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‘ 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 pro{/iding .
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.

9.2 Types of Statements in Python

Statements are the instructions given to the computer to pe.rform any kind off actlot:e bse ni; ﬁztsc:
Movements, and be it making decisions or be it repeating actions. ite;temetr;tzngz?the s e
*ecutable unit within a Python program. Python statements can belong to ¢
three types :

© Empty Statement

% Simple Statement (Single statement)

© Compound Statement
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1. Empty Statement (Null Statement)

The simplest statement is the empty statement :
i.e. a statement which does nothing. In Python ; 3.
an empty statement is pass statement. It takes :

the following form: A/ e .

e3> The pass statement of Pyth'oné
Wherever Python s a do nothing statement i.e.,:
encounters a pass empty. statement or nuIlE
statement, Python operation statement.

does nothing and moves to next statement in :
the flow of control.
A pass statement is useful in those instances
where the syntax of the language requires :
the presence of a statement but where the:
logic of the program does not. We will see it
in loops and their bodies. :

. Simple Statement

Any single executable statement is a simple :
statement in Python. For example, following is :
a simple statement in Python :

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

Compound Statement

A compound statement represents a group o
statements executed as a unit. The compoy, q
statements of Python are written in a Specifi,
pattern as shown below :

<compound statement header> :

<indented body containing multiple\
simple and/or compound statements>

That is, a compound statement has :

© a header line which begins with a
keyword and ends with a colon.

¢ a body consisting of one or more Pythgy
statements, each indented ! inside the
header line. All statements in the body are
at the same level of indentation.

You'll learn about some other compoung
statements (if, for, while) in this chapter.
“NJoTE
A compound statement in Python has a header ending

with a colon ( : ) and a body containing a sequence of
statements at the same level of indentation.

Q.3 Statement Flow Control

In a program, statements may be executed sequentially,
language provides constructs to support sequence,

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

Sequence

The sequence construct means the statements are being executed
sequentially. This represents the default flow of statement (see Fig. 9.1). e
Every Python program begins with the first statement of program. Each

quence construct). When the final
€ program is done. Sequence refers to
gram and is the simplest one.

statement in turn is executed (se
statement of program is executed, th
the normal flow of control in a pro

Selection

The selection construct means th

a condition evaluates to True, a ¢
course-of-

also called decision construc
is to be executed.

1. Conventionally,

€ execution of statement
‘ . ourse-of-action (a set of st
action (a different set of statements) if folle-

t because it helps in m~!

selectively or iteratively. Every programming
selection or iteration.

tement
| Statement2 |
| Statement 3

P wm“ﬁ"“wiw i

b e A Bl

Figure 9.1 The sequence
construct.

() depending upon a condition-test. If
atements) is followed otherwise anothef
~d. This construct (selection construct) i
~ing decision about which set-of-statements

Python uses four Spaces to move to next level of indentation
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Adjacent figure (Fig. 9.2) explains
selection construct.

You apply decision-making or
selection in your real life so many times
X if the traffic signal light is red, then
stop; if the traffic signal light is yellow
then wait ; and if the signal light is
green then go.

You can think of many such real life
examples of selection/decision-making.

Repetition Iteration (Looping)

The iteration constructs mean repetition

of a set-of-statements depending upon a
condition-test. Till the time a condition is
True (or False depending upon the
loop), a set-of-statements are repeated
again and again. As soon as the
condition becomes False (or True), the
repetition stops. The iteration construct
is also called looping construct.

The adjacent figure (Fig. 9.3) illustrates
an iteration construct.

Another
course-of-acticn

< Condition 7 ~~a_True |
O StatementTH Statement 2] T
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One course-of-action

&Lse*

Statement 1 |

Y

Statement 2

<
-
<

Figure 9.2 The selection construct.

.

v,l(""> ¥, e
— \Condrtion 7= fatse s

~

*— The exit
l True

condition
Statement 1 | .

The loop bedy

Y
Statement 2 |

. T

Figure 9.3 The iteration/repetition construct.

The set-of-statements that are repeated again and again is called the body of the loop. The
condition on which the execution or exit of the loop depends is called the exit condition or

test-condition.

You can find many examples of iteration or
looping around you. For instance, you often see
your mother cook chapatis or dosas or appams for

you.
Let’s see, what she does for it :

Repeat the adjacent process (steps (i), (ii),
(iif)) for next chapati/dosa/appam. This is
looping or iteration.

(i) put rolled chapati or dosa batter on flat pan or tawa

(if) turn it 2-3 times

9.1

1. What is a statement ? How many types
of statements are there in Python ?

2. What is the significance of a pass
statement?

3. What is a compound statement ? Give
example of a compound statement.

4. What are the three constructs that
govern statement flow ?

5. What is the need for selection and
looping constructs ?

Every programming language
es of constructs as the sequen
default mode) is inadequate to the
Python also provides
constructs.
statements — if that sup
that support iteration.
create programs as per your

(ifi) once done take it off.

You can find numerou
in’ your real life e.g.
colouring book etc. etc.

s other examples of repetitive work
washing clothes ; colouring in

must support these three
tial program execution (the
problems we must solve.
ts that support these

these Python
d for and while

ents you can

statemen
sections discuss
ports selection an
Using these statem
need.

Coming
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9.4 The if Statements of Python

The if statements are the conditional statements in Python and these implement selec
constructs (decision constructs).

tiOn

An if statement tests a particular condition ; if the condition evaluates to true, a course-of-acti(m
is followed i.c., a statement or set-of-statements is executed. Otherwise (if the conditiop,
evaluates to false), the course-of-action is ignored.

Before we proceed, it is important that you recall what you learnt in Chapter 7 in relation,)
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 t71¢to refer to Boolean value True as well as truth
value true,,, collectively ; similarly, falsc here will refer to Boolean value False and truth valye

false ,,; collectively.

9.4.1 The if Statement

Conditional

The simplest form of if statement tests a condition and if the condition evaluates to true, it
carries out some instructions and does nothing in case condition evaluates to false.

The if statement is a compound statement and its syntax (general form) is as shown below -

if <conditional expression> :
statement }

4—— The statements inside an if are
[statements]

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 compound statement having a header and a body
containing indented statements.

For instance, consider the following code fragment :

/—\ The header of if statement; notice
/—i‘FC\h:= ey colon ( : ) at the end

expression spaces +=1

4— 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 frue,

the statements in the body-of-if are executed, otherwise ignored. N OTE
The above code will check whether the character variable ch !ndentation in - Python s .ver:
stores a space or not ; if it does (ie., the condition ch=z' cerofant When, youjefe sing

compound statement. Make sure
to indent all statements in one
block at the same level.

evaluates to frue) , the number of spaces are incremented by 1
and number of characters (stored in variable chars) are also
incremented by value 1.

To 'sos If, however, variable ch does not store a space i.e., the condition ch==" 'evaluates t0
i false, then nothing will happen ; no statement from the body-of-if will be executed-

F;" o Consider another example illustrating the use of if statement :
|

E E ch = input ( “Enter a single character :" )
E : ifch >='9"and ch <="'9' :

print ("You entered a digit.")
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The above code, after getting input in ch, compares its value ; if value of ch falls between characters
0 to'9 ie. the condition evaluates to true, and thus it will execute the statements in the if-body ;
that is, it will print a message saying ‘You entered a digit.’ 5

Now consider another example that uses two if statements one after the other :

ch = input (' Enter a single character : ")

_:/.,-f. If this .con.dition is f“’st? !her} the control will directly reach to
if ch== : ~ following if statement, ignoring the body-of this-if statement

print ("You entered a space")

ifch>='0"andch<="9":
print ("You entered a digit.")

The above code example reads a single character in variable ch. If the character input is a space,
it flashes a message specifying it. If the character input is a digit, it flashes a message specifying it.
The following example also makes use of an if statement :
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 statement as it not indented
at the same level as that of body of if statements.

The above program has an if statement with two statements in its body ; last print statement is not
part of if statement. Have a look at some more examples of conditional expressions in if statements :

(@) ifgrade=="A": # comparison with a literal
print ("You did well")

(b) ifa>b: ! # comparing two variables
print (“Ahas more thanB has")

() ifx: # testing truth value of a variable

print ("x has truth value as true")
print ("Hence you can see this message.")

You have already learnt about truth values and truth value testing in Chapter 7 under section 7.4.3A.
I'll advise you to have a look at section 7.4.3A once again as it will prove very helpful in

understanding conditional expressions.
Now consider one more test condition :
ifnotx: » # not x will return True when X
print (':'x has truth value as false this time")

has a truth value as false

The value of not x will be True only when x is false ,, and False when X is true py-

The above discussed plain if statement will do nothing if the condition evaluates to false and

moves to the next statement that follows if-statement.
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9.4.2 The if — else Statement

iti i iti luates to trye, i ;
This form of if statement tests a condition and ‘1f' the CondlflOI': eval parpeiles Ue 1: Carrigg "
statements indented below if and in case condition evaluates to false, es ou staten,

- . ent
indented below else. The syntax (general form) of the if-else statement is as shown beloy, : s

if <conditional expressions :

The block beloy it g
statement executed if the ¢, $

luates t ity
[statements] ' evaluates to true apg the
R ‘ colons after both if and else block below elge Qet
else : <« executed if the conditig,
statement evaluates to false,
[statements) ; B ST

For instance, consider the following code fragment :
ifar=0:

print (a, "is zeroor a positive number")
else:

print (a, "is a negative number")
For any value more than zero (say 7) of variable a, th

e above code will print a message like -
7 is zeroora positive number

And for a value less than zero (say

-5) of variable g, the above code will print a message like :
-5 is anegative number

Unlike previously discussed plain-i
into false, the if-else statemen

i ases whether condition ig true or
false. Consider one more example : ;
if sales >=10000 : /\/ OTE
discount = sales * 0.10 An if-else in comparison to two
else:

Successive if statements has less
number of condition-checks i.e., with
if-else, the condition will be tested

discount = sales * 9.95

The above statement calculate

: i risons
S discount as 10% of sales once In contrast t 2 two compa .
L .. . if the same code s implemented with
amount if it is 10000 or more otherwise it calculates discount two successive ifs
as 5% of sales amount.

Following figure (Fig. 9.4) illustrates if and if-else constructs of Python,

\ {

o Testin, o y . -
\\Expr??ssion > _4Exiprg?ssi-onvv A= Body of else }-—

<
<

l True
| Bodyofi

— <
(a) : (b)

Figure 9.4 (a) The if statement’s operation (b) The if-

-
A

else statement’s operation.
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Let us now apply this knowledge of if and
if-else in form of some programs.

9.1 Program that takes a number and checks
whether the given number is odd or even.

X
Qu num = int ( input( "Enter an integer :"))
{eb ifnum%¥2==0:
b print (num, "is EVEN number.")

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

This P
The sample run of above ;,s, géﬁﬂfm

code is as shown below. g

EE
[
Scan
QR Code

Enter an integer : 8
8 is EVEN number.

9.2 Program to accept three integers and print
the largest of the three. Make use of only if

rogam  Statement.

X=y=2=0

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

max = X
ify>max:
max =y
ifz>max :
max = z
print ("Largest number is", max)

Enter first number : 7.235
Enter second number : 6.99
Enter third number : 7.533
Largest number is 7.533

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

261

e.g  Input of nymy

9 and § ers 2, 3, 4 will give two sums as

Input of numbe
8 and 2 ( both
Input of numb
12 and ¢ (all

15 3,2, 3, will give two sums as
3’s ignored for second sum)
ers 4, 4, 4 will give two sums as
4’s ignored for second sum)

Alternative 1
suml = sum2 = @
numl = %nt(input("Enter number 1: "))
num2 = int(input("Enter number 2 : "M
num3 = int(input("Enter number 3 : "))
suml = numl + num2 + num3

if numl 1= num2 and numl != num3 :
sSum2 += numi

if num2 1= numi and num2 !=num3 :
sum2 += num2 .

if num3 != numl and num3 != num2 :
sum2 += num3
print("Numbers are", numl, num2, num3)

. print("Sum of three given numbers is”, suml)
print("“Sumof non-duplicate numbers is", sum2)

Alternative 2
suml =sum2 =90
numl = int (input("Enter number1 : "))
num2 = int(input("Enter number 2 : "))
num3 = int(input("Enter number 3 : "))
suml = numl + num2 + num3

if numl == num2 :
if num3 !=numl :
sum2 += num3

else:
if numl == num3 :
sum2 += hum2

else :
if num2 == num3 :
sum2 += numl

else :
sum2 += numl + num2 + num3

pr‘int(“Numbers are", numl, num2, num3)

print("sumof three given numbers is", suml)

print("Sum of non-duplicate numbers is", sum2)
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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 is 9
sum of non-duplicate numbers is 9

Enter number 1 : 3

Enter number 2 : 2

Enter number 3 : 3

Numbers are 3 2 3

Sum of three given numbers is 8
Sum of non-duplicate numbers is 2

Enter number 1 : 4

Enter number 2 : 4

Enter number 3 : 4

Numbers are.4 4 4

Sum of three given numbers is 12
Sum of non-duplicate numbers is 0

9.4 Program to test the divisibility of a number
with another number (i.e., if a number is
rogram divisible by another number),
numberl = int(input("Enter first number ;" ))
number2 = int(input("Enter second numbepr ™M)
remainder = numberi % number2
if remainder ==
print(numberl, "is div

isible by", number‘z)
else :

print(numberl, "is not divisible by", number2)

Enter first number : 119
Enter second number : 3

119.0 is not divisible by 3.0

—

Enter first number : 119
Enter second number : 17

119.0 is divisible by 17.0

Enter first number . 1234, 39
Enter second number . 5.5

1234.3 i Not divisible by 5.5
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9.5 Program to find the multiples of a Numbey.
(the divisor) out of given five numbers,

rogram

print("Enter five numbers below")

numl = float(input("First number : )
num2 = float (input(”Second number "))
num3 = float(input("Third number "))
num4 = float(input("Fourth number "))
numS = float(input("Fifth number ")

divisor = float(input("Enter divisor number %))
count=0

print("Multiples of", divisor, "are :")
remainder = numl % divisor

if remainder ==9 :
print(numi, sep =" ")
count +=1

remainder = num2 % divisor

if remainder ==
print(num2, sep =" ")
count +=1

remainder = num3 % divisor

if remainder == :
print(num3, sep="")
count +=1

remainder = numq % divisor

if remainder==g :
print(num4, sep="")
count +=1

remainder = nums % divisor

if remainder == H
print(nums, sep="")
count +=1

print()

print(counf, "multiples of", divisor, "found")

Sample run of above program is as shown below :

Enter five numbers below
First number . 185

Second number 3450
Third number ¢ 1235
-Fourth number - 1100
Fifth number 905 ‘
Enter divisor number : 15§

Multiples of 15.0 are :
3450.0

1 multiples of 15.0 found
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9.6 Program to display a menu for calculating area of a circle or pe
radius = float ( input ( "Enter radius of the circle «v ) -
rogram print ("1. Calculate Area") Y
print ("2. Calculate Perimeter")
choice = int (input( "Enter your choice (1 or 3 ) o
if choice ==
area = 3.14159 * radius * radius

print ("Area of circle with radius”, radiys
else:

perm =2 * 3,14159 * radius
print ("Perimeter of circle with radius"

rimeter of a circle.

