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We won’t cover everything in class!  

You need to follow along with the assigned readings. 
Practice active reading:  

Keep Pyret open and try examples. 

Take notes. 

In lab and on assignments, you will be expected to 
try things that may only be in the readings – or may 
be new altogether. 

Lab and homework are additional opportunities for learning!







Think of the quiz as a check-in to see how well you 
understand the basics of what we’ve been doing 
before we get to Exam 1.



Tables and functional programming



We’ve seen we can  

select certain rows using filter-with and 

sort the rows a table with order-by, 

but these functions don’t change the original table!



Just as the expression 2 + 3 doesn’t change the 
value of 2 or of 3, functions that take a table as 
input don’t change the original table. 

Instead, they return a new table.



This is a paradigm called functional programming. 
If you have experience working in other languages, this may seem 
strange, but it can be extremely useful! 

We’ll explore the idea of functional programming more over the 
coming weeks.



Loading tabular data





Step 0: Get data
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This data is in a format called 
comma-separated values (CSV) 
which is used for sharing tabular 
data between programs.

Often you download CSV files, 
though in this case we can just 
copy-and-paste it.



Step 0: Get data 

Step 1: Make a spreadsheet











At this point, it’s a good idea to give 
meaningful names to both the 
spreadsheet and the individual 
sheet.



Step 0: Get data 

Step 1: Make a spreadsheet 

Step 2: Load the spreadsheet as a table





This is the spreadsheet ID



include gdrive-sheets 

include shared-gdrive("dcic-2021", 
  "1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep") 

# Load spreadsheet as a table 

ssid = "1PfaNDQabnwIEwAMzmrQcND6_Iph3M0XK1YrflhLJEOs" 
spreadsheet = load-spreadsheet(ssid)



››› spreadsheet 
spreadsheet("wnba-stats")



include gdrive-sheets 

include shared-gdrive("dcic-2021", 
  "1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep") 

# Load spreadsheet as a table 

ssid = "1PfaNDQabnwIEwAMzmrQcND6_Iph3M0XK1YrflhLJEOs" 
spreadsheet = load-spreadsheet(ssid) 

stats =  
  load-table: 
    ... 
    source: spreadsheet.sheet-by-name("wnba-stats",  
        true) 
  end This means we should skip the first row of the 

spreadsheet, which consists of column names.



This is a lot 
of columns!



Step 0: Get data 

Step 1: Make a spreadsheet 

Step 1½: Rethink that spreadsheet 

Step 2: Load the spreadsheet as a table









Step 0: Get data 

Step 1: Make a spreadsheet 

Step 1½: Rethink that spreadsheet 

Step 2: Load the spreadsheet as a table



include gdrive-sheets 

include shared-gdrive("dcic-2021", 
  "1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep") 

# Load spreadsheet as a table 

ssid = "1PfaNDQabnwIEwAMzmrQcND6_Iph3M0XK1YrflhLJEOs" 
spreadsheet = load-spreadsheet(ssid) 

stats =  
  load-table: 
    ... 
    source: spreadsheet.sheet-by-name("wnba-stats",  
        true) 
  end



include gdrive-sheets 

include shared-gdrive("dcic-2021", 
  "1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep") 

# Load spreadsheet as a table 

ssid = "1PfaNDQabnwIEwAMzmrQcND6_Iph3M0XK1YrflhLJEOs" 
spreadsheet = load-spreadsheet(ssid) 

stats =  
  load-table: 
    player, team, pos, games, pts 
    source: spreadsheet.sheet-by-name("wnba-stats-
simple",  
        true) 
  end



››› stats



Exercise: Who scores the most  
points per game?



To compute the average points per game for each 
player, we need to build a new column.



  
  
  
  
  

fun average-points(player :: Row) -> Number: 
  doc: "Return the average number of points the player 
scored per game" 
  ... 
end 

Looking at one row…
Compute the value that goes 
in the new column



  
  
  
  
  

fun average-points(player :: Row) -> Number: 
  doc: "Return the average number of points the player 
scored per game" 
  ... 
where: 
  ... 
end 

It’s important to test functions – even if 
we’re working with big tables of data!



We can test table program by using test tables. 

