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How do we 
generate these 
numbers?



Lists Review



[1, 2, 3]lst

def main():
lst = [1, 2, 3]
print(lst)



Text in Python



Revisiting Strings

Text in Python is represented as a 
String



name = “Brahm”

Revisiting Strings



name = “Brahm”

name “Brahm”

Revisiting Strings



name = input(“Name: ”)

Revisiting Strings



name = input(“Name: ”)

$ python my_program.py
Name:

Revisiting Strings



name = input(“Name: ”)

name “Brahm”

$ python my_program.py
Name: Brahm

Revisiting Strings



print(“Hi, ” + name + “!”)

name “Brahm”

$ python my_program.py
Name: Brahm
Hi, Brahm!

Revisiting Strings



num_str = “42” num = 42
Revisiting Strings



num_str = “42” num = 42

42

4 5 6 -

1 2 3 *

. 0 = /

7 8 9 +

42

Revisiting Strings



num_str = “42” num = 42

42

4 5 6 -

1 2 3 *

. 0 = /

7 8 9 +

42
int(num_str)

Revisiting Strings



num_str = “42” num = 42

42

4 5 6 -

1 2 3 *

. 0 = /

7 8 9 +

42
int(num_str)

str(num)

Revisiting Strings



We’ve been shortchanging strings a 
little bit.



s = “            ”l i g h t s a b e r

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

length = len(s)  # 10

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

ch = s[2]

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

ch = s[len(s) - 1]

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

ch = s[-1]

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

part = s[1:7]

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

part = s[1:]

Strings are sequences



s = “            ”l i g h t s a b e r
0 1 2 3 4 5 6 7 8 9

part = s[:7]

Strings are sequences



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py

example “Python”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py

example “Python”

length 6



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6

example “Python”

length 6



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6

example “Python”

length 6

first_char “P”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P

example “Python”

length 6

first_char “P”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P

example “Python”

length 6

first_char “P”

i 0



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P

example “Python”

length 6

first_char “P”

i 0

ch “P”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P

example “Python”

length 6

first_char “P”

i 0

ch “P”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P

example “Python”

length 6

first_char “P”

i 1

ch “P”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P

example “Python”

length 6

first_char “P”

i 1

ch “y”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y

example “Python”

length 6

first_char “P”

i 1

ch “y”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y

example “Python”

length 6

first_char “P”

i 2

ch “y”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y

example “Python”

length 6

first_char “P”

i 2

ch “t”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t

example “Python”

length 6

first_char “P”

i 2

ch “t”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t

example “Python”

length 6

first_char “P”

i 3

ch “t”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t

example “Python”

length 6

first_char “P”

i 3

ch “h”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h

example “Python”

length 6

first_char “P”

i 3

ch “h”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h

example “Python”

length 6

first_char “P”

i 4

ch “h”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h

example “Python”

length 6

first_char “P”

i 4

ch “o”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h
o

example “Python”

length 6

first_char “P”

i 4

ch “o”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h
o

example “Python”

length 6

first_char “P”

i 5

ch “h”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h
o

example “Python”

length 6

first_char “P”

i 5

ch “n”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h
o
n

example “Python”

length 6

first_char “P”

i 5

ch “n”



def main():

example = “Python”

length = len(example)

print(length)

first_char = example[0]

print(first_char)

for i in range(length):

ch = example[i]

print(ch) 

$ python3 strings.py
6
P
P
y
t
h
o
n

$



Under The Hood



[1, 2, 3]lst

Mutation and reassignment



lst [1, 2, 3]

lst.append(4)

lst [1, 2, 3, 4]

Mutation

Mutation and reassignment



lst [1, 2, 3]

lst.append(4)

lst [1, 2, 3, 4]

Mutation

lst = []

lst [1, 2, 3]

Reassignment

[]

Mutation and reassignment



“brahm”s

Mutation and reassignment



s[0] = “B”

Mutation

“brahm”s

Mutation and reassignment



s[0] = “B”

Mutation

“brahm”s

TypeError: 'str' object does not support item 
assignment

Mutation and reassignment



s[0] = “B”

Mutation

“brahm”s

Mutation and reassignment



Mutation

s = “B” + s[1:]

s “brahm”

Reassignment

“Brahm”

“brahm”s

s[0] = “B”

Mutation and reassignment



Strings can’t be mutated

Mutation and reassignment



Strings are immutable 🔑

Mutation and reassignment



An important nuance: string literals are immutable
str = “arthur”

str
“arthur”

string reference string literal

Changing Strings



...but references aren’t!
str = “zaphod”

str
“arthur”

string reference

“zaphod”

new string literal

Changing Strings



...but references aren’t!
str = “trillian”

str
“arthur”

string reference

“zaphod”

new string literal

“trillian”

