
Data types and operators



Big picture

• Data

o Information your program works with, and types tell the computer what 
kind of information it is (numbers or text). Assignment lets you give that 
kind of information a name and store it in memory so you can use it again 
later.

• Operators 

oCombine or compare data — adding, subtracting, joining, and so on.

• Data + Operators 

o Part of the nuts, bolts, glue of programming.

o…let you store and transform information.



Overview 

• Why types matter

• Kinds of data-types

o Strings, Floats, Integers, Booleans 
(type)

• Variables, values

obasic data types

• Operators 
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Why types matter: bug example

• Incompatible types produce errors. 



Data and types

• What kinds of data can we store into a computer?



Data

• Singular data
o temperature, height, city name, 

persons age, credit card number, 
bank balance, area, price, weight, 
distance, altitude, light state, 
latitude, longitude, interest rate, 
speed, year, stadium capacity, 
heating state

• Aggregate data
o position of mouse, image, route, 

map, set of weights, points of 
interest, nutrition information, 
computer system information, 
meeting time, postcode, 
acceleration
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Data (classified into types)

• Singular data
o temperature, height, city name, 

persons age, credit card number, 
bank balance, area, price, weight, 
distance, altitude, light state, 
latitude, longitude, interest rate, 
speed, year, stadium capacity, 
heating state

• Aggregate data
o position of mouse, image, route, 

map, set of weights, points of 
interest, nutrition information, 
computer system information, 
meeting time, postcode, 
acceleration
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Examples (singular)



Examples (aggregate)



Numbers (maths)



Numbers (Python)

Integers ‘int’ Real ‘float’

• Complex numbers supported in Python

• Two on this course:



Basic operators
• Assignment: placing values into computer memory

• Operators and their context



Assignment operator, =

• Most common operator

oputs a value into memory as per 
stored in a named variable 

• Not an equation 

o values are equal on either side

o left-hand-side = right-hand-side

=



Assignment operator, =

D = (𝑥2 − 𝑥1)
2+(𝑦2 − 𝑦1)

2



Operators

• Basic ones [+, -, *, /, %]

+ (add)

- (subtract)

* (multiply)

/ (divide)

% (remainder or ‘mod’ operator)

• Depend on context use

owhat happened depends on the 
type in question



Operators (numeric context)



Operators (string context)



Augmented assignment

• Augmented assignment 
oApply operation to a variable then 

storing the result back into that same 
variable.

• Shortcut
oCombines an arithmetic or other 

operator with the assignment 
operator =

o Instead of writing the operation and 
assignment separately, both are 
performed in a single step.



Type conversion
• Changing one type into a different type

• Checking the type 



General behaviour

• an_int = int(type)

o convert some type to an integer

• a_float = float(type)

o convert some type to an integer

• a_str = str(type)

o convert some type to an integer

• a_boolean = bool(type)

o convert some type to an integer

• v_type = type(type)

oget information on a type

o<class ‘type’> returned



Examples



Conclusions

• Every value in Python has a type that determines
o which operations make sense 

o which operations don’t make sense (produce errors)

• Getting types right prevents bugs
o So, be careful which types you choose for given problem

• Variables are names pointing at values in memory
o = assigns value to memory, not mathematical equality

• Operator behaviour depends on the type context
o e.g. + adds numbers but concatenates strings

• Convert between types explicitly
o int(), float(), str(), bool()

o check a value's type with type()

• Types and operators are foundational
o think about what you are doing

o master them with practice
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Thanks!
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  =     (  x 2   −  x 1 ) 2 +   (  y 2   −  y 1 ) 2

