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- We were able to get a new room and increase the enrollment cap for the 
Section 1 lab! Please see new location:


- Section 1: Wednesday 2:40-3:55 (LL001 Milstein)


- Section 2: Wednesday 4:10-5:25 (516 Milstein)


- Section 3: Thursday 9:40-11 (516 Milstein)


- Section 4: Wednesday 4:10-5:25 (LL107 R&D Science Center)


- Labs start this week! Make sure you are registered for a lab!


- If you are on the wait-list, you should still attend and have the TA make 
a note that you were there

Lab Updates



Last Time: Basics of Python



Variables and Assignments
- Variables are values you can assign values to 


- “Variable” because they can change


- An assignment statement (=) changes the value of the name to the left of 
the = symbol

ExpressionVariable name



Functions
- Functions are reusable blocks of code


- To run a function, you type the function name following by parenthesis


- Sometimes functions can take expressions as inputs (“arguments”)


- Some useful functions aren’t built in, so we tell Python where to find 
them using import



Data Types

Type Example

Int 3
Float 3.0
String ‘three’
Functions abs(-5)
Boolean True
Arrays [1, 2, 3, 4]

Last Time



Every Value has a Type

- The type function can tell you the type of a value


- type(2) 

- type(2 + 2) 

- An expression’s type is based on its value, not how it looks


- Example: What does this second line evaluate to?


two = 2 

type(two)



Data Types (Continued)



Booleans
- True or False values


- Useful for conditional statements


- Usually of the form “if some statement is true, then execute some code. 
Otherwise, do something else.”


- We will talk more about Booleans in a few weeks



Arrays
- Arrays are sequences of values 


(Note: in this class we’ll mostly use NumPy arrays)


- Examples:

- [1,2,3,5] 

- [“Mystery”, “Abby”, “Jinu”, “Baby”, “Romance”] 

- [‘apples’, ‘bananas’, ‘apples’, ‘apples’] 

- Elements of an array should have the same type


- Can make arrays using datascience.make_array or numpy.array



Arrays
- Arrays are zero-indexed


- The first element is the 0th and the last is length-1 


- Arithmetic is applied to each element individually


- Adding two arrays adds the corresponding elements (but they must be the 
same length!)

Demo!



Arrays

- Can access the ith element either using .item(i) or [i] 

- Example (for an array x): x.item(i) or x[i] 

- len(x) and x.size give the number of elements in the array x


- Remember: counting starts at 0 (sometimes referred to as being 0-indexed)


- x[0] gives the first element


- x[len(x)-1] gives the last element



Arrays
- Many useful functions for operating on arrays


- Helpful to be aware of, but you do not need to memorize them!



Ranges
A range is an array of consecutive numbers:


- np.arange(end) 

- Create an array of increasing integers from 0 up to end 

- np.arange(start, end) 

- Create an array of increasing integers from start up to end 

- np.arange(start, end, step) 

- A range where step is added between consecutive values 

The range always includes start but excludes end

Demo!



Tables



Tables
A table is a way of representing data sets


- Each row is an individual


- Each column is an attribute of the individual

Name Age Coloring Favorite Food

Gertrude 15 yrs Tuxedo Milk

Ruby 14 yrs Tuxedo Potato chips

Corina 6 yrs Dilute Tortoiseshell Kibble

Frito 1 yr Tabby Cheese



Table Columns are Arrays
- A column of a table is an array of values (one per row)


- For a table t, use t.column(label) or t.column(index) to get the 
array


- Can get individual values or perform computations on the array

Name

Gertrude

Ruby

Corina

Frito

Age

15 yrs

14 yrs

6 yrs

1 yr

Coloring

Tuxedo

Tuxedo

Dilute Tortoiseshell

Tabby

Favorite Food

Milk

Potato chips

Kibble

Cheese

Demo!



Ways to create a table
- Table.read_table(filename) reads a table from a file (such as a 

spreadsheet or CSV)

- Table() creates an empty table to which columns can be added


- .with_column(label, values) and .with_columns(label1, 
value1, label2, value2,…) adds columns onto the end of a table



Ways to create a table
- Table.read_table(filename) reads a table from a file (such as a 

spreadsheet or CSV)

- Table() creates an empty table to which columns can be added


- .with_column(label, values) and .with_columns(label1, 
value1, label2, value2,…) adds columns onto the end of a table


- Example: Table().with_columns(“Name”, 
make_array(“Gertrude”, “Ruby”, “Corina”, “Frito”))



Ways to create a table
- Table.read_table(filename) reads a table from a file (such as a 

spreadsheet or CSV)

- Table() creates an empty table to which columns can be added


- .with_column(label, values) and .with_columns(label1, 
value1, label2, value2,…) adds columns onto the end of a table


- Example: Table().with_columns(“Name”, 
make_array(“Gertrude”, “Ruby”, “Corina”, “Frito”))

Table() creates an 
empty table .with_columns() adds 

a column The first argument 
to .with_columns is the 

column name

… Followed by an array with 
the column values



Ways to create a table
- Table.read_table(filename) reads a table from a file (such as a 

spreadsheet or CSV)

- Table() creates an empty table to which columns can be added


- .with_column(label, values) and .with_columns(label1, 
value1, label2, value2,…) adds columns onto the end of a table


- Example: Table().with_columns(“Name”, 
make_array(“Gertrude”, “Ruby”, “Corina”, “Frito”),
“Age”, make_array(15,14,6,1))

We can add more columns 
with a comma and following 

this same pattern



Ways to create a table
- Table.read_table(filename) reads a table from a file (such as a 

spreadsheet or CSV)

- Table() creates an empty table to which columns can be added


- .with_column(label, values) and .with_columns(label1, 
value1, label2, value2,…) adds columns onto the end of a table


- Example: Table().with_columns(“Name”, 
make_array(“Gertrude”, “Ruby”, “Corina”, “Frito”),
“Age”, make_array(15,14,6,1))

Name Age Coloring

Gertrude 15 Tuxedo

Ruby 14 Tuxedo

Corina 6 Dilute Tortoiseshell

Frito 1 Tabby

Demo!



More Ways to Create Tables

- Create a new table from an existing table tbl with columns c,c1,c2


- tbl.select(c1 ,c2, ...)


- tbl.drop(c1, c2, ...) 

- tbl.sort(c[, descending=False]) 

- tbl.where(c, predicate) 

- tbl.take(row_indices)

Demo!



Filtering
- A range is an array of consecutive numbers


-np.arrange(end) 

Create an array of increasing integers from 0 up to end 

-np.arrange(start, end) 

Create an array of increasing integers from start up to end 

-np.arrange(start, end, step) 

A range where step is added between consecutive values 

The range always includes start but excludes end

https://www.data8.org/sp22/python-reference.html



Python Reference

https://www.data8.org/sp25/reference/

https://docs.python.org/3/



Next Class
• Today


• Jupyter Notebooks


• Data Types


• Wednesday


• Tables


• Monday


• Charts & Visualization