))
» 'is', area)

» radius, 'is', perm)
enter radius of the circle : 2.5
1. Calculate Area
2. Calculate Perimeter
eEnter your choice (R or2) : 1
Area of circle with radius 2.5 1s 19.6349375
RESTART
enter radius of the circle : 2.5
1. calculate Area
2. Calculate Perimeter
Enter your choice (1 or2) : 2
Perimeter of circle with radius 2.5 +is 15.70795

Notice, the test condition of if statement can be any relational expression or a logical statement
(i.e, a statement that results into either true or false). The if statement is a compound statement, hence
its both if and else lines must end in a colon and statements part of it must be indented below it.

9.4.3 The if - elif Statement if runs are more than 100

Sometimes, you need to check another then it is a century
condition in case the test-condition of if :
evaluates to false. That is, you want to
check a condition when control reaches
else part, i.e., condition test in the form of '

else if. To understand this, consider this batsman has neither scored a century nor fifty

adjacent example.

else if runs are more than 50
then it is a fifty
else A

Refer to program 9.3 given earlier, where we have used if inside another if/else.

To serve conditions as above i.e., in else if form (or if inside an else), Python provides if-elif and
if-elif-else statements. The general form of these statements is :

if <conditional expression> : and if <conditional expression> :
statement statement
[statements] [statements] .
elif didiond ession> : elif <conditional expression> :
<conditional expr : ——
vor [statements]
[stajcgments] R : else:
0T ' 550 statement
N Wity : [statements]
"’ _e"f and else all are block or compound statements.
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l To see
o if-elif Statement
in action

E_@:'.i. 3

Scan
QR Code

Can you make out what the above code is doing

I know you know that it is testing a number wh

positive (>0). Consider another code example :
if sales >= 30000 :

Consider following program that uses an if-

9.7

rogram

S
X
\

e ey
-

elif sales >= 10009 :

Program that reads two numbers and an arithmetic operator and d

numl = float ( input( "Enter first number ;" ))

num2 = float ( input( "Enter second number :" ))
op = input( "Enter operator [ +-* /%7 :" )

print (numa, op, num2 , '
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Now the above mentioned example can be coded in Python as :

if runs >=100 ;

p Python will test this condition in case
print ("Batsman scored a century") previous condition ( runs >= 100) is false,

elif runs >=50; «—

“ This block will be executed when both the
print ("Batsman scored a fifty") if's condition ( i.e., runs >=100) qng elif
condition ( i.e., runs>=50 ) are false,
else : <

print ("Batsman has neither scored a century nor fifty")

Let us have a look at some more code examples :
ifnum<eo:

print (num, "is a negative number.")
elif num ==

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

print (num, "is a positive number.")
? Hey, don’t get angry. I was just kidding,

ether it is negative (< 0 ), or zero (=0) or

discount = salegs * 0.18

elif sales >= 20000 .

discount = sales *09.15

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

discount = sales * 6.10

else :

. e This block will be executed when none of
discount = sales * 9.05 above conditions are trye.

elif statement.

isplays the computed resuit,

result =9 Enter first number : 5
ifop=="4; ! Enter second number : 2

result = numi + num : Enter operator [ 4+ - * /%]
elifop=="—. - 5.0*2.0= 10.0

result = numl - num2 ‘ RESTART ===——======
elifop=='+ .  Enter first number : §

result = numi * num2 Enter second number : 2
elifop=='/'. . Enter operator [ + - * /%1 :/

result = numi / num2 - 3.0/2.0=2.5
elif op=="%": ========= RESTART +

result = numi % num2 - Enter first number : §
else : Enter second number : 2

Print ("Invalid operator! |") |

Enter operator [ + - * /%] : %
=', result) ; 5.0%2.0=1.0
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Now try writing code of program 9.3 using if-elif-else statements

4 The nested if Statement
Sometimes above discussed forms of if are not enough. You B
conditions. For such situations, Python also supports nested-if forr;:;i; ;eed fggtest additional
if.

A nested if is an if that has another if in its if's body or in elifs body or in its else’s bod
its else’s body.

9.4.

The nested if can have one of the following forms :

Form 2 (.if inside elif’s body )

Form 1 ( if inside if’s body) :
if <conditional expression> : : if <conditional expression> :
if <conditional expression> : : statement '
statement(s) : [statements]
else : ' elif <conditional expression> :
' sta.tefnent(s) : if <conditional expression> :
elif <conditional expression> : : statement(s)
statement : else :
[statements] : statement(s)
else : : else :
statement : statement
[statements] L [statements]

Form 3 ( if inside else’s body ) Form 4 ( if inside if’s as well as else’s
or elif’s body, i.e., multiple ifs inside )
if <conditional expression> :

if <conditional expression> :
if <conditional expression> :

statement E
[statements] : statement(s)
elif <conditional expression> : E else:
statement . statement(s)
[statements] . elif <conditional expression> :
else: E if<conditiona1expression>:
if <conditional expression> : i statement(s)
statement(s) else:
else : ' statement(s)
statement(s) : else : .
: if<conditionalexpre551on>:
E statement(s)
g else:
; statement(s)
nt(s) in its body-of-if or in its body-of-elif or

. ) e if stateme .
In a nested if statement, either there can be if you used nested-if

in its body-of-else or in any two of these O in all o
unknowingly in program 9.3. Isn't that superb ? 4]
Following example programs illustrate the use of nested ifs.

f these. Recall that
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9.8  Program that reads three numbers (integers) and prints them in ascending order.
rogram x = int(input( "Enter first number :"))
y = int(input( "Enter second number :" ))
z = int(input( "Enter third number :"))
min = mid = max.= None
ifx<yandx<z:
ify<z:
min, mid, max =x, y, z Two sample runs of the program
else : are as given below :
. =x. 2
men, Wldymax = x, z, y Enter first number : 5
elify<xandy<z: Enter second number : 9
ifx<z: Enter third number : 2
min, mid, max=y, x, z Numbers in ascending order : 2 59
else : =========== RESTART
min, mid, max =y, z, x Enter first number : 9
else : Enter second number : 90
ifxcy: Enter third number : 19
ol

min, mid, max = z, x, y

Numbers in ascending order : 1 19 90
else:

min, mid, max = Z,¥Y, X

print ("Numbers in ascending order :", min, mid, max)

Let us now have a look at some programs that use different forms of

if statement.
9.9 Program to print whether a given character is an uppercase or a lowercase character or a digit or
any other character.
rogram
ch = input( "Enter a single character :" ) .
if ch>="A"and ch <='2" ; Sample run of the program is as shown
print ("You entered an Upper case character.") below :

elif ch>='a'and ch<='7 : Enter a character : §

print ("You entered a lower case character.") You entered a digit.

. RESTART =======—=-
elif ch >='9'and Ch <='9" : Enter a character : a
print ("You entered a digit.") You entered a lower case character.
else : RESTART ============
) . Enter a character : H
print ("You entered a special character.") You entered an Upper case character.
RESTART ============

Enter a character : $
You entered a special character.

~
\-—
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9.10 Program to calculate and print roots of a quadratic eq
uation - 2
n: ax +bx +c =0 (a+0).
m
rogr impol"t math
print ("For quadratic equation, ax**2 +bx+c =g ant
a=int( input ( "Entera:")) ’ er coefficients below")
' | p=int( input ( "Enterb :"))
c = int( input (" Enterc:")) /\/ —
itqa ==.9 o " You can use sqrt( ) function of math package
print ("Value of", a, ' should not be z \ to calculate squareroot of a number. Use it as :
ero') itas:
pr‘1nt\ ("\n Aborting 111111") math.sqrt(<number or expression>)
else: :

To use this function, add first line as

=bh*b-4%3*
delta=b*b-4*a*c import math to your program

if delta>0:
rootl = (—b+math.sqrt(delta)) / (2 *a)
root2 = (—b - math.sqrt(delta)) / (2 * a)
\ . print ("Roots are REAL and UNEQUAL")
\\ print ("Rootl =", rootl, ", Root2 =", root2)
elif delta==0:
rootl = -b/ (2*2a)
print ("Roots are REAL and EQUAL")
print ("Rootl =", rootl, ", Root2 =", rootl) N W
else :

print ("Roots are COMPLEX and IMAGINARY") anipsistement s alsoiknownyss

a conditional.

For quadratic equation, ax**2 + bx + c = 0, enter coefficients below
Enter a : 3
Enter b : 5
Enter c : 2

Roots are REAL and UNEQUAL

Rootl = - 0.666666666667 , Root2 = -1.0
RESTART
For quadratic equation, ax**2 + bx + c = 0, enter coefficients below
Enter a : 2
Enter b : 3
Enter c : 4
Roots are COMPLEX and IMAGINARY
RESTART e
For quadratic eqﬁation, ax**2 + bx + c = 0, enter coefficients below
Enter a : 2
Enter b : 4
Enter c : 2

Roots are REAL and EQUAL
Rootl = -1, Root2 = -1
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ditions being used in code are complex and repetitive. In such cases, to Make
ondaifion =

itions i onditions j
dable, you can use named conditions i.e., you can store c Sin,
, rogram more readable, | . e e
}Or‘:\repang then use that named conditional in the if men
na

ar e g low :
F a iti imilar to the ones given be
q le, to create conditions similar : .
rc:‘ m:d‘ ep sit is less than 2000 and for 2 or more years, the interest rate is 5 percent.
(o] c . |
; :; it is 2000 or more but less than .&’6000 and fOI' 2 or more years, the Inter st rate is
< a dEPOS 320 e

7 percent.

& If a deposit is more than ¥6000 and is for 1 year or more, the interest is 8 percent.
© On all deposits for 5 years or more, interest is 10 percent compounded annually.

w\
- o\cep. -
9.2
1. What is a selection statement? Which
: selection statements does Python provide ?

2. How does a conditional expression affect
the result of if statement?
3. Correct the following code fragment :
if (x=1)
k = 100
else
k =10 ‘
4. What will be the output of following code
fragment if the input given is (j) 7 ()52
a = input('Enter a number')

if (a==5) :
print (“Five" )
else :

print ("Not Five")

5. What will be the output of the following
code fragment if the input given is (1) 2000
(i) 1900 (iii) 1971 ?
year = int(input( "Enter 4-digit year"))
if (year % 100 == Q) :

if (year % 400 == 0):
print ("LEAP century year")
else :
print ("Not century year")

6. What will be the output of the following

code fragment if the input given is (1) 2000
(1) 1900 (iii) 1991 »

year = int(input( "Entep 4-
if (year % 100 == Q) :
if (year % 400 == 9):

print ("LEAP century year")
else :

print (“Not century year")

The traditional way of writing code will be :

if deposit < 2000 and time >= 2 :
rate=0.05

But if you name the conditions separately and use thep,

later in your code, it adds to readability and under.
standability of your code, e.g.

eligible_for_5_percent = deposit < 2000 and time >= 2
eligible_for_7 percent = 2000 <= deposit < 6800 and time>=2
eligible_for_8_percent = deposit > 6000 and time >= 1
eligible_for_1e _percent = time >=5

Now you can use these named conditionals in the code as
follows :

if eligible_-For_S_percent :

rate=0.05
elif eligible_for_7 _bpercent :
rate =90.075
You can use named conditions in if
statements to enhance readability and
reusability of conditions.
DEcisioN
CONSTRUCT

v Progress ln nyhon 9.1

This ‘Progress in Python’ session is aimed at laying
strong foundation of decision constructs.

P g/

SO> <<
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9.5

Repetition of Tasks - a Necessity

we mentioned earlier that there are many situations where you need to repeat same set of tasks

again and again e.g., the tasks of making ChﬂPati';/doqag/appam at home, as mentioned earlier.
Now if you have to write pseudocode for this task how would you do that.

Let us first write the task of making dosas/appam from a prepared batter.
Heat flat pan/tawa

Spread evenly the dosa/appam batter on the heated flat pan.

Flip it carefully after some seconds.

Flip it again after some seconds.

Take it off from pan.

To make next dosa/appam go to step 2 again.

o oL e 0F B

Let us try to write pseudocode for above task of making dosas/appam as many as you want.

#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 you want more dosas then

2?2
else

stop

Now what should you write at the place of ????, so that it starts repeating the process again
from second step ? Since there is no number associated with steps, how can one tell from where
to repeat ?

There is a way out : If there is a label that marks the statement from where you want to repeat
the task, then we may send the control to that label and then that statement onwards,

statements get repeated. That is,

Pseudocode Reference 1

#Prerequisites : prepared batter

Heat flat-pan
Spread Spread batter on flat pan v
/ R Flip the dosa/appam after 20 seconds V
Label given to this '.‘
statérmenis £ Flip the dosa/appam after 20 seconds .. o V
s Take it off from pan V
If youwant more dosas then ¥
from here the control ~ “*~.., ;
will go to spread *+e-e. GO to Spread
batter... step and all
steps following it will Else
be repeated. ..
~top = [Dotted arrows show how the control flows

END H from one statement to another]

v
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; . But .
Now the above pseudocode is fit for making as many dosaS/apPa1’:baosv}:)118‘;:/';\11::“5dh:3 V:vi}ﬁatl
you already know that you need only 6 dosas/appam ? In that case p
serve the purpose. =
: . i to maintain a ¢
Let us try to write pseudocode for this situation. For this, we need ount
dosa/appam made.

not

of

Pseudocode Reference 2

#Prerequisite : prepared batter

A. Heat flat pan |
B. Initialize countto0 ¥V
C. Spread: Spread batter on flat pan Y V
D. 4 Flip the dosa/appam after 20 seconds
E. Flip the dosa/appam after 20 seconds --.,:v
F. Take it off from pan v
G. Add 1 to count v
H. If count ==6 then V

] Stop
Ly Else

T Gotospread T one o e

J End v

If we number the pseudocode statements as A.B.C...

. as shown above for our reference, if you
notice carefully, the statements are executed as :

A B CDEFGHTI CDEFGHTI CDEFGHI
| L.
Statements
repeated
CDEFGHI CDEFGHI CDEFG
L HI J.

