
PDSP 2025, Lecture 03, 14 August 2025

Generating sequences of numbers
range(n)  generates the sequence 0, 1, 2, ..., n-1

Use list(range(n))  to display as a list

n = 17

range(n)  # Like a list, but not quite

range(0, 17)

list(range(n))  # Make it into a list

[0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16]

range(n)  translates to range(0,n) , implicitly starting with 0
Can add an explicit starting point: range(i,n)  generates i,i+1,...,n-1

list(range(2,n))

[2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16]

If the starting point is  the target, range  generates an empty sequence

list(range(3,3))

[]

list(range(7,4))

[]

Numbers in Python
Numbers in Python can be integers ( int ) or reals -- actually rationals --
( float )
Internal representation is different, but arithmetic operation symbols are
overloaded to apply to both types of numbers
+ , - , *  stand for addition, subtraction, multiplication, as usual
/  is division, and always produces a float
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There are separate operators for quotient ( // ) and remainder ( % )
These can also be applied to float  arguments, but the answer is also
float

8//4

2

7 % 3

1

8.0//3.0, 8.0 % 5.0

(2.0, 3.0)

9.3//3.05, 9.3 % 3.05

(3.0, 0.15000000000000124)

Data types
A data type is a set of values with associated operations
Python has two numeric data types, int  and float
In the IPL example, we saw text data, which is of type String  -- we shall
examine this later
The boolean data type has two values True  and False

Checking if a number is prime
Checking if n  is a prime: assume it is, and flag that is not if we find a factor
between 2  and n-1

n = 17

isprime = True

for i in range(2,n):

    if n % i == 0:

        isprime = False

n, isprime

(17, True)

n = 18

isprime = True

for i in range(2,n):

    if n % i == 0:

        isprime = False

n, isprime
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(18, False)

Optimising the search for factors
Factors occur in pairs, sufficient to check from  to 
Python has a function sqrt  to compute square roots
However it is not automatically available

sqrt(n)

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

-

NameError                                 Traceback (most recent call las

t)

Cell In[16], line 1

----> 1 sqrt(n)

NameError: name 'sqrt' is not defined

Libraries
Libraries are collections of code implementing different groups of functions
relevant to a given theme
We will later see libraries specific to data science, machine learning
The math  library has mathematical functions like sqrt , log , sin , cos
etc
We import  the math  library to use it

Note that we use math.sqrt  to tell Python the full context of the function
sqrt

This is useful in case two different libraries have different functions with
the same name

import math

n = 17

math.sqrt(n)

4.123105625617661

Optimised primality checking
We can optimize our search for factors by restricting the range to
(2,math.sqrt(n))

range  expects only int  arguments, so use int()  to convert
math.sqrt(n)  to an int  -- truncates the fractional part

n = 17

isprime = True

for i in range(2,math.sqrt(n)): 

    if n % i == 0:

        isprime = False
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--------------------------------------------------------------------------

-

TypeError                                 Traceback (most recent call las

t)

Cell In[19], line 3

     1 n = 17

     2 isprime = True

----> 3 for i in range(2,math.sqrt(n)): 

     4     if n % i == 0:

     5         isprime = False

TypeError: 'float' object cannot be interpreted as an integer

n = 17

isprime = True

for i in range(2,int(math.sqrt(n))):  # int(...) truncates a float to an 

    if n % i == 0:

        isprime = False

isprime

True

We have to be careful, because range(j,m)  stops at m-1
The code above wrongly claims 25  is a prime -- the search for factors runs
from 2  to 4  rather than 2  to 5

n = 25

isprime = True

for i in range(2,int(math.sqrt(n))):  # int(...) truncates a float to an 

    if n % i == 0:

        isprime = False

isprime

True

To fix this, modify the upper bound of range  to sqrt(n)+1

n = 25

isprime = True

for i in range(2,int(math.sqrt(n))+1):  # int(...) truncates a float to a

    if n % i == 0:

        isprime = False

isprime

False

Large and small numbers
Python allows us to work with very large (and very small numbers)
The operatoer **  is exponentiation
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7**3, 2**12

(343, 4096)

What is , in other words, ?

2**(2**12)

104438888141315250669175271071662438257996424904738378038423348328395390

797155745684882681193499755834089010671443926283798757343818579360726323

608785136527794595697654370999834036159013438371831442807001185594622637

631883939771274567233468434458661749680790870580370407128404874011860911

446797778359802900668693897688178778594690563019026094059957945343282346

930302669644305902501597239986771421554169383555988529148631823791443449

673408781187263949647510018904134900841706167509366833385055103297208826

955076998361636941193301521379682583718809183365675122131849284636812555

022599830041234478486259567449219461702380650591324561082573183538008760

862210283427019769820231316901767800667519548507992163641937028537512478

401490715913545998279051339961155179427110683113409058427288427979155484

978295432353451706522326906139490598769300212296339568778287894844061600

741294567491982305057164237715481632138063104590291613692670834285644073

044789997190178146576347322385026725305989979599609079946920177462481771

844986745565925017832907047311943316555080756822184657174637329688491281

952031745700244092661691087414838507841192980452298185733897764810312608

590300130241346718972667321649151113160292078173803343609024380470834040

3154190336

2**24

16777216

2**(2**24)
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--------------------------------------------------------------------------

-

ValueError                                Traceback (most recent call las

t)

File ~/python-venv/lib/python3.13/site-packages/IPython/core/formatters.p

y:770, in PlainTextFormatter.__call__(self, obj)

   763 stream = StringIO()

   764 printer = pretty.RepresentationPrinter(stream, self.verbose,

   765     self.max_width, self.newline,

   766     max_seq_length=self.max_seq_length,

   767     singleton_pprinters=self.singleton_printers,

   768     type_pprinters=self.type_printers,

   769     deferred_pprinters=self.deferred_printers)

--> 770 printer.pretty(obj)

   771 printer.flush()

   772 return stream.getvalue()

File ~/python-venv/lib/python3.13/site-packages/IPython/lib/pretty.py:386, 

in RepresentationPrinter.pretty(self, obj)

   383 for cls in _get_mro(obj_class):

   384     if cls in self.type_pprinters:

   385         # printer registered in self.type_pprinters

--> 386         return self.type_pprinters[cls](obj, self, cycle)

   387     else:

   388         # deferred printer

   389         printer = self._in_deferred_types(cls)

File ~/python-venv/lib/python3.13/site-packages/IPython/lib/pretty.py:786, 

in _repr_pprint(obj, p, cycle)

   784 """A pprint that just redirects to the normal repr function."""

   785 # Find newlines and replace them with p.break_()

--> 786 output = repr(obj)

   787 lines = output.splitlines()

   788 with p.group():

ValueError: Exceeds the limit (4300 digits) for integer string conversion; 

use sys.set_int_max_str_digits() to increase the limit

How about ?

2**(-(2**12))

0.0

The value has become too small to distinguish from zero
On the other hand  works

2**(-(2**10))

5.562684646268003e-309

2−4096
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