These are tables that have the same structure as the 
table for our real data, but which are smaller and 
contain data that are useful for testing.



You can have fun with this. It’s ok.
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test-stats =  
  table: player, team, pos, games, pts 
    row: "Michael Jordan", "TUS", "F", 22, 116 
    row: "Bugs Bunny", "TUS", "G", 25, 74 
    row: "Nawt", "MST", "G", 9, 60 
    row: "Blanko", "MST", "G", 25, 174 
  end 

fun average-points(player :: Row) -> Number: 
  doc: "Return the average number of points the player 
scored per game" 
  ... 
where: 
  average-points(test-stats.row-n(0)) is 116 / 22 
  average-points(test-stats.row-n(1)) is 74 / 25 
end



test-stats =  
  table: player, team, pos, games, pts 
    row: "Michael Jordan", "TUS", "F", 22, 116 
    row: "Bugs Bunny", "TUS", "G", 25, 74 
    row: "Nawt", "MST", "G", 9, 60 
    row: "Blanko", "MST", "G", 25, 174 
  end 

fun average-points(player :: Row) -> Number: 
  doc: "Return the average number of points the player 
scored per game" 
  player["pts"] / player["games"] 
where: 
  average-points(test-stats.row-n(0)) is 116 / 22 
  average-points(test-stats.row-n(1)) is 74 / 25 
end



››› build-column(stats, "avg", average-points)



››› build-column(stats, "avg", average-points)

Name of the 
new column



››› build-column(stats, "avg", average-points)

Name of the 
new column

Name of the 
function to use



››› build-column(stats, "avg", average-points)



We can sort by the values in our new column, but 
first let’s give a name to that table: 

stats-with-avgs = 
  build-column(stats, "avg", average-points) 



We can sort by the values in our new column, but 
first let’s give a name to that table: 

stats-with-avgs = 
  build-column(stats, "avg", average-points) 

››› order-by(stats-with-avgs, "avg", false)



How does Breanna 
compare with other NY 
Liberty players?



 
  

stats-with-avgs = 
  build-column(stats, "avg", average-points) 

top-scorers =  
  order-by(stats-with-avgs, "avg", false)



 
  

››› fun nyl(player): player["team"] == "NYL" end



 
  

››› fun nyl(player): player["team"] == "NYL" end 
››› filter-with(top-scorers, nyl)



Exercise: Generalizing the question



For any given team, who scores the most points per 
game?



Inputs

"NYL"

Output

"Breanna Stewart"



Inputs

"NYL"

Output

"Breanna Stewart"
?



Sydney Harris



If you aren’t sure how to approach a problem, don’t 
start by trying to write code! 

Plan until you understand the problem.



"TUS"

player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74

Nawt MST G 9 60

Blanko MST G 25 174



player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74

Nawt MST G 9 60

Blanko MST G 25 174

"TUS"

player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74

filter-with



player team pos games pts avg

Michael Jordan TUS F 22 116 5.27

Bugs Bunny TUS G 25 74 296

build-column

player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74

Nawt MST G 9 60

Blanko MST G 25 174

"TUS"

player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74

filter-with



player team pos games pts avg

Michael Jordan TUS F 22 116 5.27

Bugs Bunny TUS G 25 74 2.96

order-by

player team pos games pts avg

Michael Jordan TUS F 22 116 5.27

Bugs Bunny TUS G 25 74 2.96

build-column

player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74



Michael Jordan TUS F 22 116 5.27

.row-n(0)

order-by

build-column

player team pos games pts avg

Michael Jordan TUS F 22 116 5.27

Bugs Bunny TUS G 25 74 2.96

player team pos games pts avg

Michael Jordan TUS F 22 116 5.27

Bugs Bunny TUS G 25 74 2.96

player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74



"Michel 
Jordan"["player"]

Michael Jordan TUS F 22 116 5.27

.row-n(0)

order-by

build-column

player team pos games pts avg

Michael Jordan TUS F 22 116 5.27

Bugs Bunny TUS G 25 74 2.96

player team pos games pts avg

Michael Jordan TUS F 22 116 5.27

Bugs Bunny TUS G 25 74 2.96

player team pos games pts

Michael Jordan TUS F 22 116

Bugs Bunny TUS G 25 74



That’s a plan; let’s implement it!



