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Introduction

Generally a program executes its statements from
beginning to end. But not many programs execute all
their statements in strict order from beginning to end.
Programs, depending upon the need, can choose to
execute one of the available alternatives or even repeat a
set of statements. To perform their manipulative
miracles, programs need tools for performing repetitive
actions and for making decisions. Python, of course,
provides such tools by providing statements to attain so.
Such statements are called program control statements.
This chapter discusses such statements in details.
Firstly, selection statement if and later iteration
statements for and while are discussed.

This chapter also discusses some jump statements of
Python which are break and continue.
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| l5 7 Types of Statements in Python

: . -
Gtatements are the mstrucpons gl :
nd be it making decist :
thin a Python program-

n to the computer to perform any kind of acly
ot be it 127 eating actions. Statements fory t;fbe
e

movements, a ython statements can belong to one of the f:]’;
(

executable unit wi
three types - Gtatement & Simple Statement (Single statement)
o Empty otaté
& Compound Statement

1. Empty Stotement
The simplest statement is
empty statement is pass S

the empty statement i.e., a statement which does nothing, In pyq.
tatement. It takes the following form : i

pass

'thon encounters a pass statement, Python does NOTE

Wherever f ’
i ’ ext statement in the flow of control.

nothing and moves to n The pass statement of pye

A pass statement is useful in those instances where the a do nothing statemes

empty statement o

syntax of the language requires the presence of a statement
operation statement.

but where the logic of the program does not. We will see it in
loops and their bodies.

2. Simple Statement

Afny single executable statement is a simple statement in Python. For example, followk
simple statement in Python :

name = input ( "Your name" )
Another example of simple statement is :
print (name) #print function called
As you can make out that simple statements are single line statements.

3. Compound Statement

A compound st
atement re Th p
presents a group of statements executed as a unit. 1h€ cort

statements of P . ]
ython are written in a specific pattern as shown below :

<compound statement headers -

<indented bod -
Y containing multiple simple and/or compound statements’

That is, a compound Statement hag -

© a header line whj
) ch begi ‘ NOTE
with a colon, gIns with a keyword and ends et
© abody consistin A compound S
= gofone orm eaderench
indented® inside the heo ore Python statements, each Pvth:m h(a sa] and 2 bodh
a colon of !

body a er line, All \

Yy are at the same level of ; statements in the taining @ sequen Ee o
sam

ments at the

e ) e other :
while) in this chapter, compound statemen;g (if, for Inderte

: Sk Conventioﬁall’ By Vi
i D Y. Pyth
thon uses four Spaces to mg e to next leye]
| evel of indent i
| ation.
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. CONDITIONAL AND ITERATIVE STATEMENTS
Chop.’ef '

tement Flow Control

Sta
53 |
a programy statements may be executed sequentially, selectively or iteratively. Every
In gramming language provides constructs to support sequence, selection or iteration.
pro

Let us discuss what is meant by sequence, selection or iteration constructs.
e

Sequerc® i ment1 ||
The sequence construct means the statements are being .ftffmin_t %
executed sequentially. This represents the default flow of | gl | -
statement (see Fig. 5.1). l "S_t-aitmemTtdZ% 1
Every Python program begins with the first statement of } 1; 11
progranm. Each statement in turn is executed‘ (sequence i fta:imei\t3 !
construct). When the final statement of program is executed, ]l
the program is done. Sequence refers to the normal flow of : /

control in a program and is the simplest one. Figure 5.1 The sequence construct.

Selection
The selection construct means the execution of statement(s) depending upon a condition-test. If
a condition evaluates to True, a course-of-action (a set of statements) is followed otherwise
another course-of-action (a different set of statements) if followed. This construct (selection

ronstruct) is also called decision construct because it helps in making decision about which
set-of-statements is to be executed.

Following figure (Fig. 5.2) explains selection construct.

"' One course-of-action
<._Condition ? ‘—°—» | Statement 1 > Statement 2 j
Fal.seyl'
[=
9
. B | Statement 1
TR  /
20
=) Y
<p
3 | Statement 2
v
\J
Figure 5.2  The selection construct.
You 2 |
PPly decision-mak; 5 : ; ; e
light ; P’y dedision-making or selection in your real life so many times e.g., if the traffic sign
1S red, then st

mm then go, op; if the traffic signal light is yellow then wait ; and if the signal light

Yot o
t
_ hm]( of many such real life examples of selection/decision-making.

g e o
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iteration (Looping)

The iteration constructs mean repetition ofa
upon a
condition-test. Till the time a condition is
depending upon the loop), a
set-of-statements are repeated again and

set-of-statements depending

True (or Ealse

again. As soon as the
False

conistrict,

The adjacent figure (Fig, 5.3) illustrates an

iteration construct.

Let's see, what she does for it -

(1) put rolleq chapa
(7)) turn it 2-3 times
(i) once done take it off,

Repeat the above
iteration,

You ¢

an find numerous othey ex
colou

ring in colouring book ete

-
_ PO

% —
\%1

1. What is 3 statement ? How m

any types
of statements are there in

Python ?

2. What is the Significance of a pass

statement?

3. What is 2 compound s

tatement » Give
example of a compoun

d Statement, -

4. What are the three constrycts that
£ overn statement flow ? ' i
5What|s the need for ‘Selection apq
Lo M atructs 7 b

Sy

condition becomes
(or True), the repetition stops. The
iteration construct jg also called looping

Process (steps (@, (i), (ii))) for next ch

amples of re
. etc.

ti or dosa batter on flat pan or tawy

apati/dosa/appam. This is looping o

Petitive work in your real life e.g., washing clothe;
Every programming 1
types of Constructs
default mode) is in
Python also prg
Constructg,

Statementg _

that Support
Create Progra

But before

Anguage must support thest trirﬂ:
as the sequential program exeﬂlhf Solx'e.
adequate to the problems we mus these
vides statements that SuPportPYthon
Coming Sections discuss these d whil
if that Supports selection and for an ou @
iteration, Using these statements ¥

Ms as per your need. 4 chould

We talk about these statements, ythelogicw
know bas;c tools that wi help you decide about-s there?"
Solve 3 given Problem ie., the algorithm. For rh.l ;, we ?re
Multiple tools available. In the following sectio™ g

i ﬂrtS/
80Ing to talk about three such tools — Flowch
trees and pseudocode.
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Q"

¢ Development Tools

program LOE
jeveloping the solution of a problem in terms of a program, you should read and

Jfore de , given problem and decide about basic sub-tasks needed to solve a problem and the

analyze the sbe subtasks. In other words, you figure out the algorithm for the solution of a given

or of the . "
Ordtb;Of and represent it through various logic development tools.
1ol em s
: Jgorithm is 2 step-by-step procedure (well-defined ALGORITHM

a ; : .
_Anmﬁﬁons) to solve a given problem. For instance, the 4 An algorithm is a step-by-step
” thm to find the remainder of given two numbers is : procedure (well-defined instructions)
algort b to solve a given problem.

1. Input first number. »”

2. Input second number.
3. Divide first number with second number and store the remainder as third number.

4 Display the result (the third number).
An algorithm is a set of ordered and finite steps (the subtasks) to solve a given problem.
‘Consider another example that extends the above problem — using the same logic determine if the
first mumber s divisible by second number or not.

1. Input first number.
2. Input second number.
3. Divide first number with second number and store the remainder in third number.
4. Check if the third number is 0.
(a) If Yes, Display ‘the first number IS divisible by second number’.
(b) If No, Display ‘the first number IS NOT divisible by second number’.

As you can see that the subtasks in above algorithms are shown in bold letters and there is a
Proper order of carrying out these steps/subtasks. Algorithms are commonly written out with

::015 like pseudocode, flow charts, or decision trees and tables. Let us talk about these tools one
Y One,

) HOWchgrfS

Afl : . . . .
Owchart is a graphical representation of an algorithm. A flowchart shows different subtasks

with d
" different symbols. Following figure (5.4) shows commonly used flowchart symbols.

P—

o o N

ewanyy 'Tocess <> Decision FLOWCHART
' éé

A flowchart is a graphical

D Subprocess D StarVEnd representation of steps an algorithm

iven problem.
—_— to solve a given p e

\_—J Document D Data

Figure 5.4 Flowchart symbols.

¢
 Use Proc *ymbol for Input/Output (I/O) operation (taking input and showing output).
tion °18 Symbol for any type of computation and internal operations like initializa-

» Cleulation etc.
Se ub r
oc :
Process symbol to invoke a procedure written already.

—
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ine if the first number jg 4. . M\l
sthm (determme lvlsib :
ve algOn kb’
{

; A display 'the first number IS NOT
remainder == 0 divisible by the second number’

Yes

display 'the first number IS !r
divisible by the second number' /

Y
i Stop )

With flowcharts, a programmer can pictorially view the subtasks of an algorithm and!
their execution.

5.4.2 Pseudocode

Pseudocode is an informal

-t

language that hel
Preud elps programmers
escribe steps of program’s solution withoEt Esing any

Pfogramming langua e synt .
deta'il (algorithmic) fesi;’n“ :;‘;Sildocode is a “text-based”

For €xample, consider the followin,

- If student' marks is

Breate : :
. display "passeq™ " than or equal to 5o
else

-‘“‘S"léy “failegn

& Pseudocode -

passed or falled comparingl‘;ﬁz You an ide a hOW a Wheth"f 3#
marks of y, program determines i
€ student. P i
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P,.cf-‘e! : |
0 - hesame a]gorithm that we talked above (determine if the first number is divisible by

ConSlger,,mbe' or not). The pseudocode of this algorithm can be like :
f

secom , . ,

ber in variable firstnum.

ber in variable secondnum
ulus secondnum # modulus to get remainder

; t first num
d num

1 ut SECOn
: :e:ainde" = firstnum mod

1 the remainder is@
display 'the first number IS divisible by second number®.

se 3
£ st number IS NOT divisible by second number'.

dj_sp]_ay 'the fir

note there aré no standard rules to write a pseudocode as it is totally informal way of

se
e orithm.

representing an alg

543 Decision Trees
s are a way of presenting rules in a hierarchical and se

certain outcomes are predicted.
ou all know how divisions are determined based on

quential structure, where

Decision tree
yased on the hierarchy of rules,

Let us consider a familiar example. Y

marks, €.8.
Marks Division
260 First
50 - 60 Second
40 - 50 Third
<40 Failed

Now consider following diagram :

Marks more than
or equal to 60

/ Yes

Marks more than Eirst division”
or equal to 50 irst division

| M Yes
Marks more than
L or equal to 40 "Second division"

o
Yes

"Third division"

it maj se
e "3
- nse ? Isn’t it more readable ?
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B
archyj I s¢ h‘:‘.;
= UCture of ‘
» @ decisjon ygeg A tree Jike g ture that can utcorh
. ~, ¢ by 3
Possible rules baseyd decision paths anq o Outcome f ach Path, P es@m:;l‘%
Let us imagine another hypothetical SitllﬂtiOﬂQ Aryan has taken adn’]lSSi " ‘*\.\
another city and ig staying in the schoo] hoste], This Sung Aryan's olq - In , N,
So, Aryan has decided tq Spend hig Sunday as per th Plan . *nds av:?\z
’ 3 4 P .t‘ifi
If his friends Visit him, he will go with them for 1wy toyr. If ey on’t o e
With his fo0mmate jf p;g f00mmate i frqq the 1S, dep din Pon Mon ,y f‘ {ll ‘D’%t*-
may eat oyt iy, arestaurant o from Smal] Cafe in hostej re Or wij Silnpl N his quq !
nmgg,' \
Now thig Situation cap, also be depicteq throug decigiq "
Old Friends DECISfoN Tag
vlsmng L d etfshnk i;,
representahfem .y
f OUt mes bas%%
Tules.
City toyr

Play FiFa

No Mongy
0)
i Eat Magg
Oste| cafe Noddleg
the Tules o, endmg Unday . Per thjg dec1si0n tree an be Written a5
old frigp e Visiting 80 for City toy
I

0 ot Visiting and rqq Mate jg free they, Play FIpp
r
If olq friengs Are not y; itin . more 4
; f money (say
T5 ) then eat gura t 1ate is oy free ang has 3 Jo¢ 0
Or
(rof’
old frieng are o, sitj h money
8 anq t ot muc
200~300) t €at jp the p, tel o ate jg t free and has p
Or
old frie ds

g&'
ing langv®%”
of modern programming

sl 2
Jecti0
Is Se
00ls, Jat us learn about Python

' r
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 ONDITIONAL AND [TERATIVE STATEMENT :
| Cheoter 5. CQN | S 1
'55 The if statements of Python
R __,._—-""‘_'—-

The if statements are the conditional statements in Python and these implement selection
constructs

Anif statement testsa p
is followed i€, @ statement or set-of-
evaluates t0 action is ignored.

Before we proceed, it is important that you recall what you learnt in Chaptér 4 in relational
and logical operators as all that will help you form conditionals in this chapter. Also, please
note in all forms of if statement, we are using true to refer to Boolean value True as well as truth

palue tri€ wal collectively ; similarly, false here will refer to Boolean value False and truth value

false toal collectively.

(decision constructs).
articular condition ; if the condition evaluates to true, a course-of-action

statements is executed. Otherwise (if the condition

false), the course-of-

n evaluates to true, it

5.5.1 The if Statement

form of if stat
me instructions and does nothing in case ¢

t is a compound statement and its syntax (g

ement tests a condition and if the conditio
ondition evaluates to false.

The simplest
eneral form) is as shown below :

carries out SO
The if statemen
if <conditional expression> :

statement
[statements]

The statements inside an if are
indented at same level.

where a statement may consist of a single statement, a compound statement, Or just the pass

statement (in case of empty statement).

Carefully look at the if statement ; it is also a compoun
containing indented statements.

