05 00052051 'quit’ a30loo °[§° rint ec0aé
2022 3 §OORTINRCREMN PR 9 t 2§ P t

e@o&a@: item @oc):né 'quit’ or% delete QP(C)COéII

names=[]
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N C N
emoc:oomegi LOOpS
new_name = ''

0 a 0 C C C C C QC C
while new name !'= 'quit': #'quit' EO0PYEVAY|C VM ICPOCVPVESCOLE VI
pa— o, L L °
new_name=str (input ("Please tell me someone I should know,or enter
'qllit ) :ll))
names . append (new_name)
del names[-1] #G@(YSS(Z)S item ()%delete C\?&Déll

print (names)

Please tell me someone I should know, or enter 'quit':Yangon
Please tell me someone I should know, or enter 'quit':Mandalay
Please tell me someone I should know, or enter 'quit':quit
['Yangon', 'Mandalay']
. < C < Q C < (o] [o] [
While loop o¢ 0060 s@@e 3266320300 30O eﬂeoooe@og infinite loop

(o] < < < C o (Y C [y < [e] [} C <
324)||33000: @]@3393" oooaﬂoo@q DVOC0NH 600§ loop Q6620020520011 (often endless
cycles occur.)

C c 0 Oo o0 C C ’] C t b [} l Q . C <
G3DMDM MIMQEEESQC 30R6a0¢0lI Current_number 03 1 o9 assign cpO0II
. [} e _ ¢ C c O 0Ofe oy C N
While o3 current_number 0 5 p5C §0epoc) a?[go test condition ¢0:002:20p511 Loop body 00§

< cM@. __oc Q Qo O N c o ¢ N C
U)O)OU)[(_.]:UBCS current_number (Y? (O)OOSCD G@@U)OOQGIC current_number o 39[90092 1

L L

[§§G§[§: test condition ™ 39@ True @5@@(\% while loop ™ 000560099 qf)@o eu?orgdlorl?:u

current number = 1
# Count up to 5, printing the number each time.
while current number <= 5

print (current number )

Q C
current number = current number+l QU0 current number += 1

c0E0703 update o200 code ooo%e@o&oo Sc0zeSI
L P T @ ° @ °€1 &

current number = 1
# Count up to 5, printing the number each time.
while current number <= 5

print ( current number, end = ' ')

current number += 1

12345

11.16 Loop Controls (Using Break)

ele)

break ooé loop orog control cng)aoé keyword [§c§:>oén break orog Gogpog_%?

Q < < Q o < ¢ o < S < C 2 < Q < c.<

oo[glc§oo loop 09 €20 §00OHEAPOBPOIN T 0RO 3 §¢ p_a[g:c;@ooo loop 07 §00056)%
i= 0

11-19



Chapter-11 For Loops
while i< 6:

print(i , end =" ")
if i ==
o C C (9] C ¢ C
break # i == @0303 03955] Loop ) §OO$Q$
i+=1
0123
while 1:
name = input ('Enter name:')
if name == 'quit':
break
age = input('Enter age:')
print ('Hello',6 name, '=>', int(age) **2)
Enter name:Jupyter
Enter age:25
Hello Jupyter => 625
Enter name:quit
While Loop &¢ break 0303:20p3 g0e(9)
word = 'python'
i=0
while i < len(word):
letter = word[i]
i+=1
if letter == 'o': # 'o! quogqﬂé Loop 0% q&oo%q$
break # stop iter
print (letter, end = " ")
pyth

While Loop §& break 033322003 goeo( )

user name ooéeo:oogfsga'l character (J)sL) @@é:e@:é]@: printable character §g°

alphabetic character 2000 m(ﬁéeéu o@mqﬁq’a:@é eo%LorSéé]oo c00dedali

len(name) >= min_length ooé name 038 egq,ézec‘:): character ( j)9 (Slqeéu 08L

character (J)? printable character qps @oqueéu ( name.isprintable () )i o§ character (J)z?
¢c O ¢ 9 <

alphabetic character qp: @ocaqeén (name.isalpha () )i saqltﬁsfaozc{;):‘?g eplentevNIled) @5@339

¢[030¢ and (g 00500020051

11-20



c C <
GMOCIC0MNRS, Loops

o

min_length = 2 # character ()9 sgq,é:a?g d]qep_gu

while True:

name = input('Please enter your name:') # input (\)(YSEODCDéII

if len(name) >= min length and name.isprintable() and \
name.isalpha () :
b k C C C C C o C C C
rea # QOCEOQPIFIOY|C loop 09 §O0OLROI

print ('Hello, {0}'.format (name))

C C C C o
Please enter your name:a ( character 0>8300p5:¢(03p¢ 005630l

Please enter your name:23 (digit @o%eoaoe@ogc 00de3dl)

Please enter your name:Python
Hello, Python

11.17 Using Continue
. < ° Q C ¢ o _¢ C < cOo C c . . Q
Continue 20p5 cQ:0 loop 0 qoooic\goo@czeo?oooqn QOOBq) VOdE§AOPY iteration O
C o < (o] C C C C g C C co
coyd(skip) ogo:0pd 206oq|Egdoopdi emdm uescyé i==3 true (¢OagE VO3
C C . . C . C < c C c . . o C .
0056§20py) iteration eoq_p(sklp Qoepgu)ogoze@u True @@m@ iteration o G(‘QI’_)(SkIp)Og’_)S loop

o3 [§aooo 5308 50050050251
 U°°%° @ @

# if 1 ==3: Continue :Dé (Q) esporgcxﬂé loop 0% 61600%@8 @ﬁcsaoofgoorgef
i= 0
while i < 7:
i+=1
if i==3: # (Q)G&TJ(YSC\A)JE loop(TcB) 6160)%68 @%so(rsoogeme@')é(@e(ﬂeoyg(ﬂu
continue
print(i, end= ' ')
124567
if letter == 't' :)Dé 't Geporch_l(c: 61500%@: @%ao(ﬁoorg c;:noe@ocf: 't o0leorpdli