Changing Strings



...but references aren’t!
str = “Don’t”

str
“arthur”

string reference

“zaphod”

new string literal

“trillian”

“Don’t”

Changing Strings



...but references aren’t!
str = str + “ Panic”

str
“arthur”

string reference

“zaphod”

new string literal

“trillian”

“Don’t”

“Don’t Panic”

Changing Strings



The only way to change a string 
variable is to reassign it

Changing Strings



The only way to change a string 
variable is to make a new string 
🔑

Changing Strings



def change_string(s):
s = “Hagrid”

def main():
name = “Luna”
change_string(name)



def change_string(s):
s = “Hagrid”

def main():
name = “Luna”
change_string(name)

name “Julie”

main

name “Luna”



def change_string(s):
s = “Hagrid”

def main():
name = “Luna”
change_string(name)

name “Julie”

main

name “Luna”
change_string



def change_string(s):
s = “Hagrid”

def main():
name = “Luna”
change_string(name)

name “Julie”

main

name “Luna”
change_string

s “Luna”



def change_string(s):
s = “Hagrid”

def main():
name = “Luna”
change_string(name)

name “Julie”

main

name “Luna”
change_string

s “Luna”

“Hagrid”



def change_string(s):
s = “Hagrid”

def main():
name = “Luna”
change_string(name)

name “Julie”

main

name “Luna”



def change_string(s):
s = “Hagrid”

def main():
name = “Luna”
change_string(name)

name “Julie”

main

name “Luna” Immutability guarantees 
that string parameters 

won’t change



String Utilities



lst.append lst.insert

lst.index

lst.copy

lst.extend

lst.pop

lst.clear

lst.remove



lst.append lst.insert

lst.index

lst.copy

lst.extend

lst.pop

lst.clear

lst.remove

Functions like append, extend, 
copy and pop represent 

behaviours of a list, or things that 
a list knows how to do.



lst.append lst.insert

lst.index

lst.copy

lst.extend

lst.pop

lst.clear

lst.remove

Strings also have behaviours 
(things they know how to do) 

which are represented by 
functions







s = “ So long and thanks for all the fish  ”

String Functions



s = “ So long and thanks for all the fish  ”

>>> s.upper()
“ SO LONG AND THANKS FOR ALL THE FISH  ”

>>> s.lower()
“ so long and thanks for all the fish  ”

String Functions



s = “ So long and thanks for all the fish  ”

>>> s.replace(“a”, “e”)
“ So long end thenks for ell the fish  ”

>>> s.replace(“s”, “”)
“ o long and thank for all the fih  ”

String Functions



s = “ So long and thanks for all the fish  ”

>>> s.find(“n”)
6

>>> s.find(“x”)
-1

String Functions



s = “ So long and thanks for all the fish  ”

>>> s.strip()
“So long and thanks for all the fish”

String Functions



s = “ So long and thanks for all the fish  ”

>>> s.split()
[“So”, “long”, “and”, “thanks”, “for”, 
“all”, “the”, “fish”]

String Functions



names = “Bruce,Diana,Victor,Barry,Clark,Arthur,Hal”

>>> names.split(“,”)
[“Bruce”, “Diana”, “Victor”, “Barry”, 
“Clark”, “Arthur”, “Hal”]

String Functions



>>> chant = “wakanda forever”
>>> stop_balrog = “YOU SHALL NOT PASS”
>>> spaces = “   ”
>>> number = “42”

>>> chant.startswith(“wak”)
True
>>> stop_balrog.startswith(“you”)
False
>>> chant.endswith(“ver”)
True

>>> chant.title()
“Wakanda Forever”

>>> chant.islower()
True
>>> spaces.isspace()
True
>>> number.isdigit()
True



s.upper()

s.lower()

s.replace()

s.strip()

s.title()

Because strings are 
immutable, these 
functions don’t change 
the string and return a 
new string instead.

String Functions



“Sherlock”s

s = “Sherlock” 

String Functions



“Sherlock”s

s = s.upper() 

“SHERLOCK”

String Functions



How to Process A String



Processing a string involves transforming 
or inspecting the contents of the string 
🔑



for i in range(len(s)):
char = s[i]
# process char



for i in range(len(s)):
char = s[i]
# process char

for char in s:
# process char



for i in range(len(s)):
char = s[i]
# process char

for char in s:
# process char

If you need both the 
index (i) and the 
character (char)

If you need just the 
character (char)