For instance, consider the following code fragment :

d statement having a header and a body

The header of if statement; notice

/_i_fc\h:-': v /—\ colon ( : ) at the end

Conditional
Bt spaces +=1 || , )
| — Body of if . Notice that all the statements
chars +=1 in the if-body are indented at same level
In an if statement, if the conditional expression evaluates to
true, the stat . : NOTE
ign’ ) atements in the body-of-if are executed, otherwise
ored. :
Th : Indentation in Python is Vvery
t e above code will check whether the character variable ch important when you are Usin 2
stores a space ‘e compound  statement.  Make
or not ; if it does (i iti =="'" i
! es (i.e, the condition ch== sure to indent all statements in

evaluates t
0 frue) , the number of spaces are incremented by 1 one block at the same level.

and number of ch
i aracters (stored in variable ch
INcremented by value 1. | ars) are also

If hOW
! Vever, vari
ariable ch does not store a space i.e., the condition ch==""evaluates to false, then

Nothing wi
? _ Il happen ; no statement from the body-of-if will be executed.
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the use of if statement :

)

ther example i[Justrating
other €

er:"
wgnter @ single charact

__tin ch, compares its value ; if value of ch fa]l ol

in oot
uztes to e, and thus it will execute the statemenyg i
ing ‘You entered a digit.’

two if statements one after the other -

racter i ")

jon is false then the control will directly reach to

/""'— If this condit # $hen :
following if statement, ignoring the body-of this-if statement

if ch=="""

print ("You entered a space”)

if ch »='@"and ch ¢='9":
print ("You entered a digit.")
in variable ch. If the character inpu

e character
a messagesp

The above code example reads a sing] e ch
character input is a digit, 1t flashes

it flashes a message specifying it. If the
se of an if statement :

The following example also makes u
A= int (input ( “Enter first integer :") )
B = int ( input ( "Enter second integer :"))
if A>10and B<15:
C=(A-B)* (A+B)
print ("The result is", C)
print ("Program over") ¢ —— This statement is not part of if smtegv_w"f as it nof
: at the same level as that of body of if statemen’s
The above ; : int st
program has an if statement with two statements in its body ; 1astP’ i
not part of if statement.

Have a look
at !
some more examples of conditional expressions in if statements

(ﬂ) if gr‘ade =="A'":
nt ' # comparisonwith a literal

() ifasp:
# comparing two variables

print ("Ahas more than B has")
(€ ifx:
o # testing truth value of 2 variable
as truth valye a5 true")

r‘- n
Print ("Hence YOu can see thj
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L AND [TERATIVE STATEMENTS

5
el L :
L more test condition :

 consider pne
N ' # not xwill return Truew
ifrot | truth value as false this time")

orint (X132
x will be True only when ¥ is false tyal and
statemen

hat follows if-statement.

discusse
the next stateme

d plain if
nt t

Statement
tests a con
fand inc¢

£ else

The if - ©

5-5'2 « form of i statement .
s Sindented below 1

elow else.

dition and i

of the if-else statement is

The sy
if <conditiona1 expression> :
statement '\

ents :
[statem ] colons after both if and else

else :
statement
[statements]

For instance, consider the following code fragment :
ifar=0:
print (a, "is ze
else
print (a, "is anegative number")

ro or a positive number")

For any value more than zero
71is zero or a positive number

And for a value less than zero (say -5)
-51is anegative number

U : ’ b
nlike previously discussed plain-if statement, which does

into false, the if-
filse, the if-else statement performs some action in both cases whether

i i '
filse. Consider one more example :

if sales >= 10000 :

discount = g
=53 %*
olgis ies 0.10

discount = sales ¥9.05

The ab
Jopo Ve State
ifitis 1000 ment calculates discount as 10% of sales amount

Or more ise i
Sl oy, otherwise it calculates discount as 5% of

hen x has a truth value as

t will do nothing if the con

f the condition evaluat
ase condition evaluates to false, i

(say 7) of variable a, the above code will print

124

false

False when X iS £rU€ wai-
dition evaluates to false and

es to true, it carries out
t carries out statements

as shown below :

The block below if gets
executed if the condition
evaluates to true and the
block below else gets
executed if the condition

evaluates to false.

a message like :

of variable a, the above code will print a message like:

nothing when the condition results

condition is frue or
A@W
NOTE

An if-else in comparison to two
successive if statements has less

number of condition-checks i.e.,

with if-else, the condition will be

tested once in contrast to two
comparisons if the same code is
implemented with two
successive ifs. :

i
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Following figure (Fig. 5.5) illustrates if and ifelse constructs of p Ython,
oliow1
| '

s Test >\ Fals
7 Test . Ralse | “... Expression ~2,)

<., Expression .* NNl | Body o elsg 1
1.\.\‘-- ? e > , i
l True
lTrue Y ‘ ‘
t | Body of jf - |
I Body of if | ;

|

(@ (®)

Figure 5.5 () The if statement’s operation (b) The if-else statement’s OPeratigp,

Let us now apply this knowledge of if and if-else in form of Some program .

5.1  Program to accept three integers and print the largest of the three. Make use o

;_ f onty ifsg
toarin ( start Input three Numbers x| Y,z

Y max = x #first numbep
f Input x, y, z ; If second numbep Y is more thanmaxt;-g
' i max =y
[
If third number 7 is more than max the
JEARX max = z
Display max as the largest number
i Pseudocode
No
Y > max
?
Code in Python
Yi
e X= y =2=0
l Maxsyal X=float (input( "Enter first number :".J)
| KJ Y = float (input( "Enter second numbern: ))J
/. Z=float (input( "Enter third number:")
max = x
ify > max :
max = y
| ifz 5 max :
max = z
Print (“"Largest number is", max)

78
Print"Large " Enter first numb:‘;' 5 6.9
Number IS, max The Sample ryp of above | Enter second num 7.5

‘ : ; mber © '’
code is as ShOWn here. . t.  Enter third nu s ,7.533
i Largest number !

ki
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5.2  Program that takes a number and checis whether the

Start

Jnput num

Display num
is odd

Yes
Display num
is even

Stop

Flowchart

Code in Python
pum = int ( input( "Enter an integer :"))

ifnum%2==0:
print (num, "is EVEN number.")

else:
print (num, "is ODD number.")

1538

given number is odd or even

Input num

If num modulus 2 is equal to 0 then
display numis even
else

display num is odd

Pseudocode

num modulus 2

num is even num is odd
Decision tree

Decision Tree

Sample run of above program
is as shown below :

~ Enter an integer : 8
| 8 is EVEN number.

5.3  Program that inputs three numbers and calculates two sums as per this :

Sum1 as the sum of all input numbers

Sum2 as the sum of non-duplicate numbers; if there are duplicate numbers in the input, ignores them

e.g., Input of numbers 2, 3, 4 will give two sums as 9 and 9
Input of numbers 3,2, 3, will give two sums as 8 and 2 (both 3’s ignored for second sum)

Input of numbers 4, 4, 4 will give two sums as 12 and 0 (all 4’s ignored for second sum)

Here we are giving two different ways of solving the given problem. Ist al ternative’s pseudocode is given

and 2nd alternative’s decision tree is given :

suml=0, sum2=90
input three numbers as num1, num2, num3
sum1=numl + num2 + num3
if num1 not equal to num2 or num3
Sum2 =sum2 + numl
If num2 not equal to num1 or num3
: Sum2 =sum2 + num2
if num3 not equal to numl or num2
Sum2 =sum2 + num3
Efﬂ_f’_yilmi and sum2

Pseudocode

num1 == num2

num1 == num3 num3 == num1
No / \Yes Yes / \No
m2 = sum2 =
num2 == num3 su,-rs]g + num2 sum2 + num3 |
Ny/ \Yes
= sum2 = o -
sunigr:znum sum2 + num1 Decision Tr |

+num2 + num3

4
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Alternative 1
suml =sum2 =0
numil = int(input("Enter number 1 : "))
num2 = int(input("Enter number 2 : "))
num3 = int (input("Enter number 3 : "))

suml = numl + num2 + num3
if numl !=num2 and numl != num3 :
sum2 += numl
if num2 !=numl and num2 != num3 :
sum2 += num2
if num3 !=numl and num3 != num2 ;
sum2 += num3
print(“Numbers are", num1, num2, num3)
print("Sumof three given numbers is ", suml)

print("Sum of non-duplicate numbers is", sum2)

Alternative 2

suml=sum2=9

numl = int(input(“Enter number 1 : "))
num2 = int (input("Enter number 2 : "))
num3 = int(input("Enter number 3 ; "))

suml = num1 + num2 + num3

if numi == num2 :
if num3 1= numi :

5um2 4= num3
else :

if numl == num3 :
sum2 += num?2
else :

if num2 == num3 -

sum2 += numi
else :

SUM2 += numy 4 num2 + nym3
print( “Numbeps are", num

Numbeprs is", sum1)
ten :
umber‘s :I_S"J SUmz)

CEE,"

Please Note thy, the :
and decisj, Piayg,
treESa "1.5‘.‘%
o o
Om 2 )
: ake‘ K de'stwh‘
oW easjly w
Ehjﬂd the solus: E&
these tog)s iy

Sample run of above program
is as shown below :

Enter number 1 : 2

Enter number 2 : 3

Enter number 3 : 4

Numbers are 2 3 4 :
sum of three given numbers ‘5,99
sum of non-duplicate numbers L

Enter number 1 : 3
Enter number 2 : 2
Enter number 3 : 3
Numbers are 3 2 3 ! 1-58,

. e
Sum of three given numEmbers L
. en ;
Sum of non-duplicaté "

—
-
—

Enter number 1 : 4

Enter number 2 : 4

Enter number 3 : 4 N

Numbers are 4 4 4 bers 1'5.]‘115:'

sum of three given M pers L

sum of non-duplicate o =
Scanned by CamScanner
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| CONDITIONAL

using the default print() of Python. Sometimes, you need to present the
n a way which is more presentable as per certain requirements, e.g., you

ilar to as shown below :

pave been generanng output

u

s atput generated from a program i
t mvmce in a way sim

u}d Jike to prin
. tion of Goods HSN Code Qty Units Rate Amounts
LED Lights 8501 50 pcs 200 10000
' s 8501 5 dozens 3000 15000
Total e
ess Discount 20% 5000
Texable Value 20000
Forsucha formarted look, Python provides format() function that can be used with strings. Let us see how it
works.
To bring a formatted result, you need to format the text and data to be printed as per this format.

"ctext> {<data parameter> : <format for data>}" .format(<values for data parameters>)

To understand consider following example :

This is data parameter. it will take value from format's( ), i.e.,

| S it

Tl be "Gel Pen : {@ :f}".for'mat(ZS) PR
el it N e
| e, T .
. That is, the output generated will be : = This is format type for the data value.
? (f means float type format)
l data ]

|
l "Gel Pen : {8:f}".format (55)
|

Gel Pen : 55-936089*’ —ee——— Quiput as per specified format,

Ity i
youhave to print two data values, you may give string format as this :

uG ; , ’ ! l
elPen : {0:f} Qty:{1:d}".format(55, 2)

!

{

i

g R

d means integer format

e,

me Ou[pm pr these are positional arguments ; these will take values as per given
Oduc "y ) )
ed will be ; position : 0 will take first data, 1 will take second data value an so on.

G

C
N sep that the formar for

data value is specifi ' :
| {<datava1ue: pecified as per this syntax :

*Positional argument or keyword> : [width][ .precision][type]}
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: , ICs PRAQ
;__________._——-"'—_—' . Tlh‘.
s~ . first consider what common values you can give for ¢ &
us Irs
Let us see how it works. Let Ypes (eg, Yo

g@“e [

above).
R
. Type Code \
Code Description R

Type Code : i

Yl;e for integers 5 form\
__-__—-——'_-___———_ -

for floating point numbers e for floating point i e

'F nem f{)n..,

Examples of format codes e.g., if you want to print data 123.456 and you give format Codes
S:

walue : {0:7.3F}". format(123.456)
"Value: {@:7.3 fum ding point 10

(Total width) / \{PreciSbe!) number of digits

Total space is 7 characters (including decimal) to be printed after decimal

If there are more digits in the data value than the specified precision, then valye js roundeq of

o . . 10 fit
Also if there are more spaces in given width than actual data, then spaces are filled before them See in
! - OB€ eXaml..
below. ampl
T Y
/!In [8]: "Value : {9:7.3f}".for‘mat(123.456)I'
{\0ut[8]: 'Value : 123.456' }
U —_
lin ok vy s []ﬁ ,
! ¢ "Value : {8:7. .forma .456) 1In [10]: "value : {8:9.2F)" f t(12 1
10ut([9]: Value : 123.45° ; (Out[10]: 'Value : L 123..;6' b MM.

L [t T2sT . Ta s LT T T2l TaJs]

Value rounded 1 isi
off to fitin precision Spaces filled in the beginning to fil wid

Rather than givi iti
giving the positional arguments, you can also create keywords for data being printed as :

It TR, i __________ r " i See, in place of positional argunes

E In [13]: "Gel pen :{pr:7.2f) Qty: {qt:4d}" Formont o oe there are keywords (pr“na'ql)fﬂr ’
|

Out[13]: 'Gel Pen i 55.80 Qty:
| take their values and print accoté*

given format code

You can add
comma after width tg specify thousand separator e.g
r Notice comma after width in format code
I In [14]. "G . )
| * "Gel pen Hpr:7, of 1
Out[14]: * “1-2f} Qty:{qt:ady" 45 3
L (141: "Gel pen :566, 655 g Qt;'.{q 2'}d} -format (pr=566665, qt=2) |
_______________ H l
—————————————————————————————— J

——
———

Qty:{qt:<6d}! " . format(pr=565, qt=2)1ll

Ff
iy 15 lghl a lg)ied n k Vid f/l OfI a d
T3t ) J e r ‘ the 1y 1 0 n

Nd value is left aligned in the width a-i/_
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oNDITIONAL AND [TERATIVE STATEMENTS .
.C
oot 7 ‘ A‘
rogram {0 calculate the amount payable after sales discount, which is 10 % up to the sales amount of
5.4 500%0 and 17.5% on amounts above that. There is sales tax payable (in range 5-12%) at the I
giscounted price. 1
9" ll

Amount = float(input("Enter sales amount : ")) |

531&5
# determine discount Rate

if calesAmount <= 20000:
discountRate = 18
else:

discountRate = 17.5

discount = salesAmount * discountRate/100

#calculate discount, tax payable and net payable amount
discount = salesAmount * discountRate

afterDiscount = salesAmount - discount
salesTaxRate = float(input("Enter sales tax rate (5-12%) : "))

salesTax = afterDiscount * salesTaxRate/1€0@
netPayable = afterDiscount - salesTax

print(‘Purchase amount :", salesAmount)
print("Discount offered @", discountRate, "% :", discount)

print("Sales Tax @",salesTaxRate, "% :", salesTax)
print("Net Payable Amount : *, netPayable)

. gnter sales amount : 32100
' enter sales tax rate (5-12%) : 6.5
' purchase amount : 32100.0
Discount offered @ 17.5 % : 5617.5
sales Tax @ 6.5 % : 1721.3625
Net Payable Amount : 24761.1375

P5.5 Program to print invoice for the sale of item “Amul Butter 100 gms”, quantity < with price of one item
25 45 rupees. Add tax @ 5%
- Add current date and time to the invoice ab adding following code to vour program :
. import datetime

- how =datetime.datetime.now()
; ‘Make sure to put import command at the top of your program.

import datet ime
::w = datetime.datetime., now()
M= st
r(now) #current date and time converted to string

itep s »
emn Amul Butter“ leegmsn
Pf‘icE =45

qt)':d

Val = price % qty
ta“val ‘0.0 # amount calculated
- +05 # 5% tax
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t =val + tax # net payable amount
net=Vv

print("-"*65)
print("\t\t\t\tInvoice)
print("-"*65)

print()

print("Date : {e:>555}".format(dtm) )

rint("-"*65) . )
Sr'int("Item \t\t\t Unit Price \tQuantity\t Value")

print("-"*65) Y
print(" {9:<255}".format(item), end = '?"
print(" {0:>7.2F}" . format(price), end="")
print(" {8:>10d}".format(qty), end="")
print(" {0:>14.2f}".format(val) )

print()
print(" Tax: {@:> 57.2f}".format(tax))

print("-"*65)
print(" Amount Payable: {@:> 46.2f}".format(net))

|

1
NFORMATg PRy
i

You can combine these prin( ) statements into one statement also as g .

ppint(-Ta;<255}{1:>7.2f}{2:>19d}{3:>14.2F}".format(itmn,price aty
3 ,m:

The output produced by above program is as shown below :

-

Invoice
""""""""""""""""""""" 2018-05-22 18:03:09
""""" it price qunticy | vatee
outter 100gms s .

