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Problem 1 Introduction

oOutput the 7x table for each of the values 1-12.
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What Is Iteration?

OExecuting the same basic task or set of statements
multiple times.

=e.g., print the 7x table (from 1 to 12)
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Counter-controlled Loops

oCounter-controlled loops execute for a fixed number
of times.

OA special counter variable is assigned a different
value each time and may be referred to within the loop.

oPython provides the “for” statement as a counter-
controlled loop.
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The “for” statement

In general

for <variable> 1In <something that creates a sequence>:
<statementl>
<statement2>

Typical form

for <variable> In range (<start>, <stop>, [<step>]):
<statementl>
<statement2>

Example
for x 1In range (0,10):
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The range function

orange is a special function that generates a list of integers.

OThree different forms:

orange (stop)

mbegins at 0; ends just before stop; increments by 1 each time
orange (start, stop)

mbegins at start; ends just before stop; increments by 1 each time
orange (start, stop, step)

mbegins at start; ends just before stop; increments by step each
time
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The range function

oExamples

orange (10)
=[0,1,2,3,4,5,6,7,8,9]
orange (5,12)
=[5,6,7,8,9,10,11]
orange (3,9,2)
=[3, 5, 7]

orange (8,1,-1)
=[8,7,6,5,4,3,2]
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Problem 1 Solution

for n 1n range (1, 13):
print (n,"x 7 =",(n*7))

Output:

1 x7 =7
2 X 7 =14
3 X 7 =21
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Flowchart vs Python

for n 1n range (1, 13):
int (n,"x 7 =",(n*7))
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General Semantics of “for”
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Problem 2

oOutput the n x table for any integer value of n.
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Problem 2 Solution

n = eval (input ("Enter the multiple: ™))

for 1 1In range (1,13):
print (i,"x",n,"=",(n*i))
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Problem 3 Revisited

oWrite a program to print out the lyrics of the Calvin
Harris song “This is What You Came For”.

oUse a loop!
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Problem 4

oFind the product of the integers from 1..n,
corresponding to n!.
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Problem 5

oCalculate a? using a for loop, assuming that a is a
float and b is an integer.
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Problem 6 Introduction

oWrite programs to generate (on the screen) the
following triangles of user-specified height:

x* x* *Hxkx*x
*x Ea At ay *xx
*Kxx XXX *Xx *x
*xHxkx*x FaR A S *
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Nesting of statements

ofor and if are both statements, therefore they can
each appear within the statement body.

for 1 1In range (10):
1T 1>b:

max = 1
1t a<b:

for 1 1In range (10):

for 1 In range (10):
for jJ 1n range (10):
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Nested loops

OWhere a task is carried out multiple times and a
subtask within that is carried out multiple times.

mExample:

mDraw a rectangle of arbitrary height/width on the
screen, such as (height=4, width=3):

*xx
*xx
*xx

*xx
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Problem 6

oWrite programs to generate (on the screen) the
following triangles of user-specified height:

x* x* *Hxkx*x
*x Ea At ay *xx
*Kxx XXX *Xx *x
*xHxkx*x FaR A S *

6 UNIVERSITY OF CAPE TOWN Computer Science é




Problem 7 Introduction

oApproximate the logarithm (with a base of 10) of an
Integer using repeated division.
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Condition-controlled Loops

alf we do not know the number of iterations a priori (in
advance), we can use a condition-controlled (or event-
controlled) loop - where the loop executes while a
condition Is true.

oSyntax:

while <condition>:
<statementl>
<statement2>
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“while” Example

A\

false

true

sum = 0
num = eval (input ()
while num 1= O:

sum = sum + num

num = eval (input ())
print (sum)
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Problem 7

oApproximate the logarithm (with a base of 10) of an
Integer using repeated division.
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Problem 8

oApproximate the logarithm (with a base of 10) of an
Integer using repeated division.

oDesign a user interface where the user can continue
to ask for logarithms until the user enters a value of 0.
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Problem 9

OCreate an interactive menu to select and print out
sandwich ingredients.
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Menus

OA menu is a list of choices presented to the user, with
the means to select one.

mExample:

Souper Sandwich Menu

1. Chicken, cheese and chilli sauce
2. Chicken and chili

3. Chicken

4. EXIt Program

Enter the sandwich number:
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Menu Example

choice = eval (input ("Enter choice: ")) # get selection
while choice!=4: # continue until exited
print ("Add chicken') # print ingredients
1T choice<3:
print ("'Add cheese')
1T choice<2:
print ("Add chili™)
print () # leave a line
choice = eval (input ("Enter choice: ")) # get selection
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Post-check loop

oWhen the “loop body” is going to be executed at least
once, we should check the condition after the loop

(instead of before).
oNo statement in Python to do this. Can we do this?

A\

false

LOOP i | e

------------------------
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Problem 10

oFind the reverse of an integer.

oFor example, the reverse of the integer 12345 is

54321 and the reverse of 98 is 89. Use only integer
manipulations - do not convert the number to a string.
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Other loopy techniques to know

alnfinite loops
Obreak
ocontinue
Oelse

opass
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Infinite Loops

OA loop where the condition is always true
oExamples

while True:
print (“Wheeee!”)
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break

oExits immediately from a loop

OoExample:
1 =0
while True:
1+=1
print (1)
iIf 1 == 10:
break
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continue

olmmediately starts next iteration

OoExample:
for 1 1In range (10):
1T (1 % 3 == 0):
continue

print (1)
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else

OExecute at end of loop that ends normally (not break)

oExample:

for 1 1In range (10):
print (1)

else:

print (‘'done')
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pass

oDo nothing

oExample:
for 1 1In range (10):
1T (1 % 3 == 0):
pass

else:
print (1)
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Selecting Loops

oWhen you know the number of iterations

muse a counter-controlled or definite loop such as
Hforn

oWhen the iterations depend on a condition
muse a conditional of indefinite loop such as “while”
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Converting Loops

oHow do we write the equivalent of
=“while” using “for”
=“for” using “while”
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Problem 11

oWrite a program to calculate the value of SIn(x) for
any real value of x. Use the infinite Taylor series

approximation:

: e
.T“l o IT

sin[:::)m:::—il TR
OExtend your program to draw a Sin(x) graph using

ASCII art.
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