To carry out repetitive tasks, Pyth i
» ython does not haye any o to stat it provides
followmg iterative/]ooping statements : . i mieriup

< Conditional loop while (condition based loop)

o Counting loop for (loop for a given number -t times)

Let us learn to write code for repetitive tasks, in Python
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9.6 T/h,ej,aﬂgﬁ( ) Function

pefore we start with loops, especially for loop of Python, let us gj .

python, which is used with the Python for loop. The range ( ) ft;n liCuss the range( ) function .of
which is a special sequence type. A sequence in Python g , su CCQCSsliOOn ofny;hon generates a Lxst
by a single name. Some Python sequence types are : strings, lists, tu r;co ‘t/a e b(?und tog;; e
are some advance sequence types also but those are beyongd thé SCZPZ ch O(jfiifslgu:si)m ere

Lista [5» 7, 9, 11]
(4, 5, 6, 7) tuplel

) S el

7 9 11 -
5 > 4 5

A List P
~< A tuple
stringl “good” 1 To see ‘
] =y

r, L|I gt £ Tr A sequence is a range( ) Functiorn
J  succession of values - 1

18%:1.70% ‘02 n*d? L < ;i bound together by ' E%E

! L l

“ E . b i

A string a single name.
Scan

Figure 9.5 Some common sequence types
: QR Code

Let us see how range() function works. The common use of range( ) is in the form given below :
range( <lower limit>, <upper limit>) #both limits should be integers

The function in the form range(l, u) will produce a list having values starting from I, [ +1, I + 2
... (-1 (1 and u being integers). Please note that the lower limit is included in the list but

upper limit is not included in the list, e.g.,

--------------- -+ the default step-value in values will be +1

range(0,5) <

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

range(s, ) P default step-value = +1

will return empty list [ ] as no number falls in the a.p. beginning with 5 and ending at 0 (difference

d or step-value = +1).

default step-value = +1

range(12, 18) <
will give a list as [12, 13, 14, 15, 16, 17].
All the above examples of range( ) produce numbers increasi
to produce a list with numbers having gap other than 1, e.8., y0
6, 8 ] using range( ) function ?
For such lists, you can use following fo
range( <lower limit>, <upper limit>, <step value>)

ng by value 1. What if you want
u want to produce a list like [2, 4,

rm of range( ) function :
#all values should be integers
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That is, function ‘
range(l, u, s) #1, uands are int_eger‘s

will produce a list having values as I, [ +s, [ +2s, ...<=u —1.

range(0, 10, 2) 4------=="""="="= step-value = +2
will produce list as [ 0, 2, 4, 6, 8 ] A/ O TE
""""""""" tep-value = -1 A sequence in Python is ,
renee 2 8, ~1)4 S succession of values boung
will produce list as [5, 4, 3, 2, 1]. together by a single name e.g.

list, tuple, string. The range( )

Another form of range( ) is : returns a sequence of list type.

range(<number>)

that creates a list from 0 (zero) to <number> - 1, e.g., consider following range( ) function :

range(5) ' ;
The above function will produce list as [0, 1, 2, 3, 4]. Consider some more examples of range()
function :
‘ Statement Values generated
' range(10) 10,1,2,3,4,56,7,89
range(5, 10) , 56,7, 8,9
range(3, 7) |3,4,5,6
range(5, 15, 3) f 5, 8,11, 14
range(9, 3, -1) l 9,876,5,4
| range(10, 1, -2) | 10, 8,6, 4,2
/|
!

i
f Operators in and not in
| j Let us also take about in operator, which is used with range( ) in for loops.
1
, To check whether a value is contained inside a list you can use in operator, e.g.,

____________ This expression will test if value 3 is NP,
3in [1,2, 3;4]i4= 5= contained in the given sequence N 'o-ﬁ-

will return True as value 3 is contained in sequence [1, 2, 3, 4]. The in operator tests if a
5in[1,2,3,4) given value is contained in a
sequence or not and returns
True or False accordingly.

will return False as value 5 is not contained in sequence [1,2,3,4].But
Snot in [1,2,3,4]

will return True as this fact is true that as va

: lue 5 is not contained in sequence (1, 2, 3, 4]. The
Operator not in does opposite of in operator

‘a'in "trade" ,
will return True as ‘a’ is contained in se

quence (string type) “trade”.
"ash" in "trash"

will also return True for the same reason.
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Now consider the following code that uses the i RS
- Operator .
1ine = input( "Enter a line :") VRS
| 1 =

string = input( "Entera string :") Operators in and not in are also

4 and then 7. print(a-* a) then for @ =

if string in line: a— if the given string is q payy of | called membership operators.
’ rt of line S SAES

print (string, "is part of", line.)
else :

print (string, "is not contained in", line.)

You can ez'asﬂy 'make out what the above code is doing - it i ,
contained in a line or not. g = it is checking whether a string is

Now t.hat you are familiar with range() function and in operat i '
(Iterahon) e rameriis: : perator, we can start with Looping

iteration/Looping Statements

The iteration statements or repetition statements allow a set of instructions to be performed
repeatedly until a certain condition is fulfilled. The iteration statements are also called loops or

looping statements. Python provides two kinds of loops : for loop and while loop to represent fwo
categories of loops, which are :

o counting loops  the loops that repeat a certain number of times ; Python'’s for loop is &
counting loop (or count-controlled loop).

& conditional loops the loops that repeat until a certain thing happens ie, they keep
repeating as long as some condition is true ; Python's while loop is
conditional loop.
If the condition is test before executing the loop-body, i.e., before entering in the loop, the loop is
called entry-controlled loop or pre-condition loop. And if the condition is tested after
executing the loop-body at Jeast once, it is called exit-controlled loop or post-condition loop.

9.7.1 The for LOOp To see
The for loop of Python is designed to process the items of any sequence, such as forilaey!
in action

a list or a string, one by one.

The general form of for loop is as given below :
---------------------- This determines how many time the loop
o will get repeated.

Colon is must here

ents to be repeated

the statem
here b ody_of.zhe-loop)

will be placed (
For example, consider the following loop :

The log i - /__\ . 5 & body of the for loop. All statements
sy ; variable a. Var.mble a will be forain [1, 4, 7] : __— Thxs is thj " tyh % o will be exccute 4 for each
e each value of list one by one, ) / in the body . ble a, i.e. firstly for @ =1;
€., for the first time a will be 1, then print (3) value of 1oop Za::d then for a=7
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' i i he first value in the sequence.
The loop-variable is assigned t . . |
:>> all the sgtements in the body of for loop are executed with assigned value of loop variab),

(step 2)

© once step 2 is over, the loop-variable is as'signed ihg r(lf:t
value in the sequence and the loop-body is executed (i.e.,

step 2 repeated) with the new value of loop-variable.
© This continues until all values in the sequences are

processed.

That is, the given for loop will be
processed as follows :

(9) firstly, the loop-variable a wgll
be assigned first value of Iist
i.e, 1 and the statements in the
body of the loop will be
executed with this value of 4.
Hence value 1 will be printed
with  statement print(a) and
value 1 will again be printed
with print(a*a). (see execution
shown on right)

(i) Next, a will be assigned next
value in the list le., 4 and loop-
body executed. Thus 4 (as result
of print(a)) and 16 (as result of
print(a*a)) are printed.

(i) Next, a will be assigned next
value in the list Le., 7 and loop-
body executed. Thys 7 (as result
of print(a)) and 49 (as result of
print(a*a)) are printed.

(iv) All the values in the list are
executed, hence loop ends,

Therefore, the output prodyced by
above for loop will e .

1
1
4
16
7
49

NoTE
Each time, when the loop-body ;
executed, is called an iteratiop,

—
forain[1, 4, 7]:
pf‘int (a) 4o, body of the
 print (a*a) focr
M) a=1
a assigned first value and with
this value, all statements in
loop body are executed : otiiss
print (1) ... P > ]
print (1*1) e
prints
(17) a=4
a assigned next valye ang
loop body executed with a as 4: i
print (4) e 2 ol
Print (4*4) e > 16
prints
(i) a=7
a assigned next value and
loop body eXxecuted with 3 as7 )
print (7) ... . B
print (Qhard el > 49
prints

No more values
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Consider another for loop . N m-

rchin'calm : '
fo (/) for loop ends when the loop is

print (ch) repeated for the last value of the
The above loop will produce output as : sequence.
C ' (if) The for loop repeats n number
a of times, where n is the length of
sequence given in for-loop’s
‘ header.
m

’

(variable ch given values as °c’, “a’, ‘I, ‘m’ — one at a time from string ‘calm’.)
Here is another for loop that prints the cube of each value in the list :
forvin[1,2,3]:
print (v * v *v)
The above loop will produce output as :

1
8
27

The for loop works with other sequence types such as tuples also, but we’ll stick here mostly to
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 for loop
directly as we have done in all above examples. But what if we have to iterate through a very
large list such as containing natural numbers between 1 — 100 ? Writing such a big list is neither
easy nor good on readability. Then ? Then what ? © Arey, our very own range( ) function is
there to rescue. Why worry? ;) For big number based lists, you can specify range( ) function to
represent a list as in :

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

In the above loop, range(3, 18) will first generate alist [3, 4, 5, ..., 16, 17] with which for loop will
work. Isn’t that easy and simple ? ©

You need not define loop variable (val above) before-hand in a for loop. Now consider following
code example that uses range( ) function in a for loop to print the table of a number.

9.11 Program to print table of a number, say 5.

rogram num=>5 5'x 1= §
for ainrange(1, 11) : Sx2=10

print (num, ', a, '=", num* a) 5x3=15

Sx4=20

The above code will print the output as shown here : 5x5=25

' 5x 6 =30

M oTE 5x7 =35
5 x 8 =40

You need not pre-define Ioop 5x9 =45
_Variable of a for loop. 5 x 10 =50
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. ol
9.12 Program to print sum of natural numbers between 1 to 7. Print the sum progressive ly, i, qf,
adding each natural number, print sum so far.

fogram sum of natural numbers <= 1 is 1

sum of natural numbers <= 2 is 3

" . ’ sum of natural numbers <= 34s ¢

gl sum of natural numbers <= 4 is 19
sum+=n

sum of natural numbers <= 5 4g 15
sum of natural numbers <= 6 is 21
The above code will print the output as shown here : sum of natural numbers <= 7 s 2

print ("Sum of natural numbers <=", n, "is", sum)

9.13 Program to print sum of natural numbers between 1 to %

sum=0

: Sum of natural numbers <= 7 is 28
egiom forninrange(1, 8) :
sum+=n
print (“Sumof natural numbers <=", n,'is", sum)

OTE

of the loop is defined through indentation and one more fact N ) !

and important one too — the palye of loop variable after the for loop  The loop variable contains the
. s the highest ] he Ii . the ab ] highest value of the list after the
15 over, i1s the highest valye of the list. Not‘lce,. e a ove‘ oop for 100p is over. Program 9.13
printed value of n after Jor loop as 7, which is the maximum highlights this fact.

value of the list generated by range(1, 8

9.7.2 The while Loop

conditional remains trye (Boolean True or truth value true,, ). The general form of Python while
loop is :

while<logica1expression>:,
loop-body

where the loop-body may
(ie., pass statement). The |

lowing code
a= . —_ .
) 5 — ———— This condition s tested, if it js true, the loop-body is
whileasg : ‘_’x‘f’C“'Zi After the loop-body’s execution, the condition
i | . " i IS tested again, loop-body s executed ;
1 Print (“hello » Q) condition is trye, 4 °¢ @ fong as
{

I a=g-3

The loop engs when the condition evalygtes to false
print ( “Loop Over! ")

The above code will print . |

These nwo |j i
hell (WO lines are the resyy of while loops’ bod,
05 P o execution (which, executed twice), " g
hello 2
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Let us see how a while loop is
processed ;

55 1 The logical/conditional expression
s o 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 tval)
then all statements in
the loop’s body are
executed, (see section ()
& (i1) on the right).

Case Il 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
(11i) on the right).

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

Step 3

2.7
while 35 o:
print ("hello", a) @, body of the
a; =g 3 loop

[a has value s before entering into while loop]

() while's condition tested with a's current value as 5
5>0 =Trye
hence loop's body will get executed
print ("hello", s5)
@ =5-3=2. (abecomes 2 now)

(i) while's condition tested witha's current values 2
2 >0 =True
loop body will get executed

Print ("hello", 2) -ceceeoreeeeeer --» hello 2
prints

a =2-3=-1(abecomes -1 now)

(iif) while's conditiontested witha's current value -1
-1 > @ =False
loop body will not get executed
control passes to next statement
after while loop

After executing the statements of loop-body again, Step 1, Step 2 and Step 3 are repeated as long

as the condition remains true.

The loop will end only when the logical expression evaluates to
false. (i.e., Step 2, Case Ilis executed.) Consider another example:

n=1
whilen<5:

print ("Squareof"”, n,"'is’, n*n)

n+=1

A oTE
The variable used in the
condition of while loop must
have some value before entering
into while loop.

This statement is not part of the loop-body

print ("Thank You.") <

The above code will print output as :

Square of 1 is 1 ]
Square of 2 is 4
Square of 3 is 9
Square of 4 1is 16
Thank You.

These lines of output are because of the

¢ loop-body execution (loop executed 4 times)

Thus you see that as long as the condition n< 5 is true above, the while loop’s bod)f is execu,tﬁld
(for values n=1, n=2 n=3 n=4). After exiting from the loop the statement following the while

loop is executed that prints Thank You.
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i Loop Control Elements)
Anatomy of a while Loop ( | . :
Every while loop has its elements that control and govern its e%ecitg);;“}; ?Vhlle loop hanOL
clements that have different purposes. These elements are as give :

1. Initialization Expression(s) (Starting). Before
entering in a while loop, its loop variable fnust be :
initialized. The initialization of the loop vanable.(or
control variable) takes place under im'tializ.atlon .
expression(s). The initialization expression(s)
give(s) the loop variable(s) their first va.lue(s). The :
initialization expression(s) for a while loop are ;

outside the while loop before it starts.

2. Test Expression (Repeating or Stopping). The
test expression is an expression whose truthg
value decides whether the loop-body will be :
executed or not. If the test expression evaluates :
to true, the loop-body gets executed, otherwiseg

the loop is terminated.

In a while loop, the test-expression ig evalyy,
before entering into a loop.

3. The Body-of-the-Loop (Doing). The Statemg,
that are executed repeatedly (as long 4
test-expression is true) form the body of th, 100p

In a while loop, before every iteratiop, i
test-expression is evaluated and if it is ¢,
body-of-the-loop is executed; if the test-exp
evaluates to false, the loop is terminateq,

Ue, t}
Tessig

4. Update Expression(s) (Changing). The Upday
expressions change the value of loop variap)e Tt
update expression is given as a Statement jn;
the body of while loop.