-

__-—-.-_-__.._..__.___.._—___ -

Amount Payable:

5.6

Program to display a meny

for calculating simple int
: s > interes
tnterest as per the . [

following formulq -

e nt
A= PL]+£J
n

where P=pdndpdanmunt

=annual nominga| interest rate
n=number of timeg

t =number of years

——————

, mpo-
or compound interest. Calculate %"

the interest is compounded per year
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; . CONDITIONAL AND ITERATIVE STATEMENTS

import math
priﬂCiPal = float(input("Enter principal amount:
ate= float(input("Enter annual rate of interes‘;
rine = int(input("Enter time (in years):"))
print("l' Calculate Simple Interest")
print("z' Calculate Compound Interest")
choice = int (input(“Enter your choice (1 or 2):"))
i choice == 1: # calculate simple interest
interest = (principal * rate * time)/100
amount = principal + interest
print("Simple interest : {9:16.2-F}".format(inter‘est))
print ("Amount after interest :{0:12.2f}".format(amount))
alse ! # assuming that other choice is 2 only
# calculate compound interest _
n=int (input("Number of times interest is compounded in ayear :"))
rate = rate/100
periods =time *n
amount = principal* pow( (1 + rate/n), periods)
{nterest = amount - principal
print("Compound interest :{0:16.2f}".format(interest))
print("Amount after interest :{0:12.2f}".format(amount))

"))
"))

Two sample runs of above program are :

enter principal amount : 65000

enter annual rate of interest : 7.25
Enter time (in years) : 3

1. calculate Simple Interest

2. Calculate Compound Interest

Enter your choice (Lor 2) : 1

Simple interest : 14137.50
Anount after interest : 79137.50
Enter principal amount : 65000

Enter annual rate of interest : 7.25
Enter time (in years): 3

1. Galculate simple Interest

- 2 @lalate Compound Interest

Enter your choice (Lor 2):2

£ E“ﬂber of times interest is compounded in a year : i
- “%ound interest : 15482.34

PSSR st

- Belo

Arount after interest : 80482.34
r a logical statement
und gtatement,

\PNG . .
Notice, the test condition of if statement can be any relational expression ©
t be indented

1 : is a compO
2 Statement that results into either true or false). The if statement lsr’taof " rEus
itsboth if and else lines must end in a colon and statements pa
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10V : i

: . olif Statement ST o
5.5.3 The - ed to check another condition n clase t}: tes;—condltlon of {
metimes, you ne -:on when control reaches else part, 7,0, Huaty,
N to check a conditi  COnditig, t@l?kj..

That is, you want
form of else if.
derstand this, conside

100

Uiy
&

¢ this example
To un

* £ runs are more than
: then it is a century

else if runs are more than 50

then it isa fifty

- else :
batsman has neither scored a century nor fifty

Refer to program 5.3 given earlier, where we have used if inside another if/e]se,

To serve conditions as above i.e,, in else if form (or if inside an else), Python Provides if s,

if-elif-else statements.

The general form of these statements is : A TS —..

NOTE
if <conditional expression> :
statement
[statements]
elif <conditional expression> :
statement
[statements]

if, elif and else all are Boi;
compound statements.

and iF<conditionalexpression>:
statement
[statements]
elif<conditionalexpression):
statement

[statements)
else :

statement
[statements]

Now the ab .
€ above mentioneq Xample can be coded jn Python as :

ifruns >= 199 :

print ("Bats
man s '
1i cored a Centur‘y") Python will test this condition cast Ise.
elif puns y=5q . i ko] = 100) is A<
: — previous condition ( runs >
print ("Batsp
an ¢
EISe ) SCOI“ed a -Fi.F.tyn) This bl()ck will be cxgc‘”f(?d HTI'H.’” E;G;':l";ht,hlf
if's condition ( i.e., runs >= 0

s ulse.
condition ( i.e., runs>=50) ar¢ f

p i nt ("Batsma i
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Nl
Let uS have & look
$Fnum< @
print (num,
plif num==0:

print (num, "is equal to zero.")

else :
pr‘int (numJ

at some more code examples :

"js a negative number.")

"is a positive number.")

<AV A

. make out what the above code is doing ? Hey, don’t get angry. I was just kidding.
Can YO know that it is testing a number whether it is negative (< 0 ), or zero (=0)or

{ kIlOW yOU
siﬁve (> 0 )
Consider another code example :

if sales >= 30000 :
discount = sales *9.18

elif sales >= 20000 :
discount = sales * 0.15

alif szles >= 10000 :
discount = sales *©0.10

There can be as many elif blocks as you need.
Here, the code is having two elif blocks

else : 4~ This block will be executed when none of

discount = sales * ©.05

Consider following program that uses an if-elif statement.

ogam numl = float ( input( "Enter first number :") )
num2 = float ( input( "Enter second number :" ) )
op = input( "Enter operator [ +-*/%] ")

result=0
if Op =="4 s

result = numl + num2

E].lf op == P

result = numl - num2

elif op == .

result = numl * num2

elifop=="y':

result = numi / num?

EIif Op ="' %' :

result = num1 num2

else :

Print ("Invalid operator!!")

Print (numg, op, num2 | *

above conditions are true.

=, result)

5.7  Program that reads two numbers and an arithmetic operator and displays the computed result.
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3.54 The nested

R
L (
Some sample runs of above program are being given below -

Enter first number : §
Enter second number : 2
Enter operator [ + - % /%] : *

5.0 * 2.0 = 10.0
RESTART S
Enter first number : §
Enter second number : 2
Enter operator [ + - * / ¢ 1:/
5.0/2.0=2.5
RESTART B e

Enter first number - 5
Enter second number 12

Enter operator [ 4 - * /%] %
5.0%2.0 = 1.0

Now try writing code of Program 5.3 using if-elif-else statements,

it Statement

€nough. Yoy May need to test 59
Orts nested-if for, of if.

Or in elif's body or in its else's bo

Form 2 (jf inside elif's body )

1f <conditiona] eXpressions -
i¥ <conditiona) ex

: 1f <conditj ion> :
Pressions - : tional expressio
- Statement(s) I ?t:t:ment ]
B . Statements
statement(s) : elif <conditional expression’
ellF<conditiona1eXpPESSion>: ; if <conditional expression:
Statement : statement(s)
[Statements] E else :
else: ! Statement(s)
Statement : else :
[statements] Statement
[statements]
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4D

_conom
ke I PN R
.f e e olse’s body ) . Form 4 ( if inside if's as well as else’s
form g (ifi : or elif’s body, i.e., multiple ifs inside )
ditional expression> : ) if <conditional expression> :
1 «con ah X if <conditional expression> :
St:::emeﬂts] : statement(s)
‘[5 conditional expression> : : else :
elif <tement statement(s)
sta tementsl ' elif <conditional expression> :
[sta : if <conditional expression> :
els;:“onditional expression> : statement(s)
i : Sa
i statement(s)
else : ' .
¢ if <conditional expression> :
. statement(s)
‘ else :
statement(s)
mnanested if statement, either there can be if s.tatement(s) in its body-of-if or in its body-of-elif or
. its body-of-else OT in any two of these or In all of these. Recall that you used nested-if
in - = ‘ .
mknowingly in program 5.3. Isn't that superb ? ;)
Following example programs {lustrate the use of nested ifs.

d prints them in ascending order.

5.8  Program that reads three numbers (integers) an

x = int(input( "Enter first number :"))
y= int(input( "Enter second number :"))
z = int(input( "Enter third number :"))

g

min = mid = max = None

ifx<yandx<z:
ify<z:
min, mid, max=X, ¥, Z

else :
min, mid, max=x, z, ¥

elify<xandy<z:

ifx<z:
min, mid, max =y, X, z
else :
min, mid, max=y, z, x
EISE . l Y, Z,
ifx<y:
min, mid, max =
) =Z, X

min, mid, max = z, y, x

Two sample runs of the program

are as given below :

Enter first number : 5
enter second number : 9

Enter third number : 2
Numbers in ascending order : 2 5 9

=========== RESTART

Enter first number : 9
Enter second number : 90
Enter third number : 19

Numbers in ascending order : 119 90

print (" .
| ("Numbers in ascending order :", min, mid, max)
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Lot us now have a look at some programs that use different forms f l_fstatemem "‘=1
- ' els and footwear. Write a program to cqjc

P 5.9 .;z?)(n:gh:;{; j;:a Ilg:lc;!lc)ﬁ;::::e! ccnrra{Govr gst and state govt. gst. GST r alzlégtgs ‘;3;2!’ ,.z‘;’;;ng &
(RIS Item | GST rate €y

Footwear <= 500(per pair) 5%

Footwear > 500(per pair) 18%

Apparels <= 1800(per piece) 5

12%

Apparels > 1000(per piece)

cgst :Central govt gst; sgst : State govt. gst
SP: selling price ; itc : item code

itc =input("Enter item code (A)Apparel (F) Footwear :")
5P =float(input("Enter selling price(per unit) of item : ")
ifitc=="a'oritc=="A":

item='Apparel’ The sample run of above PTOgram is as shoyyj

if SP <= 1008:
gstRate =5 Enter item code (A)Apparel (F) Footwear «
else : Enter selling price(per unit) of item-i
BstRate=12 L TTTTTTmeeeeeee
elifitc == "£' op itc == ' B L Invoice
item= 'Footwear' B ... . Tl
Item ;
if SP<=5p@: Price : o
ce : 2300.00
tRate = :
l gs. Rate=5 CGST (@ 6.0 %) : 138.00
€ Se-tR SGST (@ 6.0 %) : 138.00
EStRate=18 e
cgst =Sp * (gstRate/2) / 100 Amount payable 2576.00
S8st=cgst =~ = T

. gst # .
Print ('-'#g5) consumer will buy at this price

print ("\t\t\t INVOICE")
print (‘- *65)
print()
rint(" :
spint (("it?m + {0:> 495)n -for'mat(item))
Fice : \t\t {e:36.2f}“ .Format(SP))

print("\t CGST (@ ("
. : P gStRate/z " )
Pr-lnt( \t SGsT (@’("ES‘CRate/zij..%) :\t \t {6:15.21:}.. Format (cgst))

Print("Amount Payable -

Pr‘int ('-'*65) \t \t {6:23_2-F}u

.format(amount))
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D ITERATIVE S TATLIVILITIS
TIONAL AN
. CONDI

itions
, ond“' . . . -
Y sthe conditions being used in code are complex and repetitive. In such cases, to make

gometi” L more readable, you can use named conditions i.e., you can store conditions in a
{ then use that named conditional in the if statements.
dthn

J¢, to create conditions similar to the ones given below :
) ’.’, .
} .+ is less than 32000 and for 2 or more years, the interest rate is 5 percent.

fa deposit i #2000 or more but less than Y6000 and for 2 or more years, the interest rate is
o lra

7 percent.

If a deposit is more than T6000 and is for 1 year or more, the interest is 8 percent.
a

’ on all deposits for 5 years or more, interest is 10 percent compounded annually.
0

\S

>
\MZ The traditional way of writing code will be :

i selection statement? Which _ . . o
: mluctﬁu]; s:atements does Python provide ? if deposit < 2000 and time >= 2 :
sele _ )
, How does 2 conditional expression affect rate=0.05
the result of if statement?

3, Comect the following code fragment :

i x=1) But if you name the conditions separately and use them
: k=;96 later in your code, it adds to readability and under-
else standability of your code, ¢.g.,

k=10

4 What will be the output of following code eligible_for_5_percent = deposit < 2000 and time >=2
fragment if the input given is (i) 7 EN

eligible_for_7_percent = 2000 <= deposit < 6000 and time >=2
a= input(‘Enter a number")

if (222 5) : eligible_ for_8_percent = deposit > 6000 and time >=1
print ("Five" ) eligible_for_10_percent = time >=5
else :

;.Jrint ("Not Five") Now you can use these named conditionals in the code as
% Wuat will be the output of the following  follows :

n}de fagment if the input given is (i) 2000

(i) 1900 (iif) 1971 2

Ve ifeligible_f - :
Yar = int(input( "enter 4-digit year")) glble_for_5_percent
~ H(year % 109 == 0) : rate =0.05
1 (year % 400 == g). elifeligible for 7 percent :
print (" =
dge Mt ("LEAP century year") rate =0.075

Print ("Not century year")

Fhat
: Wil be the output of the following

% gy §
: tif the { o g A
¥ 19919?mput given is (i) 2000

A

-~

: =int(input " & v
 (yean ("Enter 4-digit year
%160 - year')) ;

2 '.if(yea:? 9) : You can use named conditions in if

: ',ppir"t' .4%==0 . statements to enhance readability

il ("LEAp century year) and reusability of conditions.

| T ('Not Centupy y_EaP")
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5.6

Pseudocode Ref

T ORMATIC

¢ — a Necessity

ituations where you need to r
hat there 22 10 i is/dosas/a y'lm at ho Cpeat Samg
s the tasks Of mﬂking Chﬂpatls 0S ppc C me, as me
again afnd aglau; :‘tgc;’wvrite pseudocode for this task how would you do thyy
Now if you ha

first write the task of making dosas/appam from a prepared batter,
Let us irs .

.1'2 I;;::aga:\}:e:liti:: dosa/appam batter on the heated flat pan.
3. Flip it carefully after some seconds.