word = 'python'

i=20

while i < len(word):
letter = word[i]

i+=1
if letter == 't':

continue #'t! GGT)(TSC\J)J& qﬁoo%e: [g%ao(rgoorsgome@aé ! e(ﬂeoo?d]u
print(letter, end = " ")
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print("\nno 't'")

py hon

no 't'

x%2!'= 0 :)3@c o?@e@ézcwé(e(&%z @é%é)qéoo%@: @e%ao(ﬁoorgewoe@oé eo&%sqp: o0leordl

x = 10
while x:
x=x -1
if x $ 2 '=0: # Shleb) e@é:a}dé (eo%%: @ogoﬂé)qﬁoo%@: @%m(ﬁoo&f
continue # 0dd? - skip output
print(x , end = " ")
8 64 20

True [gS20p3 iteration o3 cogpd(skip)ago: loop 03 (G:ad:o0p53ad s00d005epdII
@ T ('QI P 08 ° P T O°oY° Pj 8

a=20 a=20

while a < 10: # 9 3203 oorgeén while a < 10: # 9 3233 oorgeéu
a +=1 a +=1
. o OC O C . oOC O C
if a % 2: #oPooa?oo? e if a%2== 0: # 0D 6P

continue continue

print(a, end =" ") print(a, end =" ")

2 4 6 8 10 135729

11.18 Using pass

word = 'python'

i=0

while i < len(word):
letter = word[i]

i+=1
if letter == 't':

pass # do nothing
print (letter, end = " ")

python

11.19 §8005Q 39038:?1 mo"?:(word) qp:o’} eqog(ﬁ@é: Rued
txt (%8 :raogcc::ej) S'acﬁlseq?:npé md’?:(word)qps(ﬁ qugorgd]u o?ge@oorg ©0095(0)0d:
“988@ C 0O C c "I C c O C° C ']
olt eple 39[_96661 Clovioi[Slleleteviosloaiabiovk eqogoo@o [
Same directory 8350)63?()% read only @5 gcf:oap_gu
° 0888390353§1 c\%qu:o% .readlines () @5 oor%ooaaéu 39o§8 ec;ao?l space (leading and
LL L L ° IL ° L
the trailing characters, space)o@ strip() method @5 ooSogorgoaéu .split(" ") @E space

82023 cse03 IB>LLSE 939@03009"@“ 0203 (word)epod 3000520051
ﬂ£§QL éq ‘e T° ({I°L8L @
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° Q C Q C Q C c Q¢ < <
e ooy (word)oy  key 39@0003:[9: IPeqIoRn ) value @@oogoae:eo@sep_g empty

dictionary moSame_S eaoao%aoéu word count_dict = {}

° ° o C cC o C c 0ofe ° < C (o] < .
e 020p:(word) 322300300 020Y|CO V0> ﬂ[g:oaos mog:(word)@o)cgjc (0)ops00p01 print

Q <
C\POOO@II
input file = open("mathematics wiki.txt", 'r')
all words = input file.readlines() [0] .strip() .split(" ")
word count dict = {} # {'wordl': nl, 'word2': n2}
for word in all words: # word 330:(\?3 3’30806 loop oorgooéu
if word in word_count_dict:
word count dict[word] += 1 # word count dict oéﬁqﬂé(okﬁxbe§
else:
word count dict[word] = 1

print (word count_dict)
print(len(word count dict))

{'Mathematics': 2, 'is': 3, 'the': 5, 'study': 1, 'of': 5, 'numbers,

': 1, 'quantity,': 1, 'space,': 1, 'structure,': 1, 'and': 7, 'chang
e.': 1, 'used': 1, 'throughout': 1, 'world': 1, 'as': 3, 'an': 1, 'e
ssential': 1, 'tool': 1, 'in': 3, 'many': 1, 'fields,': 2, 'includin
g': 1, 'matural': 1, 'science,': 1, 'engineering,': 1, 'medicine,':
1, 'social': 1, 'sciences.': 1, 'Applied': 1, 'mathematics,': 3, 'br

anch': 1, 'mathematics': 3, 'concerned': 1, 'with': 1, 'application'
2, 'mathematical': 3, 'knowledge': 1, 'to': 2, 'other': 1, 'inspir

es': 1, 'makes': 1, 'use': 1, 'new': 2, 'discoveries': 1, 'sometimes
': 1, '"leads': 1, 'development': 1, 'entirely': 1, 'disciplines,': 1
, 'such': 1, 'statistics': 1, 'game': 1, 'theory.': 1, 'Mathematicia
ns': 1, 'also': 1, 'engage': 1, 'pure': 3, 'or': 1, 'for': 2, 'its':

1, 'own': 1, 'sake,': 1, 'without': 1, 'having': 1, 'any': 1, 'mind

.':'1, 'There': 1, 'no': 1, 'clear': 1, 'line': 1, 'separating': 1,
'applied': 1, 'practical': 1, 'applications': 1, 'what': 1, 'began':
1, 'are': 1, 'often': 1, 'discovered.': 1}

79

IS

'Mathematics' a?paé ©0ocd:(word) §§Q§zcﬂwé|| ' ax%:)aé: o0oocd:(word) 3
0320100051 @20 °[§5 G 05[§° dict 0909 099568000560:20951 POEOIE: >IP0I
T° & @ s 6108 ° i & ° @ L ° Q"." =0 &
©003: (QR)cd: cﬂocez:)aén
-End-

Reference: https://realpython.com/python-while-loop/
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