test-stats =  
  table: player, team, pos, games, pts 
    row: "Michael Jordan", "TUS", "F", 22, 116 
    row: "Bugs Bunny", "TUS", "G", 25, 74 
    row: "Nawt", "MST", "G", 9, 60 
    row: "Blanko", "MST", "G", 25, 174 
  end 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  ... 
end



test-stats =  
  table: player, team, pos, games, pts 
    row: "Michael Jordan", "TUS", "F", 22, 116 
    row: "Bugs Bunny", "TUS", "G", 25, 74 
    row: "Nawt", "MST", "G", 9, 60 
    row: "Blanko", "MST", "G", 25, 174 
  end 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  ... 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  ... 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  ... 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun top-scorer(players :: Table) -> String: 
  ... 
where: 
  top-scorer(test-stats) is "Blanko" 
  # Ideally, add at least one more test case... 
end



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  ... 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun top-scorer(players :: Table) -> String: 
  doc: "Return the name of the player with the highest average number of 
points" 
  ... 
where: 
  top-scorer(test-stats) is "Blanko" 
  # Ideally, add at least one more test case... 
end

This is just putting the expressions 
we wrote before into a function and 
then returning the name of the 
player in the first row.



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: ... end 

fun top-scorer(players :: Table) -> String: 
  doc: "Return the name of the player with the highest average number of points" 
  ... 
where: 
  top-scorer(test-stats) is "Blanko" 
  # Ideally, add at least one more test case... 
end



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: ... end 

fun top-scorer(players :: Table) -> String: 
  doc: "Return the name of the player with the highest average number of points" 

  players-with-avgs = 
    build-column(players, "avg", average-points) 

  sorted-by-avg =  
    order-by(players-with-avgs, "avg", false) 

  top-player = sorted-by-avg.row-n(0) 

  top-player["player"] 
where: 
  top-scorer(test-stats) is "Blanko" 
  # Ideally, add at least one more test case... 
end



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  ... 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun top-scorer(players :: Table) -> String: ... end

Ok, we’ve got top-scorer to use, 
so let’s start filling in this body.



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  team-players = ... 
  top-scorer(team-players) 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun top-scorer(players :: Table) -> String: ... end



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  team-players = filter-with(players, is-on-team) 
  top-scorer(team-players) 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun is-on-team(player :: Row) -> Boolean: 
  doc: "Return true if the player is on the team we're interested in" 
  player["team"] == team 
end 

fun top-scorer(players :: Table) -> String: ... end



Alex Norris

https://webcomicname.com


test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 
  team-players = filter-with(players, is-on-team) 
  top-scorer(team-players) 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun is-on-team(player :: Row) -> Boolean: 
  doc: "Return true if the player is on the team we're interested in" 
  player["team"] == team 
end 

fun top-scorer(players :: Table) -> String: ... end

team is only defined 
inside this function

But we’re trying to use it 
here!



test-stats = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 

  fun is-on-team(player :: Row) -> Boolean: 
    doc: "Return true if the player is on the team we're interested in" 
    player["team"] == team 
  end 

  team-players = filter-with(players, is-on-team) 
  top-scorer(team-players) 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun top-scorer(players :: Table) -> String: ... end



test-table = ... 

fun top-scorer-on-team(players :: Table, team :: String) -> String: 
  doc: "Return the name of the player on the given team with the highest 
average points per game" 

  fun is-on-team(player :: Row) -> Boolean: 
    doc: "Return true if the player is on the team we're interested in" 
    player["team"] == team 
  end 

  team-players = filter-with(players, is-on-team) 
  top-scorer(team-players) 
where: 
  top-scorer-on-team(test-stats, "TUS") is "Michael Jordan" 
  top-scorer-on-team(test-stats, "MST") is "Blanko" 
end 

fun top-scorer(players :: Table) -> String: ... end

We can nest function 
definitions, so now the 
team that is-on-team 
is considering is whatever 
team was passed to 
top-scorer-on-team.



Class code: 
tinyurl.com/101-2024-02-01

http://tinyurl.com/101-2024-02-01


https://www.youtube.com/watch?v=wapXxkTzMFM


https://www.youtube.com/watch?v=wapXxkTzMFM
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