4. Flip it again after some seconds.
9
b

Repetition of Task

We mentioned earlier t

4

&

. Take it off from pan. .
. To make next dosa/appam go to step 2 again.

Let us try to write pseudocode for above task of making dosas/appam as many as vy,

#Prerequisites : Prepared batter“
Heat flat-pan/tawa

Spread batter on flat pan

Flip the dosa/appam after 20 seconds

Flip the dosa/appam after 20 seconds
Take it off from pan

if youwant more dosas then
222?

else
stop
Now what should you write

from second step
to repeat ?

at the pléce of 22?2, so that it st

26 . arts repeating the proces¥
? Since there is no number

associated with steps, how can one tell from

There is a way out : If th

ere is a label that marks th tore
at mg e statement f here you want 0%
the task, then we May send the contre] to th T ‘

e
statements get repeateq, That is, at label and then that statement 0
erence ) '

#Prerequisites :
Heat flat-pan

/ SPread : Spreag batter on flat pan

Prepared battep

e,
.

v .

N F1
Label given (o g1 -~ 1p the dosa/a d
statements o this X Flip the ¢ oo rter 20 i ¥ ]
P 0sa/appan after 29 seconds :
ake 1t Off ‘Fr‘om pan ".: v
from here the congrop “"n. HFyou et none dosas th " !
will go to spreaq LI Gotos N
batter. . Step and q}| ead
Steps following it i
be mset g it will Else
Stop ..
END :
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DquAL AND ITERATIVE STATEMENTS
O \
a7 ) -
pove ceudocode is fit for making as many dosas/appam as you want. But what if |
Now the gy gnow that you need only 6 dosas/appam ? In that case above pseudocode will not i
oUu ﬂl d :,
e the purpos b et _ o !
sen o write pseudocode for this situation. For this, we need to maintain a count of
Let US i de.
JosalaPP?” e
g Reference |
got
aprerequisite : prepared batter
A Heat flat pan
B Initialize count to 0 v
C spread: spread batter on flat pan
' v
D A Flip the dosa/appam after 20 seconds -,
E Flip the dosa/appam after 20 seconds ...__V
F Take it off frompan ... v
G. Add 1 to count v
H. If count =6 then 4
Stop
I. Else :
o . [Dotted arrows show how the control flows
..... faato spr'ead : from one statement 10 another]
End \ 4

ocode statements as A.B.C.... as shown above for our reference, if you

Jf we number the pseud

notice carefully, the statements are executed as :
A B CDEFGHI CDEFGHI CDEFGHI
I —
Statements
repeated
CDEFGHI CDEFGHI CDEFGHI J.
SR —_

You :
can see that statements C to [ are repeated 6 time:s or we can say that loop repeated 6 times.

This wa : .
y we can develop logic for carrying out repetitive tasks, either based on a condition

(pseudoc :
ode reference 1) or a given number of times (pseudocode reference 2).

To carry o 5
{gnom;y .:lt repetitive tasks, Python does not have any go to statement
§ iterative/looping statements : |

& Conditi '
. Czﬂdlhonal loop while (condition based loop) |
s
nting loop for (loop for a given number of times).

rather it provides

us leam to .
write code for repetitive tasks, in Python.
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) FUNCTION

ops. vspocinlly for .

we range () function of Pythy, Q) funqii

python for loop: The ran, . .
‘ ..\ sequence in Python is a succession of valyes bOllnd By
e tVpes S ’ s T '

ence tYP soquence types are : strings, lists, tuples etc, (seq Fig < (:Og
on-s B . ) .':

also but those are beyond the scope of our discy

5.7 THE range( loop of Python, let us discuss the ran

art with lo

Sare ":‘
Before we § Lwith the

Python which 18 ust
whichisas
py a single n
some advance

pt‘t‘iﬂ] S!.‘L]II
ame, Some l-‘y!h :
gquence types o
are

Pley
7 9 11] ey COHtﬂlns _____________ -
5 b [Is, Ia L; l—] g S eloments [

ra

o 1 P
L | - E, / A tuple
AlLlst ~ ”

e

stringl “good” e i | A sequence Is a
IJ L||-—-| »7 y succession of values
y e bound together by
(.. fobifotes ‘ a single name.
A string

Figure 5.6 Some common sequence types

Let us see how range( ) function works. The common use of range( ) is in the form given by,

range( <lower 1imit>, <upper limit>) #both limits should be integers
The function in the form range(l, u) will produce a list having values starting from ], ]+
... (u-1 (1 and u being integers). Please note that the lower limit is included in the |
upper limit is not included in the list, e.9.,
range(0,5) 4T the default step-value in values will be +1

]
will produce listas [0,1,2,3,4 1.
As these are the numbers in arithmetic progression (a.p.) that begins with lower limit0an
up till upper limit minus 1 i, 5-1=4.

range(5,0) 4w default step-value = +1

will return empty list [ ] as no number falls in the a.p. beginning with 5 and ending at 0 (i
d or step-value = +1).

range(12, 18) 4T default step-value = +1

will give a list as [12, 13, 14, 15, 16, 17].
All the above examples of rang

D . ' Othel' tl1 r‘ 1 L0 ' r 1
6, Q l USlng lﬂ]lge( ) hl!\Ction f ‘ ’ '\" oant

For such lists,

e() produce numbers increasing by value 1. What if )’;I'
a listh

'OU C¢ : ' A
you can use following form of range( ) function :

range( <lower limits, <upper Limity, <step value>) #all values shouldbe inte
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conpimoN
c.*of"‘fs'
. functiOH
is,
hat 1 s) #1,uandsare integers
cange(Hr ™
duce @ list having values as Iy [+5 1+25 ..<=H" 1
[ pro
“1" Pr @ 10, gy 4= s.‘c’p-l'ﬂlu:‘.’=+2
range J) ST ——
NOTE
4| product jistas [0 2% 6,8]
wilP e step-value = =1 A sequence in python is 2
r‘al"Ee(S’ 8 ) succession of values bound
ingle name €.9-,
4,3 2 1] together by a sing
as [5’ o ] list, tuple, string. The rangel )
of list type.

rOduCe list

returns a sequence

il p .
:noﬂwf form of range( ) 15
range(<number‘>)
tes a list from 0 (zero) to <number> — 1, €.8 consider following range( ) function :
that créd
range (5)
The above function will produce list as [0, 1,2 3 4l Consider some more examples of range()
e abo
function :
Statement Values generated
rangE(lo) 0, 1, 2,3, 4, 5, 6, 7, 8, 9
range(5/ 10) 56,789
range(3, 7) 3,4,56
5 8,11, 14

range(5, 15, 3)
range(9, 3, 1)

9,8765 4

range(10, 1, -2)

Operalors in and ot in
Let us also take about in operator,

To check whether a value is contained

which is

-----------------

3in[1,2,3,4] 4

will eturn True as value 3 is contained in sequence [1,

5in [1,2,3,4]

will return False as value 5 is not contained
3,4]. But

Snotin[1,2,3,4]

Operator not in does o

YOL] C
an i
see that in and not in are the opera

inside

is contained in the given sequence

Will rel'um . '
True as this fact is true that as value 5 is not contained in sequence
pposite of in operator.

%quence, Thus
Sequence us, In E{nd nu.t in are also called membership opera
. types ie., strings, tuples and lists etc.

10,8, 6,4, 2
| e

( ) in for loops.

used with range
a list you can use in operator, €.8-
This expression will test if value 3 T T
NOTE

2,3, 4].

The in operator tests if a given
value is contained in a sequence
or not and returns True or False

in sequence [1, 2, e lhaly:

1,2, 3, 4] The

nside a

membership of a value i
k with

tors that check for
tors. These operators wor
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i i de:
For example, consider following €O

] n "

ain trade . "t 1"
- rade”,

ill return True as ‘@’ is contained in sequence (string type) "tre

will re

"ash" in "trash"
n True for the same reason.

llowing code that uses the

‘T:::E\.

OperatOrs in and n

will also retu
called Membership ,

Now consider the fo

in operator :

itexy

line = input( “Enter a line :") :
ter a string ") if the given string is a part of line

if string in line:

print (string, "is part of", line.)
else :
print (string, "is not contained in", line.) ‘
You can easily make out what the above code is doing — it is checking whether a St

contained in a line or not.
Now that you are familiar with range( ) function and in operator, we can start with Logy:,

(Iteration) statements.

5.8 lteration/Looping Statements
The iteration statements or repetition statements allow a set of instructions to be perfom:!
repeatedly until a certain condition is fulfilled. The iteration statements are also called loopsc
looping statements. Python provides fwo kinds of loops : for loop and while loop to representi
categories of loops, which are :

the loops that repeat a certain number of times ; Python’s for loop 2

counting loop. !

& conditional loops the loops that repeat until a certain thing happens ie,
repeating as long as some condition is true ; Python's @
conditional loop.

& counting loops
they ke

hile loop ¥

5.8.1 The for Loop

The for loop of Python is designed to process the items of any sequence, such asalis
one by one. The general form of for loop is as given below :

------------------ This determines how many time the loop
will get repeated.

t or astrits

-
—
by
.
Y
-
.

AT
placed {bol[\'-ﬂf"'" |

LT
-
--------
LY
-
-
.

) here the state speated will be
For example, consider the following loop : Bt e e

1e loop variable a. Variable a will be L
signed each value of list one by one, forain [1,4,7] All gmrfﬂ"': i
. Jor the first time a will be 1, then e a ‘__]___'_________,._._——-—— This is the body of the f‘?r Ia_a{’\'.eruled fon"v.ﬁ'
wnd then 7. print (a) in the body Of the loop 1"{” be & iy o a =zl
print(a* a) value of loop variable a, 1€ ﬁ'rs ’
then for a = 4 and then for @=
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i

Ch JPW ’

A for loop

That is, the given for loop will be

(i) Next, a will be assigned next

(i)

N

v :
 CONDITIONAL AND ITERATIVE STATEMENTS '

in Python is processed as :

o The Joop-variable is assigned the first value in the sequence.

o all the statements in the body of for loop are executed with assigned value of loop variable

(step 2) A T s
& once step 2 is over, the loop-variable is assigned the " NOTE
next value in the sequence and the loop-body is
executed (i.e., step 2 repeated) with the new value of Each time, when the loop-body is

. executed, is called an iteration.
joop-vanable.

o This continues until all values in the sequences are

processed.

forain[1, 4, 7]:

processed as follows : print (@)  geeeeeee-. body of the
. . print (a * a) loop
(i) firstly, the loop-variable a will
be assigned first value of list +
ie, 1and the statements in the (i) Ll
body of the loop will be a assigned first value and with

executed with this value of a.
Hence value 1 will be printed

this value, all statements in
loop body are executed :

. [nt
with statement print(a) . and print (1) p””s, 1
value 1 will again be printed PPNt (1*1) weoeeremmemmmmeceseeey 1
with print(a*a). (see execution prints

shown on right)

(i) a=4
a assigned next value and

value in the list i.e., 4 and loop- .
’ loop body executed with a as 4: .
body executed. Thus 4 (as result i 4 3 prints

of print(a)) and 16 (as result of print (4) . =g d

print(a*a)) are printed. Print (4%4) seeeesesssesammsenacansns > 16

prints

(i) Next, a will be assigned next (i) =7

value in the list ie., 7 and loop-

b a assigned next value and
ody executed. Thus 7 (as result

loop body executedwith aas 7

"f_PTint(a)) and 49 (as result of BrANE(7) ;i P f.'fff.,
Print(a*a)) are printed. T s —-— » 49
All the values in the List are | P
i Executed, hence loop ends. No more values
€re
fore, the output produced by above for loop will be :
1
1
4
16
49

pr
e —— e e
— >

Sosra s s
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CTI(ES
NoTE
Consider another for loop - ;
' ) . |
for ch in'calm : : fzr:oop iy
(Ch) pea edfo,-thela heb;
print tas: sequence, i
» loop will produce output as : - &
The above 100P o
c number of times, "epey,
Iength of efe". 1
a Sequence - it
| for-loop’s heager, 9%
m a,'l, ‘m’ - one at a time from Stl‘ing ’Ca]m,.)

(variable ch given values as '’ ’
Here is another for loop that prints t
forvin[1,2,3]:
print (v *V *v)
The above loop will produce output as:
1

8

81
The for loop works with other sequence types such as fuples also, but we’ll stick here most
Fh

lists to process a sequence of numbers through for loops.
As long as the list contains small number of elements, you can write the list in the fork

directly as we have done in all above examples. But what if we have to iterate throygh r_‘?
large list such as containing natural numbers between 1 - 100 ? Writing such a big listi a‘e:'
easy nor good on readability. Then ? Then what ? © Arey, our very own range( ) funn'ﬂ&#
there to rescue. Why worry? ;) For big number based lists, you can specify mnge( ) ﬁm;?;: tj

represent a list as in :

he square of each value in the list :

for val in range(3, 18) :
print (val)

’ g ( ’ ) ll S
g a ls [ roRr vy ’ ’ f

You need not define loo i
p variable (val ab .
code above) before-h; : .
example that uses range( ) function in a for loop t;n}:i'ilrr:tatlffer img]; N?W Consll)der i
able of a number.

5. ]
, , 10 Program 1o print table of a number say 5
rogra |

m num=5
forain range(1, 1) . 5x1=5
> ' x T
PrInt (num, 'x, a,'s", num 2) 5x2=10
The above 1| . B
code will print fhe output - 5x3=15
as ShOXVn he]_—e ) : 5x 4=20
NGTE . ' 5x5=25
| S xX 6= 30 .‘
You need not |
e ofafor?;::eﬁne oop 5x7 =135
: | : 5 X 8 = 40
S5x 9= 45
5 x 10 = 50

i

t
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CONDITIONAL AND ITERATIVE STATEMENTS

crorte =
rint sum of natural numbers between 1 to 7. Print

1 P ber, print sum so far.

5 adding each natural num

m
fornin range(1,

sum+="N
print ("sum of natural numbers <=", n, "ig

8):

utput produced by above program will be :

1151
<:=2'iS3
<= 31s 6
<= 4 is 10
<= 51s 15
<=6 1is 21
<=7 is 28

The 0
¢ op of natur al numbers
i oun of patural numbers

o of natural numbers
o of patural numbers
oum of patural numbers
qum of natural numbers
qum of patural numbers

5.12 Program [0 print sum of natural numbers between 1 to 7.

sum=0
s forninrange(1, 8):
sum+=n

print (

The output produced by above program is :
" of natural numbers <= 7 15 28

Carefully look at above program. It again emphasizes that
body of the loop is defined through indentation and one more
fact and important one too ~ the value of loop variable after the
for loop is over, is the highest value of the list. Notice, the above
loop printed value of n after for loop as 7, which is the
maximum value of the list generated by range(1, 8).