Reversing a string



J u l i e
0 1 2 3 4

Reversing a String



J u l i e
0 1 2 3 4

J i l u J
0 1 2 3 4

Reversing a String



J u l i e
0 1 2 3 4

u J l u J
0 1 2 3 4

Reversing a String



J u l i e
0 1 2 3 4

l u J u J
0 1 2 3 4

Reversing a String



J u l i e
0 1 2 3 4

i l u J J
0 1 2 3 4

Reversing a String



J u l i e
0 1 2 3 4

e i l u J
0 1 2 3 4

Reversing a String



J u l i e

e i l u J
0 1 2 3 4

We constructed a reversed string by going over the characters in the original 
string, and inserting them at the start of the reversed string

Reversing a String



Let’s write a function to do that!

def reverse_string(s):
pass 



First, go over the characters in the original string

def reverse_string(s):

for i in range(len(s)):
ch = s[i] 



Now we have a character, what do we do it?

def reverse_string(s):

for i in range(len(s)):
ch = s[i]
# ch needs to be inserted at the start of the
# reversed string 



First, make a variable that stores the reversed string...

def reverse_string(s):
reverse = “”
for i in range(len(s)):

ch = s[i]
# ch needs to be inserted at the start of the
# reversed string 



...and then insert ch at the beginning of reverse.

def reverse_string(s):
reverse = “”
for i in range(len(s)):

ch = s[i]
reverse = ch + reverse 



When we’ve gone through all of the characters, return the reversed string!

def reverse_string(s):
reverse = “”
for i in range(len(s)):

ch = s[i]
reverse = ch + reverse

return reverse 



Now, notice that the only place we use the i variable is to get a character from 
the string...

def reverse_string(s):
reverse = “”
for i in range(len(s)):

ch = s[i]
reverse = ch + reverse

return reverse 



...so we can condense our for loop into the simpler for-each style.

def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “”

ch “J”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “J”

ch “J”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “J”

ch “u”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “uJ”

ch “u”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “uJ”

ch “l”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “luJ”

ch “l”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “luJ”

ch “i”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “iluJ”

ch “i”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “iluJ”

ch “e”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “eiluJ”

ch “e”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse_string

s “Julie”

reverse “eiluJ”

ch “e”



def reverse_string(s):
reverse = “”
for ch in s:

reverse = ch + reverse
return reverse 

def main():
name = “Julie”
reverse = reverse_string(name)

main

name “Julie”

reverse “eiluJ”



Kayak



A man, a plan, a canal - 
Panama!



कडक



Solving the Puzzle



Valid numbers

971620000
542980001

.

.

.
433430128

.

.

.
284675959
155895960

How do we 
generate these 
numbers?



Valid numbers

971620000
542980001

.

.

.
433430128

.

.

.
284675959
155895960



Valid numbers

97162     0000
54298     0001

.

.

.
43343     0128

.

.

.
28467    5959
15589    5960



Valid numbers

97162     0000
54298     0001

.

.

.
43343     0128

.

.

.
28467    5959
15589    5960

IncreasingRandom



Valid numbers

97162     0000
54298     0001

.

.

.
43343     0128

.

.

.
28467    5959
15589    5960

IncreasingRandom

Only the medicine 
manufacturer knows 
the random parts



N_LABELS = 5000

def main():
for i in range(N_LABELS):

rand_part = <5 digit string>
unique_part = <4 digit string>
id = rand_part + unique_part
print(id)

Valid numbers

97162     0000
54298     0001

.

.

.
43343     0128

.

.

.
28467    5959
15589    5960

IncreasingRandom



import random

N_LABELS = 5000

def main():
for i in range(N_LABELS):

rand_part = random.randint(0, 99999)
unique_part = i
id = rand_part + unique_part
print(id)

Valid numbers

97162     0000
54298     0001
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28467    5959
15589    5960
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import random

N_LABELS = 5000

def main():
for i in range(N_LABELS):

rand_part = random.randint(0, 99999)
unique_part = i
id = rand_part + unique_part
print(id)

Valid numbers

97162     0000
54298     0001

.

.

.
43343     0128

.

.

.
28467    5959
15589    5960

IncreasingRandom

Not necessarily correct 
length



import random

N_LABELS = 5000

def main():
for i in range(N_LABELS):

rand_part = random.randint(0, 99999)
unique_part = i
id = rand_part + unique_part
print(id)

Valid numbers

97162     0000
54298     0001

.

.

.
4343     0128

.

.

.
28467    5959
15589    5960

IncreasingRandom

Integer addition rather 
than string 
concatenation



N_LABELS = 5000

def main():
for i in range(N_LABELS):

rand_part = pad(random.randint(0, 99999), 5)
unique_part = pad(i, 4)
id = rand_part + unique_part
print(id)

def pad(num, length):
num_string = str(num)
while len(num_string) < length:

num_string = “0” + num_string
return num_string

Valid numbers

97162     0000
54298     0001

.

.

.
4343     0128

.

.

.
28467    5959
15589    5960

IncreasingRandom