Consider the following code that highlights these elements of a while loop :

Initialization expression : ’ n=10
initializes loop variable

whilen> 9 :
Body of the loop print (ﬂ)
(contains indented Statements
beneath while) n-=3

Other important things that you need to kn

< Inawhile loop, a loop control variable should :
be initialized before the loop begins as an:
uninitialized variable cannot be used in an :

expression. Consider following code :

k\

. 1 ot
while p:=3: This will result in error if

variable p has not been
created beforehand,

The above loop is an endless 1o
loop body, hence it always rema
To see

P as the value of loop-var
ins 5 and the loop-conditi
The corrected form of above loop will be :

Test expression : based on this condition,
/"——— loop iterates i.e., repeats

Update expression : changing value of
e

loop variable

ow related to while loop are :

© The loop variable must be updated inside th
body-of the-while in a way that after some tim
the test-condition becomes false otherwise th
loop will become an endless loop or infinit
loop. Consider following code :
a=5

i : ENDLESS LOOP! Because the
Whlle.a 2.0 she=== loop-variable a remains 5 ahvay
print (a)

as its value is not upd(;lted 01:
3 w N the ¢
pPrint ("Thank You") the loop-body, hence

dition
iable a is not being updated insid
On a >0 always remains true.

. Loop variable a being updated
print (a) «—

while Loop
in action a=5
whileas g :
a-—=1]
Scan

Print ("Thank You")
QR Code

inside the loop-body.
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we will talk about infinite loops once again after the break
statement is discussed.

. e in a while loop, the control in the form of condition-check jg
S:nthe entry of the loop (loop is not entered, if the condition ig
a,,]ce), it is an example of an entry-controlled loop or
f re' condition loop. An entry-controlled loop is a loop that
controls the entry in the loop by testing a condition. Python does
not offer any exit-controlled loop.

Now that you are familiar with while loop,
9.14 Program to calculate the factorial of a number.

' num = int( input ( "Enter a number :" ))
rogram fact=1

a=1

while a <=num :
fact *=a # fact = fact*a
a+=1

#a=a+1
print ("The factorial of" , num, "is", fact)

Sample runs of above program are given below :

Enter a number : 3
The factorial of 3 is 6

RESTART

279

Nove

To cancel the running of an
endless loop, you can press
CTRL+C keys anytime during its

endless repetition to stop it.

let us write some Programs that make use of while loop.

in action

l
|
|
|
|

This program l

Scan
QR Code

Enter a number : 4
The factorial of 4 is 24

9.15 Programto calculate and print the sums of even and odd integers of the first n natural numbers.

—— n=int(input( "Up to which natural number ?"))
ctr=1

sum_even = sum_odd = @
while ctr<=n:
ifctr%2==0:
sum_even += ctr
else :

sum_odd += ctr
ctr+=1

# number is even

print ("The sum of even integers is", sum_even)
print ("The sum of odd integers is" , sum_odd)

The output produced by above code is :

Up to which natural number? 25
The sum of even integers is 156
The sum of odd integers is 169

#increment the counter
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9.7.3 Loop else Statement
Both loops of Python (i.c., for loop and while loop) have an else clause, which is different from,
else of if-else statements. The else of a loop executes only when the loop ends normally (e
only when the loop is ending because the while loop’s test condition has resulted in false o, th;
for loop has executed for the last value in sequence.) You’ll learn in the next section that i N
* break statement is reached in the loop, while loop is terminated
pre-maturely even if the test-condition is still true or all values of A} OTE

sequence have not been used in a for loop.
executes when the log

; . n 3 'l
In order to fully understand the working of loop-else clause, it will terminates normally, not .
be useful to know the working of break statements. Thus let us the loop is terminating becam:

first talk about break statement and then we’ll get back to of a break statement.
loop-else clause again with examples. :

The else clause of a Pythop, loo

9.7.4 Jump Statements — break and continue ~
Python offers two jump statements to be used within loops to A/ OTE
jump out of loop-iterations. These are break and continue A break statement skips the re

statements. Let us see how these statements work. of the loop and jumps over to
statement following the loop,

9.7.4A The break Statement
The break statement enables a program to skip over a part of the code. A break statemen;
terminates the very loop it lies within. Execution resumes at the statement immediately

following the body of the terminated statement.
The following figure (Fig. 9.6) explains the working of a break statement :

T T E—r———

Iy
it g while <test-condition> : i for <var> in <sequence> :
I statement 1 statement 1
I if <condition> : : if <condition> :
‘ Statements 4 is the break : break
first statement after statement 2 statement 2
the loop statement 3 «J statement 3
3 -(\’b
statement 4 =5 rerm statement 4 oim rert
statement 5 statement 5

Figure 9.6 The working of a break statement.

The following code fragment gives you an example of a break statement :
a=b=c=0
foriinrange(1, 21) :
a=int (input ( "Enter number 1 :" ) -
b =int (input ( "Enter number 2 :"))
ifb==0:
print ("Division by zero error! Aborting!")
break
else :
c=a//b
print ("Quotient =", ¢)
print ("Programover !")
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¢ above code fragment intends to divide ten pairs of numbers by inputting two numbers a

in each iteration. If the number b is zero, the loop is immediately terminated displaying

and b .
‘Division by zero error! Aborting!’ i .
nessage ' Y rting!” otherwise the numbers are repeatedly input and
heir quotients are displayed.
n of above code is given b :
Gample ru g elow : S TE
cer number 1 : 6 A loop can end in two ways : (/) if
Er 2 2 the while’s condition results in
ter number . )
24 = 3 , . false or for loop executes with
quotl ent = Z‘h:skmessage Is mef?d just prior to execution of last value of the sequence
gnter number 1 : 8 b(r;c(‘zmsstar;r’r;em. Notice that the next message is (NORMAL TERMINATION). (ii) Or
number 2 : 3 ‘ e of the statement outside the loop. That if duri he | vfor
gnter is, after break, next statement to be executed is R U S et
Quot'i ent = 2 the statement outside the loop. break statement is executed. In
enter number 1 : S this case even if the condition is
enter number 2 : O @ true or the for has not executed
: all the values of sequence, the
:vision by zero error! Aborting! . !
pivision by g | loop will still terminate.

program over !

Consider another example of break statement in the form of following program.

9.16 Program to implement ‘guess the number’ game. Python generatés a number randomly in the
range[10, 50]. The user is given five chances to guess a number in the range 10 <=number <=50.

m
e & If the user’s guess matches the number generated, Python displays “You win’ and the loop
terminates without completing the five iterations.
& If, however, cannot guess the number in five attempts, Python displays ‘You lose’.

To generate a random number in a range, use following function :
random.randint(lower limit, upper limit)

Make sure to add first line as import random

import random
humber = random. randint (10, 50) «——— TH i i
ctr=0 ,
whilectr<5:
guess = int(input( "Guess a number in range 10..50 :" ))
if guess == number :

print ("Youwin!! :)")
The moment this statement is reached the loop will

break «<————(erminate without completing all iterations, even if

else : the loop condition ctr < 5 is still true.

ctr+=1

ifnot ctr<5:
print ("You lose :( \n The number was", number)

#1.e., whether the loop terminated after 5 iterations
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Sample run of above program is as shown below :

Guess a number in range 10..50 : 31
Guess a humber in range 10..50 : 23
Guess a number in range 10..50 : 34
Guess a number in range 10..50 : 40
Guess a number in range 10..50 : 50
You Tose :(

The number was 28

RESTART
Guess a number in range 10..50 : 39
Guess a number in range 10..50 : 46

Youwinll 2) e At this point the break statement executed.

From the above program, you can make out that if the while loop is terminated because of 3
break statement, the test-condition of the while loop will still be true even outside the loop.
Thus, you can check the test-condition outside the loop to determine what caused the loop
termination — the break statement or the test-condition’s result. Recall the last part of above
program, i.e.,

If the loop-condition is still true outside the loop

if notctr<s: / that means break caused the loop termination.

print ("You lose : ( \n The number was" , number)

Infinite Loops and break Statement

Sometimes, programmers create infinite loops purposely by specifying an expression which
always remain true, but for such purposely created infinite loops, they incorporate some
condition inside the loop-body on which they can break out of the loop using break statement.

For instance, consider the following loop example :

a=s 2 /\ e ———1
while True : This will always remain True, hence A/ OTE
: e: tzﬁmle loop; must be terminated For purposely created infinite (o'
print (a) through a break statement endless) loops, there must be
a*=2 . provision to reach break
ifa>100: statement from within the body
an be
break of thf: loop so that loop ¢
terminated.

9.7.4B The continue Statement
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following figure (Fig. 9.7) explains the working of continue statement :

[ while <test-condition> : < P .
i statement 1 .nmtofthesuqmnenm -» for <var> in <sequence> :

i in the current iteration ( statement 1

E if <condition> : are skipped and next 1

3 continue i iteration begins <condition>::

t

i statement 2 st Ctontinue
f statement 3 atement 2
statement 3

t 4
statemen N statement 4

In above loops, continue will cause skipping of statements 2 & 3
in the current iteration and next iteration will start.

EE——

Figure 9.7 The working of a continue statement.

For the for loop, continue causes the next iteration by updating
the loop variable with the next value in sequence ; and for the
ohile loop, the program control passes to the conditional test | continue statement skips

the rest of the loop statements
: of the loop. )
given at the top P and causes the next iteration of

the loop to take place.

OTE

a=b=cC= (2]
for i inrange(Q, 3) :
print ("Enter 2 numbers")
a=1int (input( "Number 1 :"))
b = int (input( "Number 2 :"))
ifb==0: |
print ("\n The denominator cannot be zero. Enter again 1")
continue
else:
c=a//b
print ("Quotient =", c)

Sample run of above code is shown below :

Enter 2 numbers .. At this point continue forced
Number12:5 = next iteration to take place.

Number 2 : O x

T
The denominator cannot be zero. Enter again !

Enter 2 numbers
Number 1 : S
Number 2 : 2
Quotient = 2
Enter 2 numbers
Number 1 : 6
Number 2 : 2
Quotient = 3
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i i turely. Both the statements break /,
i to abandon iteration of a loop prema ! d
R e at but in different situations : statement break to terminate all pendiy,

continue can help in th o terminate just the current iteration, loop will continy,

iterations of the loop ; and continue t
with rest of the iterations. ' | ;
Following program illustrates the difference in working of break and continue statements.

inue statements.
.17 Program to illustrate the difference between break and continu

print ("The loop with ' break' produces output as ")
for i inrange (1,11) :
if i%3 ==0:
break
else :
print (i)

ogram

print ("The loop with' continue’ produces output as :")
foriinrange (1,11) :
if i%3 ==
continue
else :
print (i)

The output produced by above program is :

The Tloop with 'break' produces output as :

1 because the loop terminated with break

2 when condition i % 3 became true with i = 3. (Loop terminated all pending iterations)
The Toop with ' continue ' produces output as :

1

2 i

4 only the values divisible by 3 are missing as the loop

5 simply moved to next iteration with continue when

7 condition i % 3 became true.

8 (Only the iterations wtih i % 3 == 0 are

10 terminated ; next iterations are performed as it is)

9.7.5 Loop else Statement

N
ow that you know how break statement works, we can now talk about. loop-else clause in

details. ) :
ails. As mentioned earlier, the else clayse of a Python loop executes when the loop terminates

normally, i.e,, - iti i
i za; Se nf\h;r; test-condition results into false for a while loop or for loop has executed for
Sequence ; not when the break Statement terminates the loop
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Complete syntax of Python loops along with else clause is a5 given bel
n opelow :

for <variable> in <sequence> : while ¢te
i ot tstconditiom:
statement2 st:temenil
. ement2
else : @1"'.'
statement(s) statement(s)

Following figure (Fig. 9.8) illustrates the difference in working of these loops in the absence and
presence of loop else clauses. P

Done i *
for <element> in <sequence> while <test expression> focse
next elementy
true
statement statement
D Y D
statement statement
|
o statementD e D
- ° Body-of--| - - statement
Body-of- |- -~ : the-loop :
the-l_oop statement suite statement
suite
Statements _ _ statement D Statements _ _ statement D
outside the loop statement outside the loop statement

.
.

(a) Control flow in Python loops in the absence of loop-else change

for <element> in <sequence> Done while <test expression> false
Loop else y Loop else
next elementy suite | true \ suitaij
/ //
statement statement == statement D statement D ="
statementD statement‘) statement statement
d D D Py statement) statement)
- statement state.ment Body-of—|- - : X
Body-of--|- =~ : : the-loop : :
the-loop statement statement SUlte statement statement
suite
atement
Statements statement Statements _ _,d > J
outside the Ioop' o statementD outside the loop statement

(b) Control flow in Python loops in the presence of loop-else clause.

Figure 9.8 Working of Python Loops with or without else clauses.
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; ith or
Let us understand the working of thedPy thon Ll‘::p s with A/ oOTE. TE
: i help of code examples.
without else clause with the help The loop-else suite executes on
) in the case of normal term
forainrange (1, 4) : of loop.
print ("Element is", end=" ")
print (a)
else :

inatigy,

print (“Ending loop after printing all elements of sequence")

The above will give the following output :

his line is pri the else clause of
The output produced by for ) This line is printed because
loop. Ngticep for loop Zeiuted Element is 1 given for loop executed when the for loop was
for three values of @ - 1, 2, 3 Element is 2 terminating , normally.

Element 1is 3

Ending loop after printing all elements of sequence.

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

toradn range (1, o The break statement will execute when a %2
ifa%2==9: is zero i.e., when a has the valye as 2
break
print ("Element is", end="")
print (a)
else:

print ("Ending loop after printing all elements of sequence

ll)
Now the output is

Notice that for q = 2, the break 8ot executed and loop terminated.

_ Hence just one elemeny 8ot printed (for q = |,
Element is 1 «—

As break terminated the loop, the else clause also did not execute,
50 no line after the printing of el

ements.
The else clause works identicall

y in while loop, i.c,, execut
not in case of break statement’

es if the test-condition goes false and
S execution,

for ain range (1, 4) ;
Print (“Element is"
print (a)
ifa%2==p.

break
else:

s end="'")

print ("Ending loop after

You are right. So

code is part of if.
a while loop.

Printing a13 elements of Sequence")
Smart you are,

© This code does 1ot h .
else, not loop-else. N ave loop-else sy;j

. te. The else in above
OW consider following Program that

uses else clause with
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g

program to input some numbers repeatedly and prin their sum. 71
e sum., The

9. more to enter (normal termination) or pre program ends when the users say no
program aborts vwhe

n the number entered is less than zero.