382 The while Loop

A while loop is a conditional loop that will repe

conditi -
onal remains true (Boolean True or truth value Hrue g ).

The general form of Python while loop is :

while <logicalexpression :
loop-body

Where th
.1 the Joop- " il
p-body may contain a single statement or multiple statemen
n evaluates to frue.

", sum)

»sum of natural numbers <=", n,'is’, sum)

175

the sum progressively, i.e., after

LTI
NOTE

The loop variable contains the
highest value of the list after the
for loop is over. Program 5.13
highlights this fact.

at the instructions within itself as long as a

ts or ain emply statement
When the

12, pass st
ate !
Xpression be:;;“t)- The loop iterates while the logical expressio
es false, the program control passes to the line

after the loop-body.
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To understand the w

o —

whilea? 0: '
print ("hello®, a)

a=d —-3
print ("Loop Over! ")

e Th

a=>5

The above code will print :

hello 5
hello 2
Loop Over!! <

Let us see how a while loop is

processed :

Step 1 The logical/conditional expression
in the while loop (e.g., a> 0 above)
is evaluated.

Step 2 Case I if the result of step 1 is
true (True or true,,,) then
all statements in the
loop’s body are executed,
(see sections (1) & (i) on
the right).

Case I if the result of step 1 is
false  (False or false,,,)
then control moves to the
next statement after the
body-of the loop i.e., loop
ends. (see section (ifi) on
the right),

Step 3 Body-of-the loop gels executed.
This step comes only if Step 2,
Case I executed, i.e., the result of
logical expression was trie. This
step will execute two statements
of loop body.

After executing the statements of
long as the condition remains fry

The loop will end onl
executed.)

orking of while

These two lines are the

] / " execution

This line is because of print statement
after the while loop.

whe i
Yy when the logical eXpression evaluates to false. (i.e, 2P

INFORMATICS PRAQ”
CSS

loop consider the following code :

1 is fested, if it is irue, the loop-body j
r the loop-body’s execution, the conditi,,
body is executed as long as

is conditior
executed. Afte
is fested again. loop-
condition is frue.

The loop ends when the condition evaluates (o false

result of while loops’ body

(which executed hvice).

whilea>o0:

print ("hello", a) , ...
a=ada-3 by

¥

[a has value 5 before entering intowhile loop]

() while's condition tested witha's current valueass
5 >80 =True
hence loop's body will get executed
print ("hello", 5)
a =5-3=2. (abecomes 2 now)

(fywhile's condition testedwith a's current values?
2 >0 =True
loop body will get executed

print ("hello", 2) ----w--memmmveeeeee » hello2

prints

a =2-3=-1(abecomes —1now)

(i) while's condition tested witha's current valle~
-1 > @=False
loop body will not get e
control passes tonexts
after while loop

yecuted
tatenent

B
Loop-body again, Step 1, Step 2 and Step 3 are repeal®
2 Cist I

&
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| AT ——
NOTE

NDITIONAL AND ITERATIVE STATEMENTS
.CO
X
gai"e'
sider another example :
ns
° The variable used in the
condition of while loop must
have some value before

" | *
eof",n, 1s,n n) entering into while locp.

n=1
uhilen<3:
print ("Squar
' n+=1
print ("Thank You.") <

-

This statement is not part of the loop-body

The above code will print output as:
e

square of 1is 1

Squére of 2 is 4 These lines of output are because of the
square of 315 9 4— loop-body execution (loop executed 4 times)
square of 4 is 16
Thank You. ‘
that as long as the condition #< 5 is true above, the while loop’s body is executed
L,n=2n=3n= 4). After exiting from the loop the statement following the while

d that prints Thank You.

Thus you S€e
(for values 1=

loap i execute

le Loop (Loop Control Elements)

anotomy of @ whi
as its elements that control and govern its execution. A while loop has four

Every while loop h

elements that have different purposes.

These elements are as given below :

1, Initialization Expression(s) (Starting)

Before entering in a while loop, its loop variable must be initialized. The initialization of the loop
variable (or control variable) takes place under initialization expression(s). The initialization
expression(s) give(s) the loop variable(s) their first value(s). The initialization expression(s) for
awhile loop are outside the while loop before it starts.

2 Test Expression (Repeating or Stopping)

:he test expression is an expression whose truth value decides whether the loop-body will be

X :

thecuted'or not. If the test expression evaluates to true, the loop-body gets executed, otherwise
¢ loop is terminated.

Ina whi . )
hile loop, the test-expression is evaluated before entering into a loop.

3. The Body-of-the-LDOP (Doing)

The stateme
nts th
e o at are executed repeatedly (as long as the test-expression is true) form the body

In d It’hi!e 100

s bEfO 4 0 . i
iy e P re every iteration the test-expression is evaluated and if it is true, the

loop i 1
s P 1s executed; if the test-expression evaluates to false, the loop is terminated.
- -Phate Expression(s) (Changing)

¢ “Pdate e
Xpressi
Satemep trsid ons change the value of loop variable. The update expression is given as a
~ dethe body of while loop.
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o hese elements of a while loop
i de that highlights t .
Consider the following €0

— Test expression : bused oy thi

§ congly;
) =10 0 iferates i.c., repeats o,
Initialization expression : ———— N loog iz

initializes loop variable whilen>@:

print (n) Update expression ; chy,

Body of the loop " loop variable
(contains indented statements o 3

Jile) .
i t things that you need to know related to while loop are -
an §

Other import initiali
i a}—t hile loop, a loop control variable should be initialized before the lo
& Y ’

uninitialized variable cannot be used in an expression.

Tgrug v“lh’c‘ flf

Op begins %

&

Consider following code :
& This will result in error if variable p has

whilep =3 : not been created beforehand.

& The loop variable must be updated inside the body-of the-while in a way that after o
time the test-condition becomes false otherwise the loop will become an endlesg lﬂﬂp
infinite loop.

Consider following code :

a=5
whilea > @ ; «——————— ENDLESS LOOP! Because the loop-variable q remains
N 3 abways as its value is not updated in the lvop-body.
print (a) hence the condition always remains true.

print ("Thank You")

The above loop is an endless loop as the value of loop-variable « is not being updated insi
loop body, hence it always remains 5 and the loop-condition a > 0 always remains .

The corrected form of above loop will be :
a=5
whilea> g : I ; -
‘ == LoOp variable a being updated
print (a) — inside the loop-body.
a-=1
print ("Thank You")

We wi infing .
@ will talk about infinite loops once again after the break statement is discussed.

Since in a while loop, the control in the

. form of condition-che AT —

is at the e.ntl‘y of the loop (loop is not entered, if the conr;i]t?gﬁ | NOTE

is false), it is an example of an entry-controlled 1o An

enny-cmftrolled loop isaloop that controlg the entry in thl-).] To cancel the runniog o ¥
by testing a condition, Python does y i endless loop, you €

it
CTRL#C keys anytime durs

. ft.
endless repetition 10 StoP

exit-controlled loop. not offer any

Now that you are familiar wit
programs that make use of while IOOp.
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. COND!
ag® s
’ program 10 accept transactions made in a day and items sold in day for a week and then print average
rog . :
¢ales made per transaction.

""II

transaction made in a daty ; items = items sold in a day
trans =

“"ll
totalTrans,

ile count <=7 ¢ .
trans = int(input("Transactions made onday " +str(count) +" : "))

input("Items sold onday " +str(count) +" : "))

totalSales =@, @

jtems = int(
totalTrans += trans
totalSales += items
count +=1
avgsales = totalSales / totalTrans # sales per transaction
print(“Total Sales made: ¥, totalSales)
print(“Total Transactions made: ”, totalTrans)
print(“Average Sales per transaction : ”, avgSales)

sample Run ( for 3 days only) of above program is as shown below :

. Transactions made on day 1 : 70
© Ttems sold on day 1 : 240

- Transactions made on day 2 : 110
+ Itens sold on day 2 : 310

Transactions made on day 3 : 77
Itens sold on day 3 : 290

- Total Sales mage: 840
- Total Transactions made: 257

A‘l’
. 1 Sales per transaction : 3.2684824902723735

SMe p
i T0gram to ¢y . . .
P leulate total amount raised in a charity camp where people can buy donated items or

("‘f >’ mon (d / i
. Ty dOﬂﬂ[lOl’lS. h@ Chill’i[y cam i

pudeass ran fo 3 dﬂ S. / Wer

e_“m:ke{ e [ f | I . p i Yy AISO CalCUIﬂ[E lf the; wel 1 t

t°tauﬂ0unt -0

tharitys ;
' ales = float (4 -
loat(input( Charity sales amount on day " + str(count) +" :"))
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totalAmount += charitySales

donation = float (input(“Donation amount onday " 4+
totalAmount += donation

count +=1

if totalAmount >= 200000

else:
less = 200000 - totalAmount
print("We are short of Rs.", less,

Two sample runs of above program are given below -

Charity sales amount on day 1 :24000
Donation amount gn day 1 :55000

Charity sales amount on day 2 :12000
Donation amount on day 2 :20000

Charity sales amount on day 3 113000
Donation amount on day 3 :20000

We are short of Rs. 56000.0 from the intended amount Rs

—_——=——

Charity sales amount on day 1 125000
Donation amount on day 1 157000

Charity sales amoun

t on day ? 134000
Donation amount on

day 2 :61000

Charity sales amoun

t on day 3 144000
Donation amount on

day 3 167000

Charity camp Successfully raised more than Rs, 2,00,000

Loop else Statement

ed in false op the for loop has
Sequence.) Yo | learn in the

"))

print("Charity camp successfully raised more than Rs 2,00, ®eg")

"from the intended amount Re 2,00 8o
.2, .
. g )

- 2,00,000

——_——==== ==

— ————

- =N |
NOTE

ol
fapyth" |

The else dat::::n e
rma|l\"| nmﬂuﬁ _
ating ,L

executes
terminates NO &
the loop is term™
of a break state™
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conoimo b
ion that if a break statement is reached in the loop,

temer while loop is terminated
" lyeven if the test-condition is still true or all values of sequence have not been used

1 for loop-
order to ﬁl“y
l ctateme
clause agal

understand the working of loop-else clause, it will be useful to know th
nts. Thus let us first talk about break st
n with examples.

e working
atement and then we’ll get back to

A —
NOTE

: preak

up'd“"

D Stotements — break and continue A break statement skips the rest

Jum T A of the loop and jumps t
i tatements to be used within loops to P aRcidps loverito

-thoﬂoffers two ]L_lmps_ I break d P- the statement following the

p out of Joop-iterations. These are break an continue oo,

1

atements:

£ uS 56 how these statements work.
£

, The break Statement

tatement enables a program to skip over a part of the code. A break statement
he very loop it lies within. Execution resumes at the statement immediately
dy of the terminated statement.

rhe break s
-enninatf’_‘i t
he following figure (Fig. 5.7) explains the working of a break statement :

| while <test-condition> : for <var> in <sequence> :
i statement 1 statement 1
warnents“iSftthe | if <condition> : if <condition> :
slalament after break break
oop statement 2 statement 2
statement 3 _“%é» statement 3 “
statement 4 Loop e statement 4 Loop cer®

statement 5 statement 5

Figure 5.7 The working of a break statement.
The following code fragment gives you an example of a break statement :

az=b=c=0
foriinrange(1, 21) :
a=1int (input ( "Enter number 1 :"))
b=int (input ( "Enter number 2 :"))
ifb==9:
print ("Division by zero error! Aborting!")
break
else :
c=a/b

~ print ("Quotient =", c)
Print (l'progpam over !u)
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; ent intends t0 divide ten pairs of .m.lmbers' by input,
The above codf3 frag?n [f the number p is zero, the loop 1 immediately tetmg
a and b in each iteratioz

S
l

their quotients are displayed.

Urlu

P i
are re -~ iSPIdi
Peatedyy ;, "%
Put,

“‘:I;:\ _

Aloop can eng B

the while’s condi,
false or for loop eMn "o,
last  valye of th:r'%"
quotient = 3 (NORMAL TERMH‘JA;",Q"’%i

if during the loop 4 iy

Sample run of above code is given below :

0.
”aﬁ-_r-
enter number 1 : 6 i

Enter number 2 @ 2

; is printed j jor to execution of
: 8 This message is printed just prior : break 0 g,
Erter ausber 2 bevsi: statement. Notice that the next message is thi tatemerlt 1S gy iy
Enter number 2 : 3 because of the statement outside the loop. That is, 5 Case even if the 1y, |
quotient = 2 after break, next statement 10 be executed is the true or the for has P
statement outside the loop. all the values of ;

Enter number 1 : 5 loop will still termingss

enter number 2 : 0 .
pivision by zero error! aborting!
program over !

Infinite Loops and breck Statement
Sometimes, programmers create infinite loops purposely by specifying an expression w:
always remain frue, but for such purposely created infinite loops, they incorporate s
condition inside the loop-body on which they can break out of the loop using b
statement.

For instance, consider the following loop example :

OTE
a=2 h’" N

) This will ahways remain True, hence p
while True : infinite loop; must be terminated For purposely created W

i 2
print (a) through a break statement (or endless) loops, therems

e a provision to _ref;c’* 9
| statement from withit H!:ﬂ
i of the loop so that locp @*

bregk ~— terminated.

5.8.4B  The conlinue Statement

I
r jump statement like the break statement -‘?;.mnf-"“"
code. But the continue statement is somewhat dit iR

¢ o K A
-r,‘]fh‘.ff ki

The continue statement is anothe
statements skip over a part of the
break. Instead of forcing termin

ation, the continue statement forces the next ik
take place, skipping any code |

in between,

A
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CONmﬂONA
5
el . . . .
4 . figure (Fig. 5.8) explains the working of continue statement :
e following 1gu
) .
: uhile <test-condition> P rest of the statements . for <var> in <sequence> : J
atement 1 in the current iteration statement 1 1
i condition> : are Skrr’ﬁt'd and next if <condition> : 3
if (ontinue e iteration begins sortinid :
ai:ement 2 statement 2
s:atement 3 statement 3 !
3 B
statement 4 \
_ statement 4 P
E In abave loops. continue will cause skipping of statements 283
i in the current iteration and next iteration will start.
g
i
Figure 5.8 The working of a continue statement.
for the for loops continue causes the next iteration by updating NOTE
riable with the next value in sequence ; and for the : :
the loop vari trol ses to the conditional test The continue statement skips
while loap, the program con Of pastes the rest of the loop statements
given at the top of the loop- and causes the next iteration of
the loop to take place.
as b =C= 2]

for i inrange (8, 3):

print ("Enter 2 numbers” )

a=int (input( "Number 1 "))

b= int (input( "Number 2 "))

ifb==0:
print (“\n The denominator cannot be zero. Enter again !)
continue

else :
c=a/b
print ("Quotient =", c)

Sample run of above code is shown below :

Enter 2 number
.I. S
- Number 1 -
ri:s . At this point continue forced

<: N . . .
: umber 2 « @ next iteration to take place.
"

The denomi
nator cannot be zero. i
 Bter 2 nunpeps - Fer aean
o Mamber 1 . ¢
:‘..; NUTﬂberZ v 2
¢ Wotiens . 5

g E y
: "er 2 nunber
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G
i bandon iteration of a loop prematurely, Botp, the st
Srietimes yoil nee-d toa in di t situations : statement by k ? *Ment
continue can help in that but in different si 1ation; eak to to, - b"ak
iterations of the loop ; and continue to terminate just the current j }

In

teratio“, loo ;te E)|| p‘%‘
. “-‘1

with rest of the iterations. [

. . X}
Following program illustrates the difference in working of bregk and Continy, State

Thenh
5.15  Program to illustrate the difference between break and continye statemenys, !
| rogram print ("The loop with' break ' produces output as :")
| foriinrange (1,11) :
ifi%3 ==0:
break
else :
print (i)

print (“The loop with' continue" produces output as ")
for i in range (1,11) :
if i%3 ==9 :
continue
else :

print (i)

The output produced by above program is :

The loop with break produces output as :

1 G@ because the loop terminated with break
2 ~ when condition i

% 3 became true with j = 3. (Loop terminated all pending iterations)

The Toop with* continue ' produces output as :

, only the values (i visible by 3 qre missing as the loop
- simply moved to pexy iteration with continue when
condition § 9% 3 becamne true.

(Only the iterations wihi% 3 =

=0are
terminated ; nexy iterations gre

performed as it is)

HooNVANNRM
o

. : : : its &¢
Though, continye IS one prominent jump Statement, however, experts discouragé ™ ',
whenever possible., Rather, cod

1 Se-

5.8.5 Loop else Statement

te b
x of a Python loop executes when the IOOI:xe e
ondition results intg false for a while loop or for loop N
€Nce ; not whey the break statement terminates the loop- oticeé i
a look at the Syntax of

orfof
Ppears at the same inde

normally, i.e., when test-¢
the last value in the sequ

Before we proceed, haye

N
Python loops along with else clauses:
the else clause of 3 loop a

hile
Ntation as that of loop keyword W
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el 7
pof! . ) '
¢ yntax of Python loops along with else clause is as given below :
Jete S
omp . .
. ¢ (variable> in <sequence> : while <test condition> :
or
statementl statementl
statement2 statement2
lse: else :
else .
statement(s) statement(s)
ing figure (Fig.5.9) illustrates the difference in working of these loops in the absence and
ollowing
Fresence of loop else clauses.
p
|
| 2] while ctest expression> —Z2L5€
} for celenent> in ¢sequence>
| Y true
statement statement;:)
Y
| statementD statementJ !
A
,J statement Body-of-- - - - stat?ment
i : the-loop
m 1 statement suite statement
sute
{
| Stements __ statementD Statements _ _ statement D
| wsde the loop statement outside the loop statenent
(a) Control flow in Python loops in the absence of loop-else change
i I | Y ‘
| :
| tjfr<element> in <sequence> Done while <test expression> fatse
| next element Loop else Y true 1 Loop else
suite suite
/ /,
’ statementJ statementJ - statement.) statement) l— -
? Stateme"t;) statement statement statement
| .7 | Statement statement;:) i statement;:) statement;:)
7 B : . Body-of--| - ~ . .
i Peday ' : the-loop
e \‘ETEL statement sulte statement statement
ey f\
”\eloqp -
Statements _

Statement
Statement -)

(b) Co :
)Contro low in Python loops in the presence of loop-else clause.

outside the loop

statement
. J
statement

Fi .
'9ure 5.9 Working of Python Loops with or without else clauses. °
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o king of the Python Loops with or
& r

tand the wo i
o un;jirilause with the help of cod p
without els
i 1,4):
a inrange (1, v N
“ print ("Element 15°, end )
print (a)
else:

("Ending loop after printing all eleneits of *€quence")
print ("EN

The above will give the following output :

This line is printeq b

- - ) . €Cause the of

The output produced t'f.\"fﬂrl . Element is 1 &given for loop execytpy Wwhen ﬁ,(,;; lm“”f

!oapbj\’otiu;fg ;‘;’f ‘1‘1‘ C’,’J "3 ™| Element is 2 ferminating , normajl, \ " 100 1y
three valu —hs .

o Element is 3 \

Ending Toop after printing al] elements of Seq:encp

Now consider the same loop as above but with a break statement :

rainrange (1, 4) :
fo . ge (1, The break statement will execute when g 92
e / is zero i.e., when a has the value gs 2
break
print ("Element is", end = ' )

print (a)
else:

print ("Ending loop after printing al1 elements of sequence")
Now the output is

"
Notice that fora =2 the break got execured and loop terminated.

Hence just one element got printed (for ¢ = 1)
Element s 1 —

As brea_k terminated he loop, the else clause also did not exectite,
S0 no line after he Printing of elemens.

r L., executes if the test-condition goes filvs:

Predicting output for fo])o
Statements haye changeq, Carefy]]
fora in range (1, 4) .
print ( "Element is",

print (a)
ifay) =g

break
else:

wing code, which ig similar to above code but orderofs
Y notice the position of else too,

end=" ')

ol

in ﬂh, i

code does o have loop-else suite. The dsfause“‘ﬁ-
" Consider following program that uses else¢
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AND ITERATI

TIONAL
OND!

(o input SOMe numbers repeatedly and print their sum. The program ends when the users say no
rogra™ r (normal termination) or program aborts when the number entered is less than zero.

A5 pore 0 €1

count = Sum = 0

ans ="
Jhileans == y

num = int( input ("Enter number :*) ) 4———— Body-of-the loop suite

ifnum<@:
print ("Numbe
break

sum = Sum + num

count = count +1
ans = input( "Want to enter more numbers? (y/n)..")

r entered is below zero. Aborting!")

loop-else suite

] N

else :
print ("You entered” , count, "numbers so far.")

»sum of numbers entered is", sum) «___

int
pri ( This statement is outside the loop

sample run of above code is shown below :

enter number: 3
| yant to enter more numbers? (y/n)..y

. Enter number: 4
. want to enter more numbers? (y/n)..y

. enter number : 5

;;“ Want to enter more numbers? (y/n)..n
Result of ¢lse clanse. Loop terminated

* Youentered 3 numbers so far. &« normally .
, Sm of numbers entered is 12

RESTART ==

| Enter nuber ;

R
’.‘:. Eant 10 enter more numbers? (y/n)..y
. tter number . -3

& Nump .
| s :-; entered s below zero. Aborti ng!
Nunbers entered is 2 —

No execution of else clause. Loop
terminated because of break statement

Sometimes the log
mt{.ondiﬁ‘m's res
P15 ot execyte

1ﬁt1:s nc;t entered at a'll, reason being empty sequence in a for loop or
i {n se before entering in the while loop. In these cases, the body-of the
oop-else clause will still be executed.
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Conside

!
MFORMAT Py

r following code examples illustrating the same.

while (3>4): Body of the loop will not be execygy
print ("iﬂ the loopl') /’_ (CO”(HHOH is ﬁ”'SL’) b"f else c’""&'e "’”I
else: - )
print ("exiting fromwhile loop")
et ) whi ’
The above code will print the result of execution of while loop’s elge clause, e

exiting fromwhile loop

Consider another loop — this time a for loop with empty seqtlenge,

for a in range(10,1): NoTeg ™

print ("in the loop") «—— Body of the loop will not be

executed (empty sequence)

else: but else clause will The else clause of ;
. n sa " . TN Lo
print ("exiting from for loop") Works in the Same gy 3
IS, it gets executed Ry
) ' . loop is terminating e
The above code will print the result of execution of for loop’s SMer the st otF
..T?‘eg-’: -

sequence in for loop 304 .

the test-congitiq, bec;
n
in while logp, ~

else clause, i.c.,

exiting from for loop

5.8.6 Nested Loops

A loop may contain another loop in its body. This form of a loop is called nesteq loop. Byt
nested loop, the inner loop must terminate before the ou ter loop. The following is an e\'am':T:wl
a nested loop, where a for loop is nested within another for loop. X

foriin range(1, 6) :

for jinrange (1,1 :
) i"( »1): — end =" " at the end 1o cause
print ( ,end="' ") printing at same line
print () i
# to cause Printing from next line.

The output produced by above code s :

il

PO

* %
ok %

* % oo

The inner for loop is execy ted for ¢

: ) - - . : The
inner loop is executed once fori=1 ach value of j, The variable i takes values 1, 2, 3and4 ™"

accordj in i ' ’*

e (?nlg) to Sequence in inner loop range (1, i) (b‘?cau;r,ez
i), thri thus j iterates for one value, i.e., 1), twice

» Y Hree for i = 3 ang four times for i=4.

:"'i_ ;:—'ﬁ u:——*.il |
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el < °
o \
tand this, consider the followi 156 1l
o undersiart owing code fragment : 1
for outer in range (5,10, 4) : 1l
for inner in range(1, outer, 2) : : 1l
print (outer, inner) |
The above code will produce the output as : [
: : ;‘ ¢ ~—— The output produced when the outer =5
Fgl )
: i I ¢—————_ The output produced when the outer = 9
' i
: 97 )
Gee the explanation below :
5 1 e
e 8 ouer 3 5 3 inner loop got over after value 3's iteration
9 1
G i ouer's volue ——— 9 3 —
9 5 inner loop got over after value 7's iterarion
s 9 7
{Jo“ _ .
3
Let us understand how the control moves in a nested loop
| Wit ze iteration statements ? Name the  with the help of one more example :
#eration statements provided by Python.
1 What are the two categories of Python for a in range(3) :
ops ? : ettt for b in range(5,7) :
1 n . 3 " " " "
i K" is the output of the following  The above nested loop will produce following output :
fragment ?
for a in "abcde” : P R | b now is 5

print (a, ' +'s end="")

5. What is the output of the following sfora=0 b now is 6
_ tode fragment ? ,
b now is 5

for i in range(@, 10) : for a =1

pass :
. - -1 bonowis®
print (1) for a
6. Why does “Hello” not print even once ? fora=2 bnow is 5
for i in range(10,1) :
g(:)' fora=2 bnOW'iSB

: print ("Hello")
] 7 mﬂihthe output of following code ?
> forain range (2, 7) :

- forbin range(1, a) :
ol print (#',end= ' t)
S brint ()

Notice. for each outer [oop {teration.
qer loop Tterdies :

Outer loop
jterations
m e

i
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For the outer loop, firstly a takes the value

outer for’s loop-body.

& for a =0, the inner loop will iterate twice for values

b=5and b=6

& hence the first two lines of output given above are produced foy the firg; itepa
loop (a =0 ; which involves two iterations of inner loop) ation 0f g,

& when a takes the next value in sequence, the inner will again iterate ty, b

5 and 6 for b.

mes “‘n'
1th .
\,1}_:&

Thus we see, that for each iteration of outer loop, inner loop iterates twice for Valyeg
Shos
- SOy

b=6.

i ec.\tvol«\‘L
M:; (contd...)

8.

9.

10.

11.

12,

13.

14.

I5.

Write a for loop that displays the even
numbers from 51 to 60.
Suggest a situation where an empty
loop is useful,
What is the similarity and difference
between for and while loop ?
Why is while loop called an entry
controlled loop ?
If the test-expression of a while loop
evaluates to false in the beginning of
the loop, even before entering in to the
loop :
(@) how many times is the loop

executed?
() how many times is the loop-else

clause executed ?
What will be the output of following
code:
while (6 +2 > 8) :

print (“Gotcha!")
else:

print ("Going out!")
What is the output produced by
following loop ?
for ain (2, 7):

for bin (1, a) :

print (b, end = ° ")
print ()

What is the significance of break and
continue statements?
Can a single break statement in an inper

loop terminate all the nested loops ?

Consider some more examples and try understan;
functioning based on above lines. N3 t;

for ainrange(3) :
for b in range(s, 7):
print ("* " end =" ")
print ()

The output produced would be :

b
WoOw
N als
wow

* ¥

The break Statement in a Nested Loop

If the break statement appears in a nested loop, thenit “ﬂ'i
terminate the very loop it is in. That is, if th-e b“;J‘ |
statement is inside the inner loop then it will terﬂuﬂ_ﬂt“e ‘
inner loop only and the outer loop will continue as it aséhi
the break statement is in outer loop, then outer ,Iogpdg’if
terminated. Since inner loop is part of outer 100p's I‘LO)P ¢ |
will also not execute just like other statement of outer :
body.

!
I

}
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" F Calculations like Standard Deviation and Correlation
o 109 i
9 very useful for processing a set of value as you have seen in earlier examples. Thus
iting programs for statistical calculations like standard deviation

g arc
LoOP-an Jlso use J0OP3 for wr
o © relation otc. Let us see
into conceptua

, not O :
ea :
nent thes fter showing an example

hov?! you can use loops in these calculations. Please note that we
| discussion of how these things are calculated ; we are just

of Deviotion

a tandar Jeviation 15 2
y ks of all students close to t
ma .

deﬂ'aﬁon is

measure of dispersement of data around the mean or average e.g., if
he average marks of the class. The formula to calculate standard

g fE(x—f)z
n-1

deviation for the following set of numbers : 62, 65, 6

Let us take this example.
7/ 80; 90} 91, 93’ 94’ 99-

+d the sample standard

pUNPLE Fi
Golution.
(i) Add up the numbers in the data set :
62+65+67+80+90+91 +93 +94 +99 =741

uare your answer and then divide by the number of items in your data set. There are
n=9) in our example so :

741 x 741 = 549081 (squaring)

549081/9 = 61009 (dividing by 1)

r aside for a moment.