4
-4
g1

m count =sum=0
ans ="y’
while ans =="y':

,oqra

num = int( input ( "Enter number :" ))

ifnum<o: < Body-of-the loop suite

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

else: loop-else suite
print (“You entered” , count, "numbers so far.") ] «

3 n e
print ("Sum of numbers entered is", sum)¢_
This statement is outside the loop

gnter number: 3
want to enter more numbers? (y/n)..y

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

enter number : 5

want to enter more numbers? (y/n)..n Result of else clause: Loop terminated
vou entered 3 numbers so far. & normally
sum of numbers entered is 12

RESTART

Enter number : 2

want to enter more numbers? (y/n)..Yy

Enter number : -3 . No execution of else clause. Loop
Number entered is below zero. Aborting! terminated because of break statement

sum of numbers entered is 2

9.19 Program to input a number and test if it is a prime number.

num = int(input(“Enter number :"))
1im = int(num/2) +1
for i in range (2, 1lim) :

rem = num % i

rogram

if rem==0: . . ber") Enter number :7
print(num, "15 not a prime num 7 is a prime number
break

else: Enter number :49
print(num, "is a prime number") 49 is not a prime number
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i sequence in a for logp
i i t all, reason being empty "
Sometimes the loop is not entered a ll, : e e
test-condition’s resuplt as false before entering m.the while l(t)ocflx In the y-of th,
loop is not executed but loop-else clause will still be executed.

Consider following code examples illustrating the same.

while (3>4): Body of the loop will not be e;r;ﬁl;lee’i -
print ("in the loop") — (condition is false) but else ¢

else:
print ("exiting fromwhile loop")

) . ’ se, i.e.,
The above code will print the result of execution of while loop’s else clau

exiting fromwhile loop
Consider another loop - this time a for loop with empty sequence.

for ain range(10,1): A/ oT Ev

. ns wy 4—— Body of the loop will not be
print ("in the loop™) executed (empty sequence)

else: but else clause will
print ("exiting from for loop")

The else clause of Python loops
works in the same manner. That
is, it gets executed when the loop

. for 1 , is terminating normally — after
The above code will print the result of execution of for oop’s the last element of sequence in

else clause, i.e., . for loop and when the
test-condition becomes false in

exiting from for loop while loop.

9.7.6 Nested Loops

A loop may contain another loop in its body. This form of a loop is called nested loop. Butina
nested loop, the inner loop must terminate before the outer loop. The following is an example of
a nested loop, where a for loop is nested within another for loop.

To see foriinrange(a, 6) :
Nested loo - -
;acﬁon P for Jinrange (1, i ) ) end ="' 'at the end to cause

print ("*' end ="' ' ) i 3 et printing at same line
print ()

EZE

# to cause printing from next line.

The output produced by above code is :

QR Code

The inner for loop is executed for e

inner loop is executed once for i=1accordi

as 1, there is just one element linrange (1, 1) ¢ =2
. . ' ice for i =

(two elements in Sequence range(1, i), thrice for ; = 2 -t

and one thing and that is, the value of

1S completely finished (or interrupted)
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To understand this, consider the following code fragment
for outer in range (5, 10, 4) : .
for inner in range(1, outer, 2) :
print (outer, inner)

The above code will produce the output as :

~

51,
53

91
93
95
97 )

‘_-\
The output produced when the outer =5

‘\
The output produced when the outer = 9

Gee the explanation below :

5 1
change in outer’s value ——. ¢ e
3 inner loop got over after value 3's iteration
9 1
change in outer's value — 9 3
‘“\ 3
9 5 inner loop got over after value 7’s iteration
9 7 '

ok
W C
\yy:.s
Let us understand how the control moves in a nested loop

1. What are iteration statements ? Name the with the help of one more example .
iteration statements provided by Python. ,

2. What are the two categories of Python for ain range(3) :
loops ’ ; for b in range(5,7) :
3. What is the use of range() function 2 print (“for a ", a, "bnow is", b)

What would range(3, 13) return ?

4. What is the output of the following The above nested loop will produce following output :
code fragment ?

for a in "abcde" : fora=0 bnowis5
print (a,'+’, end = ")
5. What is the output of the following =10 b now is 6
code fragment ? 53 b now is 5
for i in range(0@, 10) :
pass =1 bnowis6
print (i)

2 b now is 5

6. Why does “Hello” not print even once 2
for i in range(10,1) :
print ("Hello")

) b now is 6

7. What is the output of following code ? ' .="Guier loop
for a in range (2, 7) : ‘ iferations Notice, for each outer loop iteration,
for b in range(1, a) : : inner loop iterates twice
print ( #', end="")

print ( )
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For the outer loop, firstly a takes the value as 0 and for a =0, inner loop iterates as it is Part

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 for the first iteration of Outey
loop (a =0 ; which involves two iterations of inner loop)

© when a takes the next value in sequence, the inner will again iterate two times with Valyg,

5 and 6 for b.
Thus we see, that for each iteration of outer loop,
b=6.

ot

"\%3

8. Write a for loop that displays the even
numbers from 51 to 60.

9. Suggest a situation where an empty

loop is useful.
10. What is the similarity and difference !
between for and while loop ? :
11. Why is while loop called an entry
controlled loop ? i
12. 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?
(b) how many times is the loop-else -
clause executed ? Ry
13. What will be the output of following
code: ~
while (6 + 2 > 8) :
print ("Gotcha!™)
else:
print ("Going out!")
14. What is the output produced by
following loop ?
for a in (2, 7) :
for b in (1, a) :
print (b, end = * ")
; print ()
15

. What is the significance of break and
.. continye statements? !

16 Can a single break stat
Fas loop terminate all th

ement in an inner

€ nested loops ?

inner loop iterates twice for values b =5 5, q

Consider some more examples and try understanding their
functioning based on above lines.

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

The output produced would be :

* *®
* %

* *

Consider another nested loop :

for a in range(3) :
forb in range(s,8) :
print ("* ", end =
print ()

") S~ noticeend ="' 'at

the end of print

The output produced would be :

* % X
* % %

* % %

The break Statement in a Nested Loop

If the break statement appears in a nested loop, then it wil
terminate the very loop it is in. That is, if the break
inner loop then it will terminate the
€ outer loop will continue as it as. If
the break statement is in outer loop, then outer loop get.s
terminated. Since inner loop is part of outer loop’s body it

will also not execute just like other statement of outer 100p’s
body.

Inner loop only and th
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Following program illustrates this. Notice that break will t . .
the outer loop will progress as per its routine. €rminate the inner loop only while

9.20 Program that searches for prime numbers from 15 through 25
for num in range(15,25):
foriin range(2,num):
ifnum%i==9:
J =num/i

This break will terminate the . " . .
inner for loop only \pl"‘lnt ( Found a factor‘( Pt ," ) fOl"‘", num)
break

roqgram

#to determine factors

# need not continue - factor found

. # else part of the inner loop
print (num, "is a prime number")

else:

Found a factor( 3 ) for 15

Found a factor( 2 ) for 16

17 is a prime number

Found a factor( 2 ) for 18

19 is a prime number

Found a factor( 2 ) for 20

Found a factor( 3 ) for 21

Found a factor( 2 ) for 22 PYTHON LOOPS

23 is a prime number S "/:P Progress In Py‘thon 9.
Found a factor( 2 ) for 24

N

This ‘Progress in Python’ session works on the

More examples of nested loops and other objective of Python loops practice.
simple loops you'll find in solved problems : :
given at the end of this chapter. S>> <<

LET US REVISE

Statements are the instructions given to the computer to perform any kind of action.

“ Python statements can be on one of these types : empty statement, single statement and compound statement.
“* An empty statement is the statement that does nothing. Python offers pass statement as empty statement.

% Single executable statement forms a simple statement.

“ A compound statement represents a group of statements executed as a unit.

“ Every compound statement of Python has a header and an indented body below the header.

% Some examples of compound statements are : if statement, while statement etc.

“* The flow of control in a program can be in three ways : sequentially (the sequence construct), selectively (the
selection construct), and iteratively (the iteration construct).

“ The sequence construct means statements get executed sequentially.

“* The selection construct means the execution of statement(s) depending upon a condition-test. N

“* The iteration (looping) constructs mean repetition of a set-of-statements depending upon a condition-test.

“ Python provides one selection statement if in many forms — if..else and if..elif..else. i :

“ The if..else statement tests an expression and depending upon its truth value one of fhe two sets-of-action is executed.
“ The if-else statement can be nested also i.e., an if statement can have another if statement. siicards
* A sequence is a succession of values bound together by a single name. Some Python sequences are strings,

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

|
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*  The statements that allow a set of instructions to be performed‘repcatedly are Itera(tiior;l isltat.ements;“'o 2
Python provides two looping constructs — for and while. The for is a counting loop .an hw eis atcotn on n'd.r:? oop,

“* The while loop is an entry-controlled loop as it has a control over entr?l in the Ioop'm ;' e fo;m ;fhzsloco oxn ;on. 3
“* Loops in Python can have else clause too. The else clause of a loop is executed in the end o p only whep

loop terminates normally.

The break statement can terminate a loop immediately and the control passes over to the statement following the

statement containing break.

In nested loops, a break terminates the very loop it appears in. : : S
i ippi ments i
The continue statement abandons the current iteration of the loop by skipping over the rest of the state n the

loop-body. It immediately transfers control to the beginning of the next iteration of the loop.

OBJECTIVE TYPE QUESTIONS = =

OTQs

MULTIPLE CHOICE QUESTIONS

L. In a Python program, a control structure :
(@) directs the order of execution of the
statements in the program
(b) dictates what happens before the program
starts and after it terminates

(c) defines program-specific data structures
(d) manages the input and output of control
characters
2. An empty/null statement in Python is )

(a) go (b) pass  (c) over @) ;
3. The order of statement execution in the form of
top to bottom, is known as construct.
(a) selection (b) repetition
(c) sequence (d) flow
4. The construct allows to choose

statements to be executed, depending upon the
result of a condition.
(a) selection (b) repetition
(c) sequence (d) flow
5. The construct repeats a set of statements

a specified number of times or as long as a
condition is true,

(a) selection
(c) sequence

(b) repetition
(d) flow
6. Which of the following statements will make a
selection construct ?
(a) if (b) if-else (c) for (d) while
7. Which of the following statements will make a
repetition construct ?

(a) if (b) if-else (c) for (d) while

8. In Python, which of the following will create a
block in a compound statement ?

(a) colon
(b) statements indented at a lower, same level
(c) indentation in any form @ {}
9. What signifies the end of a statement block or
suite in Python ?
(@) A comment )} (c) end
(4) A line that is indented less than the
previous line
10. Which one of the following if statements will
not execute successfully ?
(@) if (1, 2) : (b) if (1, 2)
print(‘foo") print('foo')

(c) if (1, 2) : (d) if (1) :
print('foo') print('foo’)
11. What does the following Python program display ?
X=3 |
ifx==0:
print ("AmI here?", end = * )
elif x == 3.
print("opr here?”, end = ° %)
else :
pass
print ("Or over here?")
(@) Am I here ? (b) Or here ?
() Am I here? O here ?
(d) Or here? Or over here ?
(e) Am I here? Of over here ?
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aer irlputs.: 2<ENTER>, what does the
nippet print ?

12.

Owing COde S
X = float(input O)

jF(x==1):
print(“Yes")

elif (x>=2)¢
print( "Maybe")
else:
print ("No")
@Yes ~ ONo (c) Maybe
(d) Nothing i printed (e) Error

foll

der the following code segment for the
.ons 13 -17 ¢ i

a= int(input("Enter an integer: " ))
b= int(input( "Enter an integer: " ))

ifa<=0:
b=b+1

Consi

else:
a=a+1

ifa>eandb>0:
print("W")
elifa>o:
print("X")
ifb»>e:
print("Y" )
else:
print("2")
13. What letters will be printed if the user enters 0
foraand 0 forb?
(a) Only W (b) Only X (c) Only Y
d Wand X  (e) W, X and Y
14. What letters will be printed if the user enters 1
foraand 1 forb?
@Wand X (bW and Y
@dXand Z (@ W, X and Y
15. What letters will be printed if the user enters 1
for a and -1 for b ?
@Wand X () XandY
@Xand Z () WandZ
16. What letters will be printed if t
for a and 0 for b ?
@Wand X (b)XandY
@Xand Z () WandZ

(c) X and Y
©Y and Z

Y and Z

he user enters 14

17.

18.

19,

20.

21;

23,

24.

25.

26.

27
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What letters wi
s will b i i e

fot & arid A fog be?pnnted if the user enters 1

E‘;)) gnly W (b Only X () OnlyY
Wit nly Z (¢) No letters are printed
i values are generated when the function

ge(6, 0, -2) is executed ?

() [4, 2] (b) [4, 2, 0]

(c) [6, 4, 2] () [6, 4, 2, 0]

(C) [61 4/ 2/ 0: —2]

Which of the following is not a valid loop in
Python ?

(a) for (b) while

(c) do-while (d) if-else

Whic.h of the following statement(s) will
terminate the whole loop and proceed to the
statement following the loop ?

(a) pass (b) break

(c) continue (d) goto
Which of the following statement(s) will
terminate only the current pass of the loop and
proceed with the next jteration of the loop ?

(a) pass (b) break (¢) continue (d) goto

_ Function range(3) is equivalent to :

(b) range(0, 3)
@) range(i, 3,0)
d an iteratable

(a) range(1, 3)

(c) range(0, 3, 1)
Function range(3) will yiel
sequence like i .

(@) [0, 1, 2]

() [1, 23]
Function range(0, 5, 2) will
sequence like

(@) [0, 2, 4]

[0 12 5]
Function range(10, 5,
sequence like

(a) [10, & 6]

() [6, 8 10}
Function range(
sequence like

(@) []

() [2, 5 8]

_ Consider the loop giv
foriin range(-5) *
print(i)

(®) [0, 1, 2, 3]
@ [0, 2]
yield on iterable

() (1, 3, 9]
@ [0, 5, 2]
-2) will yield an iterable

(b) 19, 7. 3]
(d) 15, 7, 9]
10, 5, 2) will yield an iterable

(b) 110, &, 6]
(d) [8 5, 2]
en below :
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28.

30.

gt

52

33

34.

w
8]

36.

. Which of the following are jump statements ?

How many times will this loop run ?
(@) 5 () 0
(c) infinite (d) Error
Consider the loop given below :
for i inrange(10, 5, -3) :

print(i)
How many times will this loop run ?
(a) 3 () 2 (©)1  (d) Infinite
Consider the loop given below :
foriin range(3) :
pass
What will be the final value of after this loop ?
(@0 b1 (c) 2 (d) 3
Consider the loop given below :
foriinrange(7, 4, -2) :
break
What will be the final value of i after this loop ?
(a) 4 (b) 5 (07 (d) -2
In fora in :, the blank can be filled with

(@) an iterable sequence
(b) a range( ) function
(c) a single value (d) an expression
Which of the following are entry controlled
loops ?

(a) if (b) if-else (c) for (d) while
Consider the loop given below. What will be
the final value of i after the loop ?

for i in range(10) :
break

(@) 10 (b)o (c) Error  (d) 9
The else statement can be a part of
statement in Python.