(i) 59
9 jtems (

6ot this numbe

and square them individually this time

(ii) Take your set of original numbers from Step 1,
before you add them up :

(62 x 62) + (65 x 65) + (67 x 67) + (80 x 80) + (90 x 90) + (91 x 91)
+(93x93) + (94 x 94) + (99 x 99)

- (3844) + (4225) + (4489) + (6400) * (8100) + (8281) + (8649) + (8836) + (9801)

= 62625
(t) Subtract the amount in Step 2 from the amount in Step 3. 62625 - 61009 = 1616

Set this number aside for a moment.
(7) Subtract 1 from the number of items in given data set, i.e., find -1 Tor our example, it is :
9-1=8
() Divide the number in Step 4 by the number in Step 5. This gives you the variance :
1616 / 8 = 202
eviation :

() Take the square root of your answer from Step 6. This gives you the standard d

J(202) = 14.2126704035

Thus, the standard deviation for the above given s¢€ s is 142126704035

t of val
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Let us now write a program for the same.

| fiation from the given set of vajye
5.17  Program to calculate Standard Deviation g alues. Vg s,
more. leay,
rogra

ram
LRIRT]

STANDARD DEVIATION PROGRAM

n - number of items in dataset

sumD = sum of given data values

sumSgr = sum of squares of individual data values

sd = standard deviation

LR LRI]

import math
n=9
sumD = sumSqr = @
while True :
data = int(input(“Enter 3 datavalue : "))
n+=1
sumD += datg
sumsgr += (data * data)
res = input("Want to enter more data values? (y/n) :™)
ifres=="n'op res=="'N" .
break
# loop over now

Print("Very less data. Please entep more values.")
else : #else of if

numer = (sump * symp )/n

sd = math. sqrt( (sumsqr - numer) /(n-1) )
Print(“Standard deviation fop Biven", n, "

Enter a data value : 62
Want to enter more data valyes? (y/n) .

y
Enter a data valye P65
Want to enter more data valyes? Gy/m) @y
Enter a data valye 199
Want to enter more data valyes? (y/n) 1 p
Standard deviation o, given 9 values ; 14.212670403551395
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TIONAL AND
£ CONDI

tion Coe{-ﬁciem .
{c»”am' i of relationshi
fhe St nl statistics. There are several type
jficients s coefficient is Pearson’s corre
correla default, correlation coefficient is me

o f the Hme; by on
d otherwise: The formula for it s :

p is between two variables is measured through Correlation
s of correlation coefficients, one commonly used
lation (or Pearson’s R) in linear regression. In fact,
ant to be Pearson’s correlation unless

Specifie
n(Exy) = (2x)(ZY)

Jpizx? —(E0)2nzy - (Ey)°]

coefficient is computed with an example.

, .
[t us S€€ how Pearson's correlation

¢ correlation coefficient from the following table :

qaie. Find the value of th
arLE:

SUBJECT AGE (X) GLUCOSE LEVEL (Y)
1 43 99
2 21 65
3 25 79
4 42 75
5 57 87
6 59 81

1. Make a chart. Use the given data, and add three more columns : XYy, X 2 and Y2,

SUBJECT | AGE (X) GLUCOSE LEVEL (Y) XY x? Y2
1 43 99
21 65
3 25 79
4 42 75
5 57 87
6 59 81

Similarly, compute X* X to get X2

2 Multiply X and Y together to fill the XY column.
and Y*Y to get Y?

SUBJECT | AGE (X) | GLUCOSE LEVEL(Y)| XY X 5
1 43 99 4257 1849 9801
2 21 65 1365 441 4225
3 25 79 1975 625 6241
4 ry) 75 3150 1764 5625
) 57 87 4959 3249 7569
5 | 5 | 81 4779 | 3481 | | 6561 |
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C
S PPJ\QET\!: l-
d put the result W
in the columns an € result gy o
Il of the numbers 1 %) is a short way of saying sum o Dl :
3. Add up {:‘] e Greek letter sigma ( s “aun !
olumn. 1h 2
C i (GLUCOSE LEVEL (Y) XY X $
Baaieer | ACE (X) e
SUBJECT | AGE(X) . . X 2
fidclato=
43
) 21 65 1365 441 .
: 25 79 1975 625 -
3 5 75 3150 1764 o |
4
: 57 87 4959 249 | |
5 81 4779 3481 6361 |
9 |
: 5 20485 | 11409 | g, |
247 486 |
z

Use the following correlation coefficient formula.
4. Use .
Tx=247 Ty=486 ZIxy=20485 Ix°=11409 %y =40,022
=
nis the sample size, in our case = 6

The correlation coefficient

6(20,485) — (247 x 486) =0.5298

JI[6(11,409) - (2472)] x [6(40,022) — 4862]]

n(Exy) (20

N P

/ okt
' esult is 0.5298 or 52.98% Wi
The range of the correlation coefficient is from -1 to 1_~ Our result is 0.5
means the variables have a moderate positive corr. lation.

Let us now write a program for the same,

‘ [ icient fr iven set of values.
’ , 5.18 Program to calculate Pearson’s Correlation Coefficient from the given s

rogram

Pearson's Correlation Coeffi
N =number of data values

SUMX = sum of a]] x values ; supy = sumof allY values
sumXyY sum of 311 X*¥Y 5 sum

X2 = sum of al] x*x 5 SumY2 = sum of all Y*Y;
I =correlation coefficient

cient program

import math
n=9

sumX = symy = sumxy = Sumx2 = sumY2 = g

-
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0

aile e’
4=1

priﬂt(" < for set”, n)

= st (input(

- int(input(

XY =X ryY

quny += Y

X2 += X * X

qumXY += XY
"More values? (y/n) Y

res=input(
if res == 'n' orres== 'N' : #nomore

preak
ra‘tor‘.‘_‘ n * Sume -

Enter value
vgnter X : "))

venterY: "))

values to be entered

(sumX * sumY)

nume
xpart=n* sumx2 - sumx*sumX

ypart=n* sumY2 - sumy*sumY

denominator = math.sqrt (Xpart * YPa rt)

r= numerator/denominator'

print("The pearson’s Correlation coefficient for given set of values is : " r)
rperc =r * 100

print("That is, ", rperc, "%")
m for the same set of X Y values given in above example is shown

Sample run of above progra

below :
n set of values 15

| The Pearson’s correlation coefficient for give

| 0.5298089018901744
That is, 52.98089018901744 %

& Us RevISE

v EANEN

d of action.
statement and compound stat

tatement as empty statement.

* Satem e o8 '
SuEments are the | ; ;
he instructions given to the computer 10 perform any kin
ement.

& Pythop

~ /0N Statements ca

ingy n be on one of these types : emply statement, single
; atement is ;
* S g the statement that does nothing. Python offers pass
k Afﬂmpouﬂda le statement forms a simple statement.

4 Statel

* By Onpoung ment represents a group of statements executed as
% St
e exgmpe of atement of Python has a header and an indented
R o o

Ty o i fripound statements are : if statement, while sta

Selociin JOL-1n a :

--:'v--»,._‘of"ff_?ns_‘tm“) £ progran. can be in three ways : sequentially (&

R e atively (the iteration construct).

a unit.
body below the header.

tement elc.

he sequence construct), selectively (the -
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R R R S it (- - - -

4

@

>

< -\IVHI ICS PP_‘J
wi,

s statements get executed sequentially.

the execution of statement(s) depending upon a condition. g,

mean repetition of a set-of-statements depending upon q ‘
: ent if in many forms - if..else and if..elif..else,

;ﬁ' ::.else statement fests an expression e e ey “tfay

“,

The sequence construct mean
The selection construct means

The iteration ( looping) constructs

Nt
provides one selection statem .

executed. :
The if-else statement can be nested also i.e., an if statement can have another if statemep,
ound together by a single name. Some Python Sequences o
‘re Sf_ﬂn‘:. [~

Y

A sequence is @ succession of values b

tuples. |
The range( ) function generates a sequence of list type.

set of instructions to be performed repeatedly are iteration Statemen;s

structs — for and while. The for is a counting loop and while is a condie:

4‘:5!‘_.:,!:7.

The statements that allow a

Python provides two looping con
The while loop is an entry-controlled loop as it has a control over entry in the loop in the form of e
ey,

Loops in Python can have else clause too. The else clause of a loop is executed in the end of the logp g, .« '
* ’-‘,"; ﬁ&';

terminates normally.
The break statement can terminate a loop immediately and the control passes over to the statemens i~ -
Tl [0y s

statement containing break. :
In nested loops, a break terminates the very loop it appears in.

The continue statement abandons the current iteration of the loop by skipping over the rest of the statomes 3
loop-body. It immediately transfers control to the beginning of the next iteration of the loop.

AR 0 A P R

et s e S S S ST . . B :

1.

| has gone false for a ¢

What is a statement ? What is the significance of an empty statement ?

iiunon, A statement is an instruction given to the computer to perform any kind of wiiR

A :,;npty hs:atemer_xt is usefu]_in situations where the code requires a statement but logic doesnit?
ese two requirements 51multaneously, empty statement is used.

Python offers pass statement as an empty statement.

If you are ask "

f] y : ed to. label the Python loops as determinable or non-determinable, which label would yoe®

which loop ? ]ustzfy your answer, |

Solution. The * A s
G L befl;c;re-ll?;pd can be ?abelled as determinable loop as number of its teraiors
nd as the size of the sequence, it is operating upon.

The ‘while loop’ ns
P’ can be lab : iterations @
abelled as non-determinable loop, as its number of 1terahq aﬂﬂ“tk

There are two types of else clauses ;,
Solution. The g types of Pytho
(@) else in an if statement

The ]
else clause of an if statement is exe
The else clause of lo

1 Python. What aye these two types of else Bl
n else clauses are :
(b) else in a loop statement tf'iﬂm’yg

cuted when the condition of the if statement ™ St-eondi"‘f

henitste

W 11t‘T; Iin o™
e ins

0p is executed wh,

e : _ ,
ohile loop or whe n the loop is terminatin g normally 1.¢.

N the for loop has executed for the last val .
b
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q CONDITIONAL AND ITERATIVE STATEMENTS 195
aa® b

.

4o Python range( ) function to create the following list : [7, 3, -1, -5]
U\ff it L)

range (7, =6, -4)
1 correct the problem with following code :
{

# Count from 10 down to 1

| golution-

. Hmtify "

‘ countdown = 10

while countdown > 0 &
print (countdown, end = * ')
countdown - 1

print ("Finally.")

jution. It is an infinite loop. The reason being, in the above while loop, there is an expression

w down =1, which subtracts 1 from value of countdown BUT this statement is not updating the

Imu; variable countdow hence loop variable countdown always remains unchanged and hence it

oo

is an infinite 100p-

e solution to above problem will be replacement of countdown -1 with following statement in

the body of while loop :

countdown = countdown = 1

Now the while loop’s variable will be updated in every iteration and hence loop will be a finite loop.

Following code is meant to be an interactive grade calculation script for an entrance test that converts froma

F=

percentage into a letter grade :
99 and above is A+,
80-98 is A,
60-89 is A-,
and everything below is fail (U know high standards).

The program should prompt the user 100 times for grades. Unfortunately, the program was written by a
terrible coder (me 3/ ), so there are numerous bugs in the code. Find all the bugs and fix them.

Fori: range(1 .. 100)
grade == float (input( "What\'s the grade percentage ?" ))
if grade » 90
print ("That's an A + |")
if 89 > grade > 90:
print (" " "An A is really good!" " ")
elsif 6 ¢ grade :
print (You got an A-1)
else grade < 69 :

dhin, print (“Sorry, you need an A- to qualify!")
e ¢ Corrected code is given below, with corrections marked in colour.

11n range (9J 1@@) .

§rade = float (input( "

: put( "What\'s th "

iF grade = gp ( \'s the grade percentage ?" ))
8 <= grade < 9g.
Print ("An A i ; ,

elif gp <=( g:agel? really good!™) # although triple-quoted string is also OK

print (=
i 1nt ("voy Bot an A- 1)

® grade ¢ gp.
print (n

Sl

S0PrY, you need an A- to qualify!")
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?

Wiat is the output of following code
v if (4+5==10) :
Y print ("TRUE")

else : .
print ("FALSE")
print ("TRUE")
Solution.
FALSE

TRUE
Following code contains an endless loop. Could you find out why ? Suggest a solytioy,
oot

n=108
answer =1
while (n>0) :
answer = answer + n ** 2

n=n+1
print (answer) ‘
Solution. For a while loop to terminate, it is necessary that its condition becomes false at ons =
But in the above code, the test-condition of while loop will never become false, because the conzs
is >0 and n is always incrementing ; thus # will always remain > 0. Hence it wil] repeat endls:
- There are two possible solutions :
() change the condition to some reachable limit (as per update expression) E.8.
while (n < 100) :

(1) change the updation equation of loop variable so that it makes the condition false s
point of time, e.g.,
while (n>9) :

n=n-1
9. Consider bjﬁ‘[ﬂw 8tven two code fragments. Wit will be their outputs if the inputs are entered in fie
order are (i) ‘Jacob’ (ii)'12345" (it) 'END’ (iv) “end’ ?
(@) name =" "
while True ;
name = input( "Enter name ('end' to exit):")
if name == "eng" .
break
print ("Hello", name)
else :
print ("Wasn't it fun ")
()  name = »
while name 1= "end"
name = input( "Enten
if Name == "end" :
pass

Print (*Hello"
else :

name (‘end' to exit); )

f) name)

pr‘int ("Wasn't i‘t -Fuh ?n)
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TlONAL A
CONDI

rinput (i?) ‘
i pno output will be printed

o Wite ; Python code

luhon.
> - int (input (‘Enter number'))
sum = 0
i=1
while i ¢= N:
sum = sum + i

j=i+2
print (sum)
L Consider the following Python progran :

N = int(input ( "Enter N:"))

i=1
sum=9
whiled <N :
ifik¥2==0:
sum = sum+ 1
i=i+1

print (sum)
(4 What is the output when the input value is 5 ?
) What s the output when the input value is 0 ?
Solution, @6 (b0

Code (b) will print
for input (i)
Hello Jacob

for input (if)
Hello 12345

for input (iif)
Hello END
for input (iv)

Hello end
Wasn't it fun ?

N
e fhefo!lawjng Python program, intended to calculate sums :

Mumber = int(input ("Enter number"))
N, result = nUmber, 1
wiile Trye op n .

result = pesult +
N=p-1

Pr‘int ("SUms _n Pesult)

’Wmf
haPPens when the user enters a value of 57

H’Oll!d yauﬁx th!s program : 2

t0 add the odd numbers up to (and including) a given value N and print the S osiilt:
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13.

14.

INFORMAT| b,

IQ]{:
that the program will repeat infinitely.
i ' e |
Solution. The problem 15 dition of while loop this condition will never g, false
The problem lies with the condl | |
Correct condition will be any of these :
while n:
or whilen>@:
t number from the 10 numbers inpy;,
' d lowest and second lowes
Write a progran to fin
Solution. | |
# to £ind lowest and second lowest integer from 10 integers
small = smaller = ©
for i in range(10): !
n = int(input("Enter number : ))
ifi==0: # first number read
small =n
elifi==1: # second number read
if n<=small :
smaller = n
else:
smaller = small
small = n
else: # for every integer read 3rd integer onwards

if n < smaller :
small = smaller
smaller = n Sample Run

elif n < small :
small = n

The lowest number is: -
The second lowest numberis: -

print("The lowest number is ", smaller)
print("The second lowest number is : " small)

The sample run of above program (from the ten input numbers as : -6, 13, 20, -3, 15,189 +
23) has been given above,

Number Gutessing Game

. o
This program generates a random number between 1 and 100 and ot
asks the user to guess the i

umber, giving hints alon the wa
Solution, : ’

import random

secretNum = 1
m Pandom.r'andlnt(Lleg) #generate a random integer between

guessNumString = int(in "
' put ("G i Lve:*
while guesshum I= secretNum(' e D el

if guessNum ¢ secretNum -

print ("yoyp Buess i
S n
else: too low,")

[1 lﬂﬂ]

print ("Yoypr Buess is ¢
BuessNum = int(input ("
print ("Congratulations!

00 high,")
Guess 3 Numbep

between 1 and 100 i sive:"))
You guesse e inclu

number correctly, ")
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" CON{J[T
e S cript o print Eibonacci series’ first 20 elements. Some initial elements of a Fibonacci series are ;
: “’rih‘ﬂ ; p1123 58...
gtion:

first =@

second =1

nt (first)

~int (Second)
range(1: 19) :
first + second

col

for 2 1N
third =
print (third)

first, second = second, third

...+ python script to read an integer > 1000 and reverse the number.
. Wit F¥EC

Hon.

qum = int(input

Salu

( "Enter an integer (>1000) :"))

reverse = @

yhile tnum
digit = tnum % 18

tnum = tnum / 1e
reverse = reverse * 18 + digit

orint (“Reverse of ", num , "is”, reverse)

¢ Write & Pyihon script to generate divisors of a number.
Solution.

oum = int(input("Enter an integer :" ))
rid = num /2
print (“The divisors of" num, "are :")
for 2 in range (2, mid + 1) :

ifoun%a==0:

print (a, end =" ")

else :

print ("-End-")

B fy o
put three angles and determine if they form a triangle or not.
Solution

#theck triangle from angles

anglel = angle? = angle3 = @

:::i:; : :ioat(input("Enter‘ angle1: "))

— 1:chat(inpu‘c("Enter angle 2 : "))

e oat(input("Enter angle 3 : "))
i "+ angle2 + angle3) == 180 ;

e ("These angles form a triangle.")

API‘int o
7 ("These angles do not form a triangle.")
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9, Nuntbers in the form 2
Write a Python script that

n_] are called Merse!

Solution.

mbers
gram t0 print mersenne nu
#proj

ers are
int("First 10 Mersenne numb
prin

for a in range(1, 11) :1
nersnum = 2 ** @ - | a
print(mersnum, end =

print()

1
e Numbers, €.8.,2

displays first fen Mers

enne numbers.

Sample Run

")
First 10 Mersenne Num
137153163 ]2725551]

lculate BMI of a person after inputting its weight in kgs and height it ey -
20, Write a program to caic | . %
;:fint Hrf Nutritional Status as per following tab

Nutritional Status

WHO criteria BMI cut-off I

Underweight
Normal
Overweight
Obese

<185
18.5-24.9
25-29.9
>30

Solution.
weight_in_kg = float(input("Enter weight in kg :"))
height_in meter = float(input("Enter height in meters
bmi = weight_in_kg / ( height_in_meter * hej
print("BMI is : ", bmi, end = " "y
if bmi < 18,5 :

print(".,. Underweight" )

elif bmi ¢ 25 .

pr‘int(u. oYs No,nmal“)
elif bmj < 39 .

:"))

ght_in_meter)

print(", .. Overweight“)
else;
print(", ., Obese")

Write q Program to fiyg St of the sepips .

Solution, S=l+x4x? xd "
X = float (inpyt ¢ »
e PUt ( "Enten value of y . ))

1) .
S 4= x %%
" Y print ("Sum Of fipgpn N,
= Writ . P terpg
omnioi I;yrﬂmn )scrth fo§ put tyg Hmp, K ”
Visor), Crs ang 13 . ' reit
Solutign PrnE theiy jey,, (Least common multiple) and god 8
X=int(j "
Ve 1nt((ir':pUt(.. First numper.,
Put( - er: ))
nUfﬂbep: n))
|~ — nned by CamScanner
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ONAL AND. TERATIVE STATEMENTS
OND! '

:ES

o3 smaller +1):
fo{‘iln '___-_-9) and (y%i== e)):

hcf
sal’e: lcm=(x*y)/ X, "and", Y, "iS", hC‘F)

1 " H,C.F' O.F"-' .
R e "and", y, "is", lcm)

int( "
P "The L,C-M- of", X,

priﬂt(

— oo~

I th '
"] ossARY

g

: }ﬂ The .
L ent A statement that appeors in the code but does nothing.

4 mtm

' Bﬂ'l A loop that never ends. Endless loop.

= Statement that allows a set of instructions to be performed repeatedly.

:g,ﬁﬁsmwnent e A
| Siatement that unconditionally transfers program control within a function.

a

,A.érou'p of consecutive statements having same indentation level.
block of statements in a compound statement that follows the header.

! ;Uﬂﬂﬂmﬂﬂf
| g}m,ﬂmment lterafion statement. Also called a loop. ’
r ,m ¢ Some program-construct within another of same type of construct.
“’ iwmp ~_ Aloop that contains another loop inside its body.
Eﬁ : Block.
] Assiinmn,;

Wbt fn s e

A Short Answer Questions/Conceptual Questions

it e

’!‘ What is the common structure of Python compound statements ?
; ‘“hal is the importance of the three programming constructs ?

'). .

L ‘::;“5 empty statement ? What is its need ?

; ) ‘}"P)Thoﬂ statement can be termed as empty statement ?

i} " ‘:h” 55 an algorithm 7
% 'hat.

! Wiy ’3 2 flowchart ? How is it useful ?

. IS pse . ; :

| tisg Tlc.iocode ? How is it useful in developing logic for the solution of a problem ?
I iy ecision tree ? Where are these useful ?

§ hﬁ
' psenyq :
D 0code for checking if a number is a factor of 3215 ?

A R o 4

ANl

Ll O TR
- o 1o

: Owch, . .
k Drawd peu t for d’SPlaymg first 10 odd numbers.

on
tree for grade calculation as per :
i

70-80 | 60-70 | 50-60 | 40-50 <40
B1 B2 C1 C2 F

N S A S A S
; T
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0 sets of nu b
docode for comparing two products of tw mbers
Write pseu X

both products are same or no

1; . 1ad

the difference between else clause of if-else and else clause of P
What is the di :
- In which cases, the else clause of a loop does not get executed
16. In whi ,
17. What are jump statements ? Name them.

ythOT‘l loops )

- )
18. How and when are named conditions useful 7 ?
19‘ What are endless loops ? Why do such loops occur

Type B : Application Based Questions

1. Rewrite the following code fragment that saves on the number of COmparispng -

if (a==0):
print ("Zero")
if (a==1) :
print ("One")
if (a==2):
print ("Two")
if (a==3) :

print ("Three")
2. Under what conditions wil]

if temp < 33 .

print ("ice")
elif temp < 213,

print ("water'")
else :

print ("steam")

3. What is the output prodyced by the following code ?
X=1

ifxs 3.
ifxsgq.
print (vp"
else :
print ("
e:'.lf X<2:
if (x I= 9):
print (ncw
print (“D")

this code fragment print “water” ?

s end = ')

Jend_—_--)

JEnd=' 1)
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. CONDITIONAL AND ITERATIVE STATEMENTS
crapte’ 7

hat is the output of the following lines of code ?
> 7 if int('zero’) == @

print ("zero" )

olif str(@) == 'zero' :
print (@)

olif str(@) == '@
print (Str‘(e))

else:
print

("none of the above")

6. F
l'F ==B

print ("zero")
elif :n==1
print ("one”)
elif
== 2
print ("two")
else n == 3:
print ( "three")
7. What is
n = int (input( "Enter an integer:" ))
ifn<l:
print ("invalid value")
else :
for i in range(1, n+1):
print (i * i)
8. How are following tw
following code fragments :

ind the errors in the code given below and correct the code :

following code doing ? What would it print for input as 3 ?

o code fragments different from one another ? Also, predict the output of the

(@) n = int(input( "Enter an integer:" )) (b) n=int (input( “Enter an integer:"))

ifn>0:
for a in range(1, n + n) :
print (a / (n/2))
else :
print ("Now quiting")
9. Rewrite the following code fragments using for loop :

ifn>0:

for a in range(1, n + n) :
print (a / (n/2))
else :
print ("Now quiting")

@ i= 100 (b) while num > @ : (c) while num > @ :
while (i > @) : print (num % 10) count += 1
print (1) num = num/10 sum += num
i—=3 num —= 2
if count == 10 :
print (sum/float(count))

1 Rewrit following code fragments using while loops : break
(@) min=¢g
max = nym
fnumeo;
min = num
max = @ # compute sum of integers from min to max

for i in range(min, max + 1):
sum 4= 1
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(b) foriin range(1, 16) :
ifi%3==0"!
print (i)
(c) foriin range(4) :
for j in range(5):

|
‘ACTM

H
R

ifi+l==jorj+i==

print ("+", end =’
else :
print ("o", end =" ")
print ()

11. Predict the output of the following cod
(1) count =0
while count < 18:
print ("Hello")
count +=1

(c) keepgoing = True
X =100
while keepgoing :
print (x)
X=Xx-10
ifx<50:

keepgoing = False

() for x in range(5):
print (x)
(i) for z in range(-500, 500, 100):
print (z)
k) x=10
y=5

for i in range(x-y * 2):
print (" %", i)

(m) for x in range(3):
fory in range(4):

ppint (X.v Y, X + y)

12. What is the output of the following co
for i in range(4):
for j in range(5):
1fi+1==jorj+i==4:
print ("+", end = ° ")
else:
print ("0", end = ")
print()

3. In the nested : y luﬂf
ed for loop code above (Q. 12), how many times is the condition of the if clause eva

")

e fragments :

(b) x =10
y=90
while x > y:
print (x, y)
X=X-1
y=y+1
@ x=45 (e) forxin[],2,3,4,5]:
while x < 50 : print (x)
print (x)

(g) forpinrange(l,10):
print (p)

(h) forqinrange(100,50,-10)
print (q)

() foryinrange(500, 100, 100):
print (" * ", y)

() forxin[l,2,3]:
for y in [4, 5, 6]:
print (x, y)

-(n) c=0
for x in range(10):
for y in range(5):
c+=1
print (c)

de ?

!

o AT
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Chapfer

; Which of the following Python programs implement the control flow graph shown ?

. CONDITIONAL AND ITERATIVE STATEMENTS

l -

—

§ false
)1

‘print (‘what

(a) while True :

n = int(input("Enter an int:"))

ifn==A1:
continue

elif n== A2 :
break

else :
print ("what")

else :

print ("ever")

(¢) while True :

n = int(input("“Enter an int: *))

ifn==A1:
continue
elif n== A2 :
break
print (“what")
print ("ever")

——

print (“ever”) ‘

i et “_-. e

! )

True ‘

o' /,,
Ny

true;l;
/ n = int(input(...)) 7

\"'J=___ A1 true

~
-,

false

"y

(b) while True :

— continue i

n = int(input(“Enter an int: "))

ifn==A1:
continue
elif n==A2:
break
else :

print ("what")

print ("ever")

Tie C . | ;
e C . Programming Practice/Knowledge based Questions

; ;Nrite a Python script that asks the user to enter a length in centimetres. If the user enters a negative
ﬂe;; glth, the program should tell the user that the entry is invalid. Otherwise, the program should convert

ength to inches and print out the result. There are 2.54 centimetres in an inch.
f“mstore charges T 120 per item if you buy less than 10 items. If you buy between 10 and 99 items, the cost
it hoge' ltem: If you buy 100 or more items, the cost is T 70 per item. Write a program that asks the
many items they are buying and prints the total cost.

3 nt
- fach

eoa Program that asks the user for two numbers and prints Close if the numbers are within .001 of
¢t and Not close otherwise.
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is divisible by 4, except that years divisible by 100 are ot !
is a leap year if it 15 dwl?l m that asks the user for yearand pri, 2P Yeayg
e o divivible by 400. Write a progra PIIRlS gup 2
ey areiso 11 b
leap year or no -to imput length of three sides of a triangle. Then check if these sjges will fom,
i rogram ;
> WZtSta}zRug]eis:a+b>c;b+C>a'C+a>b) q o
N ite a short program to input a digit and print it “'1 words .
6. Write a hort program to print first n odd numbers in descending order.
7. Write a sh ) e
8. Write a short program to print the following series :
014 710, 40, (M 1 -4 7 -10.... ~ 40
9. Write a short program to find average of list of numbers entered tf.1r0ugh keyboard‘
10. Write a program to take an integer a as an in]iut and c.heck”whether Tt end.s anth dorg tends i |
print “ends with 47, if it ends with 8, print “ends with 8", otherwise Print “ends wig, Neithg
11. Write a program to take N (N > 20) as an irlPU_t f.mm the user. Print .nur’nbers from 115 Wheng, i
number is a multiple of 3, print “Tipsy”, when it is a multiple of 7, print “Topsy”, When i j5 |
p ol
of both, print “TipsyTopsy”. "

12. Write a short program to find largest number of a list of
13. Write a program to input N numbers and then print the

14. Given a list of integers, write a program to find those whij
4321234 is a palindrome as it reads the

numbers entered through keyboarg
second largest number.

ch are palindromes, For exam
same from left to right and from right to left.

15. Write a Python program to Print every integer between 1 and 5, divisible by
number that is divisibje by m is even or odd,

Write a program to accept the age of n employees and count the number of persons in the following |

group : (i) 26 - 35 (ii) 36 - 45 (ifi) 46 - 55, 4

Write a Program using nesteq loops to $ with 6 rows and 20 *s per row,

Given thr.ee humbers A, B ang C write a PTogram to write their value

example, if A=1p, B=10,and C =15, your Program should print out :
Smallest number = 1o
Next highep Number = 13
Highest Number = 15

19. Ask the user t

ple, the Numhe

m. Also report whether s
16.

17.

- produce a rectangle of ¥

s in an ascending order. fx

0 enter 4 temper

e ature in Celsius. The Program shoyld Print a message based g
If the temperatyre i l
absolute Zero, . ‘273'15’

i ; Family income
. " Y

a batsman’s Score in last 10 matches.
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