(a) if (b) def (c) while (d) for
(a) if
continue

(b) break (c) while (d)

Consider the following code segment :
fordin range(2, 4):
print(i)
What values(s) are printed whe
(a) 2 (b) 3
(d) 3 and 4 (e) 2,3 and 4

n it executes ?
(c) 2 and 3

3

COMPUTER SCIENCE WITH PYTHON y
A

37. When the following code runs, how Map
times is the line “x = x * 2~ executed ? y

x=1
while (x<20):
X=x%*2
@2 5  ©1 @4 (3
38. What is the output when this code executes
xX=1
while (x <=5):
X+1
print(x)
@6 - (b1 (c) 4
(d) 5 (e) no output
39. How many times does the following code
execute ?
xX=1
while (x <=5):
X+1
print (x)
(@) 6 b1 (c) 4
d) 5 (e) infinite
40. What is the output produced when this code
executes ?
i=1
while (i <=7):
s B
print (i)
(a) 8 (b) 16 (c) 4
d) 14 (€) no output
41. Consider the following loop:
j=10
while j >=5;
print("x")
j=j-1

Which of the following for loops will generate
the same output as the loop shown previously?

(@) for jin range(-1, -5, -1):
print("x")
! (b) for j in range(o, 5):
print("x")
() forjin range(1e, -1, -2):

print("x")
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) for J in range(10, 5):
print(nxn)
© for 3 in range(10, 5, -1):
print("X")

What js the output produced when this code

42
executes 7

a=0
foriin range(4,8):
ifi%2==0:
a=a+i
print(a)
(a) 4 (b) 8
() 10 (d) 18
43. Which of the following code segments contain
an example of a nested loop ?

295
(@) for 1 in range(10):
print(i)
for j in range(10):
print(j)
(b)  for i in range(10):
print(i)
for j in range(19):
print(3j)
for i in range(10):
print(i)
while i < 20:
print(i)
i=1i+1

(©

(d) for i in range(10):
print(i)
while i < 20 :

print(i)

FILL IN THE BLANKS

1. The statement forms the selection
construct in Python.

2. The statement is a do nothing statement
in Python.

3. The and statements for the
repetition construct in Python.

4. Three constructs that govern the flow of control
are . and :

5. In Python, defines a block of statements.

6. An statement has less number of
conditional checks than two successive ifs.

7. The operator tests if a given value is
contained in a sequence or not.

8. The two membership operators are

and

9. An iteration refers to one repetition ofa
10. The ______loop iterates over a sequence.

TRUE/FALSE

11.The __ loop tests a condition before
executing the body-of-the-loop.

12. The ____ clause can occur with an if as well
as with loops.
13. The block of a loop gets executed when

a loop ends normally.

The else block of a loop will not get executed if
a statement has terminated the loop.

The statement terminates the execution
of the whole loop.

The statement terminates only a single
iteration of the loop.

The break and continue statements, together
are called statements.

In a nested loop, a break statement inside the
inner loop, will terminate the______ loop only.

14.
15.
16.
17.

18.

QUESTIONS

1. An if-else tests less number of conditions than
two successive ifs.

2. A for loop is termed as a determinable loop-

3. The while loop is an exit controlled loop.

4. The range( ) creates an iterable sequence.

5. The for loop can also tests a condition before
executing the loop-body.

6. Only if statement can have an else clause.

7. A loop can also take an else clause.

8. The else clause of a loop gets executed only
when a break statement terminates 1t.

9. An loop with an else clause executes its else
clause only when the loop terminates normally.

A loop with an else clause cannot have a break

statement.

10.
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i nly be used in for
tinue statement can replace a break statement. ~ 14. The range() function can o y i f loops
u . .
ll; ;:‘&conljr‘_:7 loop, an equivalent while loop can 15. An 1£-e}1f-eltse stattement is equivalent ¢t a
" always b , nested-if statement.
always be written.

13. For a while loop, an equivalent for loop can

always be written.
ASSERTIONS AND REASONS

DIRECTIONS
In the following question, a statement of assertion (A) is followed by a statement of reason (R).

Mark the correct choice as :
(@) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(¢) A is true but R is false (or partly true).
(d) A is false (or partly true) but R is true.

1. Assertion. Python'’s pass statement is an empty
statement.

Reason. An empty statement does nothing.

2. Assertion. The flow of control in a program can
occur sequentially, selectively or iteratively
Reason. The sequence construct means that the
statements will get executed sequentially.

3. Assertion. Python statement ‘if represents
selection construct.

Reason. The selection construct means the
execution of a set of statements, depending
upon the outcome of a condition.

(e) Both A and R are false or not fully true.

4. Assertion. The for loop is a counting loop that
works with sequences of values.
Reason. The range( ) function generates 3
sequence of list type.

5. Assertion. Both break and continue are
statements.
Reason. Both break and continue can stop the
loops and hence can substitute one-another.

6. Assertion. Only while loops can use break
statement.

Reason. Loop while is a conditional loop of Python
and stops when its condition results in false.

jump

NOTE : Answers for 0TQs are given at the end of the book.

Solved Problems

[ e Ag e v e

Nl e oS A

ARl s ) A T b e Gt s ol A e 3 (O BT S e |

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

2. Ifyou are asked 1, label the Python loops as determinable or non

which logp ? Justify yoyy answer,

Solution. The “for loop’ can be
determined before-hand a5 the s

The ‘while loop” can be

be determined before-hand. Its iterations d
determined before-hand.

labelled ag determinable
ize of the Séquence, it js Operating upon.

labelled a5 non-determinaple loop, as its number of iterations cannot
€Pend upon the result of 4 test-condition, which cannot be

-determinable, which label would you give to

loop as number of its jterations can be
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3.

There ar€ two types of else clauses in Python. What aye 1
. 1ese tq
solution. The fwo types of Python else clauses are : (a) else %0 types of else clause 7

Ise clause of an if statement i nanifg
The ¢ if nt is executed when the ¢ fatement (b) else in a loop statement

clse clause of a loop is execute Ondition i
The P d when the loop is tcrminaun of the if statement results into false.
B normally ;

Y t.e., when its test-condition

has gone false for a while loop or when the for loop has execyt
Use the Python range() function to create the following lis (7 ed for the last value in sequence.

Solution. range (7, -6, -4). »3, -1, =51
Identify and correct the problem with following code :
countdown = 10 '
# Count from
while countdown > @ : 18 down to 1
print (countdown, end = ' ')

countdown - 1
print ("Finally.")
Solution. It is an infinite loop. The reason being, in the above while loop, there is an expression

countdown —1, which subtracts 1 from value of
. - countdown BUT this st i i
loop variable countdown, hence loop variable countdown always resrnsa?::ﬁrc\;;r;;u;iaﬁgfc:h;

is an infinite loop.
The solution to above problem will be replacement of

. countdo _ H . L
the body of while loop : Ol AL e s wn —1 with following statement 1n
Now the while loop’s variable will be updated in every iteration and hence loop will be 2 finite loop.

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

percentage into a letter grade :
90 and above is A+, 80-90is A, 60-80 is A—, and everything below is fail.
The program should prompt the user 100 times for grades. Unfortunately, the program was written by a
terrible coder (me :/ ), so there are numerous bugs in the code. Find all the bugs and fix them.
For i : range(1 .. 100)
grade == float (input( '"What\'s the grade percentage "))
if grade > 99
print ("That's an A + ")

if 80 > grade > 90:
print ("""An A is really good!""")

elsif 60 < grade :
print (You got an A-1)
else grade < 60 :
print ("Sorry,
Solution. The corrected code is given below,

for i in range (8, 100) : .
srade - Float (input( What\s the grade percentag® 2
if grade >= 90 :

print (“That's an A + ! ")
if 80 <= grade < 90:
" hou
print ("An A is really good!") # altno

elif 60 <= grade : v
print ("You got an A-1%)

else grade < 60: )
print ("sorry, you need an A- to qualify! )

you need an A- to qualify!")
with corrections marked in colour.

gh triple-quoted string is also OK
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7. What is the output of following code ?
if (4 +5==10) :
print ("TRUE")
else :
print ("FALSE")
print ("TRUE")
FALSE
TRUE

Solution.

8. Following code contains an endless loop. Could you
find out why ? Suggest a solution.
n=10
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
one point. But in the above code, the
test-condition of while loop will never beco
false, because the condition is >0 and
always incrementing ; thus will always
remain > 0. Hence it will repeat endlessly.

There are two possible solutions :

me
n is

(1) change the condition to some reachable
limit (as per update expression) e.g.,
while (n < 1e9) :

(ii) change the updation e
variable so that it mak
false at some point of ti

while (n > o )i

quation of loop
es the condition
me, e.g.,

n=n-1
9. Consider below given two code
will be their outputs if the inputs
given order are (
(iv) ‘end’ ?
(a)
name = LT
while Trye .

Put( "Entep nam
== "end“ .
break

Print ("Hello", name)
else :

fragments. What

are entered in the
1) ‘Jacob’ (ii)’'12345° (iii) 'END’

e (end to exit) ")

Print (“Wasn't it fun )

COMPUTER SCIENCE WITH PYTHON

=X
(b)
name = "o
while name != "end" :
name = input( “"Enter name (‘end to exit):..)
if name == "end" :
pass
print ("Hello", name)
else :
print ("Wasn't it fun ?")
Solution.

Code (a) will print
for input (i)
Hello Jacob
for input (ii)
Hello 12345
for input (iii)
Hello END
for input (iv)
no output will be printed

Code (b) will print
for input (3)

Hello Jacob
for input (if)

Hello 12345
for input (iis)

Hello END
for input (iv)

Hello end

Wasn't it fun ?

10. Write Python code to
(and including) a given
Solution.

N = int (input (‘Enter
sSum = @
i=1
while i <= N :
Sum = sum + {
1 =29 5
Print (sum)

add the odd numbers up to
value N and print the result.

number') )

11. Consider the following Python program :

N = int(input

( "Enter N :" )
i=1
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sum = @
while i <N :
ifi%2==0:
sum = sum + i
i=i+1
print (sum)

(a) What is the output when the input value is 5 ?
(b) What is the output when the input valueis 0 ?
Solution. (a) 6 ®o

12. Consider the following Python program, intended to
calculate factorials :

number = int(input ("Enter number"))
n, result = number, 1
while True or n :
result = result * n
n=n-1
factorial = result ;
print ("factorial of ", number, "is", factorial)

(a) What happens when the user enters a value of 5 ?
(b) How would you fix this program ?

Solution. The problem is that the program
will repeat infinitely.

The problem lies with the condition of while
loop this condition will never go false.

Correct condition will be any of these :
while n :

or whilen >0 :

13. Write a program to input three numbers and display
the largest / smallest number.

Solution.

numl = float(input("Enter 1st number: "))
num2 = float(input("Enter 2nd number: "))
num3 = float(input("Enter 3rd number: "))

if (numl > num2) and (numl > num3):
largest = numl

elif (num2 > numl) and (num2 > num3):
largest = num2

else:
largest = num3

print("The largest number is", largest)

299

The output Produced by above Program will be ;

Enter 1st number: 45.2
Enter 2nd number: 66
Enter 3rd number: 11.56
The largest number is 66.0

14. Write a program to input a 6 digit number and

divide it into three 2 digit numbers.
Solution.

num = int(input("Enter a 6 digit number
if num < 100000 or num > 999999 :

print(“Please enter a 6 digit number")
else:

nl = num % 100

intl = num //100

n2 = intl % 100

int2 = int1 // 100

n3 = int2 %100

print("Three 2-digit numbers are:", nl, n2, n3)

D))

Enter a 6 digit number : 678923
Three 2-digit numbers are: 23 89 67

15. Write a program to input a number and then print

its first and last digit raised to the length of the
number (the number of digits in the number is the
length of the number).

Solution.

import math

num = int(input("Enter a number : "))

In = len( str(num)) # length of the number
1st = num % 10

fst = num // math.pow(10, 1ln-1)
print("Length of given number", num, “is", 1ln)
print("The first digit is “, fst)
print("The last digit is ", 1lst)
print("First digit raised to the length :",\
math.pow(fst, 1n))

print("Last digit raised to the length :",\
math.pow(1lst, 1n))

Enter a number : 326868

Length of given number 326868 is 6

The first digit is 3.0

The last digit is 8

First digit raised to the length : 729.0
Last digit raised to the length : 262144.0
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16. Write a program to find lowest and second lowest number from the 10 numbers input.

Solution.
# to find lowest and second lowest integer from 10 integers
small = smaller = O
for i in range(10):
n = int(input("Enter number :"))

ifi==90: # first number read
small = n
elifi==1: # second number read
if n <= small :
* smaller =n
e}se:
smaller = small
small = n
else: # for every integer read 3rd integer onwards

if n < smaller :
small = smaller
smaller = n

elif n < small : i The lowest number is : —6

small = n The second lowest number is : -
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, 18, 99, 4, 11, 23) has been given above.

17.  Number Guessing Game — This program generates a random number between 1 and 100 and continuous
asks the user to guess the number, giving hints along the way.

Sample Run

Solution.
import random
secretNum = random. randint(1,100) #generate a random integer between [1 100]

guessNumString = int(input ("Guess a number between 1 and 160 inclusive:"))
while guessNum != secretNum : :

if guessNum < secretNum :

print ("Your guess is too low.") .
else:

print ("Your guess is too high.")

guessNum = int(input ( "Guess a number between 1 and 100 inclusive:"))
print ("Congratulations! You guessed the number correctly.")

18.  Write a Python script to print Fibonacci series’ first 20 elements. Some initial elements of a Fibonacci series are:
©0112358,..
Solution. first = @
second = 1
print (first)
print (second)
for a in range(1, 19) :
third = first + second
print (third)
first, second = second, third
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19. Write a Python script to read an integer > 1000 and
reverse the number.

Solution.
pum = int(input( "Enter an integer (>1000) :"))
tnum = num
reverse = @
while tnum :
digit = tnum % 10
#take out int part of division
tnum = int(tnum/10)
reverse = reverse * 10 + digit
print ("Reverse of", num , "is", reverse)

20. Write a Python script to generate divisors of a number.
Solution.

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

if num % a ==

print (a, end =" ")

else :

print ("-End-")

21. Input three angles and determine if they form a
triangle or not.
Solution.
#check triangle from angles
anglel = angle2 = angle3 = 0@
anglel = float(input("Enter angle 1 : "))
angle2 = float(input("Enter angle 2 : "))
angle3 = float(input("Enter angle 3 : "))
if (anglel + angle2 + angle3) == 180 :
print("Angles form a triangle.")
else:
print(“Angles do not form a triangle.")

2. Write a program to input two integers x and n,
compute x" using a loop.
Solution.
x = int(input("Enter a positive number(x): "))
n = int(input("Enter the power (n): "))
power = 1
for a in range(n):
power = power*x
print(x, "to the power", n , "is", power)

Enter a positive number(x): 7
Enter the power (n): 3
7 to the power 3 is 343

301

23; i ;
Writea program to input a number and calculate its
double factorial,

(Fj Or an cven integer n, the double factorial is the
product of all even positive integers less than or

equal to n. For an odd integer p, the double factorial

1s the product of all odd positive integers less than or
cqual to p.)
Solution.
num = int(input("Enter a number : "))
fac =1
for i in range(num, @, -2):
fac *= i
print(num, "!! is :", fac)
Enter a number : 7
7 1l 4s : 105
Enter a number : 6

6 !l is : 48

24. Numbers in the form 2"— 1 are called Mersenne

Numbers, e.g., .
2! -1=1,22-1=3,2%-1=7.
Write a Python script that displays first ten
Mersenne numbers.
Solution.
#program to print mersenne numbers
print("First 10 Mersenne numbers are:")
for a in range(1, 11):
mersnum = 2 ** 3 -1
print(mersnum, end =" ")
print()

First 10 Mersenne numbers are :
13 7 15 31 63 127 255 511 1023

Write Python script to print the following pattern :
1
13
139
1357

Solution.
for a in range(3, 10, 2) :
for b in range(1, a, 2) :
print (b, end ="' ")
print ()
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26. Mersenne numbers that are prime numbers also, are called Mersenne Prime mmtber;. .Make n;od;ﬁmhbm . |
. ; on’ i ] 1 "Prime’ next to the Mersenne Prime num ers. Al T
previous question’s Python script so that it also displays ‘Prir 50,y ‘

time print 20 Mersenne numbers. Sample Run
Solution. (With first 10 Mersenne numbers)
# program to print mersenne prime numbers 1 Pr"fme
for a in range(1, 21): 3 Pr'1_me
mersnum = 2 ** g — ] 7 Prime
mid = int(mersnum / 2) + 1 15 .
for b in range(2, mid): 31 Prime
if mersnum%¥b==9 : 63 '
print(mersnum) 127 . Prime
break 255
else: ‘ 511
print(mersnum, "\tPrime") 1023

27. Write a program to calculate BMI of a person after inputting its weight in kgs and height in meters angd then
print the Nutritional Status as per following table :

Nutritional Status | WHO criteria BMI cut-off
Underweight <185
Normal 185 - 24.9
Overweight 25-29.9
Obese =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 * height_in_meter)
print("BMI is : ", bmi, end = " ")
if bmi < 18.5 :

print("... Underweight")
elif bmi < 25 :

print("... Normal")
elif bmi < 309 :

print(”... Overweight")
else:

print("... Ob\ese")
28. Write g program to find sum of the series : ¢ =l+x+x2 423,
Solution.

X = float (input ( "Enter value of x:"))
n =int (input( "Enter value of n (fop x ** n) :"))

-+x" (Input the valyes of x and n)

s=0
for a in range(n + 1) :
S += X ** 5

print (“Sum ot fipst" s N, "terms v, ¢
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Chopfer
write @ program to input the value of x and n and
r g
: P,,‘,,f the sum of the series :
1—:c+x2 —x3xt-l x"
sOhm'on.

- int(input("Enter value of x: "))

X

n= int(input("Enter the power (n): "))
s=0

sign = +1

for a in range(n +1):
term = (x ** @) * sign
s += term
sign *= -1
print("Sum of first", n, "terms :

» S)

enter value of x: 5
enter the power (n): 4
sum of first 4 terms : 521

30. Write a program to input the value of x and n and
print the sum of the series :

......

+ +
2! 3t 4! n!
Solution.

x = int(input("Enter value of x: "))
n = int(input("Enter the power (n): "))

S =X # first term added
sign = +1
for a in range(2, n + 1):
f=1
for i in range(1, a+l) :
f*=3i
term = ((x ** a) *sign) / f
S += term
Sign = 1

pr‘int("Sum of fir,stu‘ n, "ter‘mS :u, S)

Enter value of x: 4

zﬂter the power (n): 5

Un of first 5 terms : 3.466666666666667
31w
Write o progtam to check if a given number is a
Perfect number or not.

( .
Note. 4 perfect number is a positive integer, which

is
equal to the sym of its divisors.)
Soluﬁon_
= int(j "
SUmp élnp“t( Enter number: *))

=
=
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for i in range(1, n):
if(n % i== e):
i'F (Summ == n):

1 Print("The number", n, "is a Perfect number!")
else:

print("The‘"“mbe"", n, " is not a Perfect number!")

Enter number: 28
The number 28 is a perfect number!

32. Write a program to check if a given number is an
Atmstrong number or not. :

(Note. Ifa 3 digit number is equal to the sum of the cubes
of its each digit, then it is an Armstrong Number.)

Solution.

num = int(input("Enter a 3 digit number: "))
summ = ©
temp = num
while (temp > 0):
digit = temp % 10
_ summ += digit ** 3
temp //= 10
if (num == summ):
print(num, "is an Armstrong number")
else: g
print(num, "is Not an Armstrong number")

Enter a 3 digit number: 407
407 is an Armstrong number

33. Write a program to check if a given number is a
palindrome number or not.

Solution. (A palindrome number’s reversed
number is same as the number.)

num = int(input("“Enter number:"))
wnum = num # working number stores num initially

rev=_0

while(wnum > 0):
dig = wnum % 10
rev = rev¥10 + dig
wnum = wnum // 10

{f(num == rev): ) _
print("Number", num, "is a palindrome!")

else: . |
print("Number", num,"is not a palindrome!")

Enter number:67826 ‘

Number 67826 is not a palindrome!
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S
T — L ¥/, Write # program lo Aesign & dice throw ” :ﬁt/”
S sbvitiany ' fsedbuat iy
§ v ARt ey St (omter B il ) ) | et pandow
st = 0 _ = Ant(input ("Wow meny dice theows | 7,
wocond « for | in range(l, m#1) | §
A A Ibee sorites 1417) ool i A i
m‘?m““" g,  Vow many dice throws 7 § 1
Throw 1 1 5
Throw 2 1 4
] Throw 3 1 5
. Throw4 : 3
.i‘;'\mm)s " 38, Wduammtow‘mm
for two input numbers, Offer choices throughs s mens.
Solution.
print("Enter 2 nusbers below”)

a = int(input(”Enter nusber 1:7))
b = int(input(“Enter nusber 2:°))
ch=0
while ch < 5 :
print(“Calculator Menu”™)
print(”1.Add”)
print(”2.Substract™)
print(”3.Multiply”)
print(“”4.Divide™)
: print("5.Exit™)
# input choice
ch = int(input("Enter Choice(1-5): ™))
ifch==1:
c=a+b
print(“Sum = *,c)
elif ch == 2:
c=a-b
print("Difference = *,¢)

t("Quotient = ", ¢)

1‘_&1«‘)




COMPUTER SCIENCE WITH PYTHOJ s

d

304 |
1 ] ice throw.
. s 37. Write a program to design a dice t
i rint Fibonacci series.
34. Write a program to p Solistiar
Solution. 1w} *9) y
. " ; 2+ value): t random
= int(input("How many terms?(enter impor .
i n = int(input (“How many dice throws ? "))
firse =9 for 1 in range(1, n+l1) :
second =1 print("Throw", i, ":", random.randint(1, 6))
: " 3 o i i :")
print("\nFibonacci series 1s L .
print(first, ",", second, end =", ") How many dice throws 7 5
Throw 1 : 5
for i in range(2, t): B 5 b
next = first + second Uik : ,
print(next, end=", ") h" g :
first = second Thro :
Throw.5 : 5

second = next
Write a program to implement a simple calculato,

How many terms?( enter 2+ value): 8 38.
Fibonacci series is: for two input numbers. Offer choices through a meny,
04595 15225% 3, 55378413, Sohition.

35. Write a Python script to input two numbers and ' print("Enter 2 numbers below")
print their lcm (Least common multiple) and gcd a = int(input("Enter number 1:"))
(greatest common divisor). b = int(input(“Enter number 2:"))
Solution. ch=90

while ch < 5 :

x = int(input("Enter first number: "))
print("Calculator Menu")

y = int(input("Enter second number: &)

ifx>y: print("1.Add")
smaller =y print("2.Substract")
else: print("3.Multiply”)
5{"3.119" ¢ print(“4.Divide")
for i in range(1, smaller + 1): A " < it
if((x%1==0) and (y % i == 0)): RN CORERIE
hcf =1 # input choice
lem=(x*y ) / hcf ch = int(input("Enter Choice(1-5): "))
print("The H.C.F. of", x, "and", y, "is", hcf) ‘
print("The L.C.M. of", x, "and", y, “is", 1cm) (ifch==1:
i . : c=a+b
36. :an;t:_.a Python script to calculate sum of following ~ print("sum = ", ¢)
. elif ch == 2;
s= ()+(1+2)+(1+2 +3) 4o+ (142 +3 4. + n) cC=a-b
Solution. print("Difference = ", c)
sum = @ ' elif ch == 3.
;12"‘; (2 input ( "How many terms > ) ) ‘ C=a*p
added 2 to n bec i i o
for a in range(2, iuiezjt:a"ted i eliffr;nff P.r‘oduct gL
term = @ TR
for b in range(1, a) : € =aigb
term += b print("Quotient = ",¢)
print "Term" - 2 elif ch == o
sum +=(term > (8710, 5 Sehl) break
print ("Sum of", n, "terms is" | sum) : else:

print("Invalid Choice")
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Write a program to print the following using a 40,

Writ . I
2 single loop (0 nested loops) : o progran: i‘;f”"f a pattern like :
234 A32
111 A3
1111 4
bR b Solution.
Solution. for i in range(4):
n=1 for j in range(4, i, -1):
for a in range(5) : print(j, end =" ")
print (n) else:
n=n*10+1 print()
videlines to NCERT Questions [NCERT Chapter 6]
B ——————

1. What is the difference between else and elif construct of if statement ?
Ans. The else clause gets executed when the condition tested with if is false.
The elif clause tests another condition when the condition with if is false.

2. What is the purpose of range( ) function ? Given one example. .
Ans. The range() function generates an iterable sequence using the arguments start, stop and stop
of range() function. It is very handy and useful for the ‘for’ loops, which require an iterable sequence
for looping.

3. Differentiate between break and continue statements using examples.

Ans. Both the break and continue statements are jump statements. When the break statement gets
executed, it terminates its loop completely and the control reaches to the statement immediately
following the loop.

The continue statement on the other hand, terminates only the current iteration of the loop by
skipping rest of the statements in the body of the loop. The control resumes the next iteration of the
loop after the continue statement.

4. What is an infinite loop ? Give one example.
Ans. An infinite loop is the one whose terminating condition is either missing or is not reachable.
Thus, the body-of-the-loop keeps repeating endlessly in an infinite loop.

5. Find the output of the following program segments :

(1) a=110 (i) for i in range(20, 30, 2) :
while a > 100 : print(i)
print(a)
a-=2 (ii)) country = 'INDIA'
for i in country:
() i=0;sum=0 print(i)
whilei <9 ;
ifi%4==0:
sum = sum + i
i=1+2

print(sum)
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(v) for x in range(1, 4) :
for y in range(2, 5):
if x * y > 10:
break
print(x *y)

(vi) var =7
while var > 0 |
print(‘'Current variable value:', var)
var =var -1
if var == 3:

break
else:
if var == 6:
var =var -1
continue
print("Good bye!")
Ans. :
@ 110 ) 20 i) I (), 12 )2
108 22 N | 3
106 24 D 4
104 26 I z
A
102 28 S
6
9
(vi) Current variable valuye : 7
Current variable value : §
Good bye!

Current variable value : 4

NCERT Progro.mming Exercises

. 1, Writeq program that takes the name and
eligible to apply for a driyi
Ans,

name = input("Enter name :")

age = int(input("Enter age :"))
if age >=18:

age of the user gg input and displays a message whether the user is
ng license or not. (the eligible age is 18 years),

print(name, "is eligible for a driving license.
else:

")

print(name, "jg not eligible for a driving license,

ll)
Sample ryp -

Enter name . Ria
Enter age 18

Ria is eligible for a driving license,
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opte’ ? .
s (mction to print the table of a given number. The nump,, has Sample Run
2. ontered by the user. '
o V¢ Enter number :3
An5" int(input("gnter number ")) 3 x ]2' = 2
" . in range(1, 11): .
for i % i . 3x3=9
print(n, x", i, "=", (n * 1)) 3y 4 =12
3x5=15
3 x6=18
3ix7i="21
3 x8=24
3 x9=27
3 x 10 = 30

3 Write @ prograim that prints minimum and maximum of five numbers entered by the user.

Ans.
& int(input("Enter a number :")) # 1st number read
mn, MX = n, n
foriin range(4): # next 4 numbers being read
n = int(input("Enter a number :"))
ifmx<n: Sample Run
mx = n " Enter a number :5
jfmn>n: ~ Enter a number :3
mn=n ~ Enter a number :7
print("Maximum of numbers entered :", mx) Enter a number :2
print(“Minimum of numbers entered :", mn) Enter a number :1

Maximum of numbers entered :
Minimum of numbers entered : 1

. 4. Write a program to check if the year entered by the user is a leap

year or not.
Ans,
yr = int(input("Enter a 4-digit year ")
if yr % 100 == @ : # century year check
if yr % 400 == 0 :
leap = True
else :
leap = False
elif yr %4 == :
leap = True Sample Run
else : :
Enter a 4-digit year :1900
leap = False 1
A 1900 is not a leap year
if leap == True :
o1 print(yr, "is a leap year") Enter a 4-digit year <2000
se :

2000 is a leap year

print(yr, "is not a leap year")
Enter a 4-digit year :2016
2016 is a leap year
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5. Write a program to generate the sequence : — 5, 10, — 15, 20, — 25, ...... upto n, where nis an integer inpy; by
the user.
Ans. bmig o W Samplé Run
n = int(input("Enter limit : "))
sign = -1 Enter Timit : 38
for i in range( 5, n, 5): -5 10 -15 20 -25 30 -3,

term = 1 * sign
sign = sign *-1
print(term, end =" ")

6. Write a program to find the sum of 1+1/8+1/27..... 1/n3, where n is the number input by the user,

Ans.
n = int(input("Enter limit (n) :"))
ssum = ©
print("1", end =" ") # first term printed
ssum += 1 # first term added
for i in range(2, (n + 1)): # 2nd term onwards

icube = (i *i * i)

term = 1/ icube

ssum += term

print("+1 /", icube, end = " ")
print("=", ssum)

Sample Run

Enter Timit (n) : §
1+1/8+1/27+1 / 64 +1 / 125 = 1.185662037037037

7. Write a program to find the sum of digits of an integer number, input by the user.
Ans. '

num = int(input("Enter number : ) Sample Run

ssum = @
nnum = num ’ Enter number : 23903
while (nnum != @): Sum of digits of number 23903.is : 17

digit = nnum % 10;
nnum = nnum // 10
ssum += digit
print(“Sum of digits of number®, num, "is :", ssum)

8 is called palindrome if it a
example, 12321 is q palindrome while 123421 is not a
Ans.

ppears same when written in reverse order also. For
palindrome]

num = int(input("Enter number : "))
rev =9 , )

nnum = num
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while (nnum |= @):
digit = nnum ¥ 10;
nnum = nnum // 10
rev = rev * 19 + digit
if rev == num :
print(num, "is a palindrome number.")
else :

print(num, "is not a palindrome number.")
9. Write a program to print the following patterns :

@)

*

(if)

¥ % %
*
(@) 12345 (iv)
1234
123
12
1
Ans. (1)
n=->5 # number of lines

# upper half
k = round(n/2) * 2
for i in range(@, n, 2):
for j in range(0, k + 1):
print(end=" ")
for j in range(0, i +1):
print("* ", end )
k=k-2
print()
#lower half
k=1
for i in range(n-1, 0, -2):

# for initial spaces

for j in range(® , k+2):
print(end = " ")
for j in range(@, i-1):
print(u*n, end:nn)
k=k+2
print()
Sample Run
*
* * *

* % ¥ * %

* % X%

309

Sample Run

Enter number : 34543
34543 is a palindrome number.

Enter number : 6787
6787 1is not a palindrome number.

1
212
32123
4321234
543212345

(1) ,
n=5 # number of lines
s =n*2-1 # for initial spaces
foriinrange(1,n+1):
for j in range(@ , s ) :
print(end =" ")
for j in range(i, 0, -1) :
print(j, end="")
for j in range(2, i +1) :
print(j, end )
s=s-2
print()

Sample Run

1
212
32123
4321234
543212345
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(111) (iv)
n=5 # number of lines n=3
s =0 # for initial spaces j=n-1
for i in range(n, 0, -1): print(' "*(n)+'*')
for j in range( 1, s+1 ): for i in range(1, 2*n):
print(end =" ") ifi>n:
for j in range(1, i + 1): print(’ "*(i-n)+"*'+" "*(2*j— 1)+-...)
print(j, end =" ") j-=1
S +=2 else:
print( ) print(" "*(n-1i) +'*'+" "*(2*i-1) +'*)
if n>1:
Sample Run print("' '*n+'*')
Sample Run
12345
12 3. 4 A
123 e
1 2 * *
1 * *

10. Write a program_to find the grade of a student when grades. are allocated as given in the table below.

‘Per.centage of Marks~ | .- Grade
Above 90% A
80% to 90%
70% to 80%
60% to 70%

m O N @

Below 60%

Percentage of the marks obtained by the student is input to the program.
Ans.

marks = float(input("Enter marks : "))
if marks >= 90 :

grade = ‘A’
elif marks >= 80 : Sample Run
grade = 'B’
elif marks >= 70 : Enter marks : 90
grade = 'C’ For marks 90.0 the Grade is A
elif marks >= 60 : ========= =%
grade = 'D' Enter marks : 80
else For marks 80.0 the Grade is B
grade = 1F' == =======
print(“For marks", marks, “"the Grade is", grade) Enter marks : 69.9

For marks 69.9 the Grade is D
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. GLOSSARY
plock A group of consecutive statements having same indentation level
The block of statements in o compound statement that follows th‘e head
Body er,
gmpty stotement A statement that appears in the code but does nothing
nfinite LoOP A loop that never ends. Endless loop.
on Statement Statement that al : i i
perath : at allows: a set of instructions to be performed repeatedly.
Jump Statement tatement that unconditionally transfers Program control within o function
Looping Statement  lteration statement. Also called o loop.
Nesting Same program-construct within another of same type of construct.
Nested Loop A loop that contains another loop inside its body.
suite BIOCk. Fi
or
Solutions for
A;g : 5 nmen fs Selected Questions

© PN U R W N

bt pd ped [
SN O R e S

ElfE |
|

[ ] }
O
Scan
What is the common structure of Python compound statements ? QR Code

TYPE A : SHORT ANSWER QUESTIONS/CONCEPTUAL QUESTIONS

What is the importance of the three programming constructs ?

What is empty statement ? What is its need ?

Which Python statement can be termed as empty statement ?

What is an algorithm ?

What is a flowchart ? How is it useful ?

Draw flowchart for displaying first 10 odd numbers.

What is entry-controlled loop ?

What are the four elements of a while loop in Python ?

What is the difference between else clause of if-else and else clause of Python loops ?

. In which cases, the else clause of a loop does not get executed ?

What are jump statements ? Name them.

How and when are named conditions useful ?

What are endless loops ? Why do such loops occur ?
How is break statement different from continue ?

TYPE B : APPLICATION BASED QUESTIONS

Rewrite the following code fragment that saves on the number of comparisons :

if (a==09) :
print ("Zero")
if (a==1):
print ("One")
if (a==2):
print ("Two")
if (a==3) :

print ("Three")
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2. Under what conditions will this code fragment

X

te!
7. What is following code doing ? What W choP
print “water” ? print for input as 3 ? ulg 4
if temp < 32 : n =int (input( "Enter an integepr.«
print ("ice") ifn<1: )
elif temp < 212: print ("invalid value")
print ("water") else :
else : for i in range(1, n + 1):
print ("steam") print (1 * i)
3. What is the output produced by the following | 8. How are following two code fragments differ 11.
code ? from one another ? Also, predict the output o
oo the following code fragments :
ifx>3:
ifx>4: (@) n=int(input( "Enter an integer:" ))
print ("A", end = ' ") ifn>eo:
else : for a in range(1, n + n) :
print ("B", end = ' ') print (a / (n/2))
elif x < 2: else - " of dar s
if (x 1= 0): print ("Now quiting")
print ("C", end = ' ') () n =int (input( "Enter an integer:"))
print ("D") -

ifn>o:
4. What is the error in following code ? Correct the for a in range(1, n + n) :
code :

print (a / (n/2))

else :
weather = 'raining’ print ("Now quiting")
if weather = 'sunny’ : - . .
print ("wear sun)t’J lock") : .9. {{oiv;rr:lte the following code fragments using for
elif weather = "snow": ;
print ("going skiing") (@ 1i=1ee
. else: while (i > @) :
print (weather) print (i)
5. What is the output of the following lines of code ? i—<=3
if int('zero') == ‘ () while num > @
print ("zero" ) : print (num % 10)
elif str(@) == 'zero' : » num = num/10
print (@) (¢) while num > @ :
elif str(@) == '9 ' : count += 1
print (str(e)) sum += num
else: num —= 2 ;
print ("none of the above") if count == 10 : ‘g
6. Find the errors in the code given below and print (sum/float(count)) |
correct the code : break i
if n == 10. Rewrite following code fragments using while loops:
print (“zero") @ min=o
elif : n == : max = num
print ("one") if num< o ; ‘;
elif min = num |
n==2: max = @ # compute sum of integers ,
print ("two") # from min to max i
else n == 3; for i in range(min, max + 1):
print ("three")

sum += i
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) for i in range(1, 16) :
ifi¥%¥3==0:

R R R T T T G~ "%
WA \,‘.m%‘i“y
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©) for 4 in range(4) :
for j in range(s):

print (i)
ifi+1==jorj+i==4:
pr\int (ll+l', end = ] l)
else
pr\int ("O", end ¥ |)
) Print()
i1, predict the output of the following code fragments :
(a) count =@ (b x =10
while count < 10: y=90
print ("Hello") while x > y;
count +=1 print (x, y)
X=x-1
y=y+1
(c) keepgoing = True (d) x =45 () forxin[l,2,3,4,5]:
X = 100 while x <50 : pr-in't (x)
while keepgoing : print (x)
print (x)
X=X - 10
if x <50 :
keepgoing = False
() for x in range(5): (g) forpinrange(l,10): (h) forqinrange(100,50,-10):
print (x) print (p) print (q)

(1) for z in range(-500, 500, 100):

print (z)
k) x =10
y=>5

for i in range(x-y * 2):
print ("% ", 1)

(m) for x in range(3):
for y in range(4):
print (x, ¥, X +Y)

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

() forxin[1,2,3]):
fory in [4, 5, 6]:
print (x, y)

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

12 What is the output of the following code ?

for i in range(4):
for j in range(5):
ifi+l==jorj+i==

print ("+", end =" ")
else:
pr‘int (Iloll’ end = ] I)

print()

13 In the nested for loop code above (Q. 12),

how many times is the condition of the if clause evaluated ?
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14. Which of the following Python ;;rograms {
. implement the control flow graph shown 7 v .
(a) while True : ) |
n = int(input("Enter an int:"))

truel
ifn==A1: . priﬂt (“What“)-
continue

i oz ﬁ = int(input(---))7
eliin =: A2 ; false S1E
rea
else :

true
false -~ __ .
print ("what") n==A2 <—o0 n--A1 ~ T continyg

else :

print ("ever") WGJ

(b) while True :
n = int(input("Enter an int: ")) = ‘
ifn==A1: A g ot B
continue prmt( ever”’)
elif n==A2: ‘
" break
else :
print ("what")
print ("ever")

() while True :
n = int(input(“Enter an int: ")) :
ifn==A1:
continue
elif n== A2 :
break
print ("what")
print ("ever")

15. Find the error. Consider the following program :
a = int(input("Enter a value: "))
while a I= @;

count = count + 1
a = int(input("Enter a value: "))

print("You entered", count, “values.")

is supposed to count the number of values entered by the yser until the user enters 0 and then display

It
the count (not including the 0). However, when the Program is run, it crashes with the following error
message after the first input value js read :

Enter avalue: 14
Traceback (most recent call last):

File "count.py"”, line 4, in <modules
count = count + 1

NameError: name ‘count' is not defined

What change should be made to this program o that it will run correctly ? Write the modification that i
needed into the program above,

crossing out any code that should be removed and clearly indicating
where any new code should be inserted.



Cha

0 0 N

10.
11.

12.
13.

19,

20,

oter 9 FLOW OF CONTROL

th, the program 3 ‘
leng p °8 should tell the user that the ent 1IN centimetres. If the user enters a negative
the length to inches ang print ntry is invalid T ]
. <] out the result. There are 2.54 o O.ther wise, the program should convert
A store charges ¥ 120 per item if you buy less than 10 it 4 centimetres in an inch.
1tems,

is T 100 per item. If you buy 100 or more items, th i
user how many items they are buying and printset l:0st is
Write a program that reads from user - (i) an h o
program should then print the time after thoss iy
Enter hour between 1-1> : 9 B
How many hours ahead : 4
Time at that time would be : 1 e'clock

N 1to 12 and (i) number of hours ahead. The
urs, e.g.,

they are also divisible by 400. Write a
ioip yea or ok program that asks the user for a year and prints out whether it is a

. Write a program to input length of three sides of a triangle. Then check if these sides will form a triangle

or not. (Ruleis:a+b>c;b+c>a;c+a>b)
Write a short program to input a digit and print it in words.

Write a short program to check whether square root of a number is prime or not.

Write a short program to print first n odd numbers in descending order.

Write a short program to print the following series

(@): 1 4---F=100k% 5 . 40. (@ 1 -4 7 -10...... - 40

Write a short program to find average of list of numbers entered through keyboard.

Write a program to input 3 sides of a triangle and print whether it is an equilateral, scalene or isosceles triangle.
Write a program to take an integer a as an input and check whether it ends with 4 or 8. If it ends with 4,
print “ends with 4”, if it ends with 8, print “ends with 8”, otherwise print “ends with neither”.
Write a program to take N (N > 20) as an input from the user. Print numbers from 11 to N. When the
number is a multiple of 3, print “Tipsy”, when it is a multiple of 7, print “Topsy”. When it is a multiple _

of both, print “TipsyTopsy”.
Write a short program to find largest number of a list of numbers entered through keyboard.

Write a program to input N numbers and then print the second largest number.
gram to find those which are palindromes. For example, the number

Given a list of integers, write a pro i 1
4321234 is a palimfrome as it reads the same from left to right and from right to left.

Write a complete Python program to do the following : o g
(i) read an integer X. () determine the number of digits n in X. L N
(1) f integer Y that has the number of digits 1 at ten’s place and the most significant digit of X
orm an in
(iv) Output Y.

at one’s place.

’ S| 1

(For example, if
number is 2).
) rint every integer between 1 and

Write a Python program to p
; d.
number that is divisible by m is even Of od .
ven sequences :

n divisible by m. Also report whether the

Wr1'2te Pgthoré programs to sum the gl )12+ 32 4 5% 4.t n’ (Input )
)2 -2 48 . (print?7 terms)
@ 9,13 17 ¥
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29.

30.

COMPUTER SCIENCE WITH PYTHQN \
T X

1 + 3 + 2 + +l' (Input n)
n:

- Write a Python program to sum the sequence : 1+i—! 21731

Write a program to accept the age of n employees and count the number of persons in the fOllOWing age
. Wri

group : (i) 26 - 35 (1) 36 — 45  (iii) 46 - 55.
Write programs to find the sum of the following series :

2 .3 X"
SRR SR S X X +— (Input x and 7 both)
ik LA X I t x b)) x+—+ + e
e TR T T 2 sl n
- Write programs to print the following shapes : X
(a) (b) (0). wsurvg @ r,
: : * * ok *x %
*
*** * * Kk ok * * * k *
* X * ok % * *
* * * * X
*

Write programs using nested loops to produce the following patterns :

(@ A ) A (c) o @ 2
A B B B 2 2 4 4
A B C C C ¢ 4 4 g4 6 6 6
Al B TigEp D D D D 6 6 6 6 8 8 8 8
A B C D E E E E E E 8 78 "g sy
A B C D E F

Write a program using nested loops to produce a rectangle of *s with 6 rows and 20 *s per row.
Given three numbers A4, B and C, write a program to write their values in an ascending order. For
example, if A=12, B=10, and C =15, your program should print out :

Smallest number = 19

Next higher number = 12

Highest number = 15
Write a Python script to input temperature. Then ask them what units, Celsjus or Fahrenheit, the

temperature is in. Your program should convert the temperature to the other unit. The conversions are
F=9/5C +32 and C=5/9 (F 32).

3 If it is exactly — 273,15, print that the temperature is absolute 0
B If the temperature s between -273.15 and 0, print that the temperature is below freezing
© If it is O, print that the temperature is at the freezing point,
® If it is between 0 and 100, print that the temperature is in the normal range
® If it is 100, print that the temperature is at the boiling point
& If it is above 100 print that the temperature is above the boiling point
Write a program to display all of the integers En_te{‘ the maximum vai Hetocisplay:10
from 1 up to and including some integer entered 2 ; 2 (prime)
by' the user followed by a list of each number’s 3= 3 (zr"i me)
Prime factors. Numbers greater than 1 that only 4 = 2%
ha've a single prime factor will be marked ag 5 =5 (prime)
Prime, 6 5 233
For example, if the user enters 10 then the 7 =7 (prime)
output of the Program should pe : 8 = 2x2x2
9 = 3x3

10 = 2x5



