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Problem Solving and Abstraction
(CMPU 101)



Gradebook Table 



Extracting 
Rows



Extracting Values in Row Cells



The filter-with function creates a
new table gradebook-nro with
fewer rows. The original gradebook
is unchanged.

Immutability 
of Tables



Find rows of students for whom second assignment 
score is lower than first assignment score. 

How should we approach this problem? 



Finding rows of students for whom second assignment 
score is lower than first assignment score. 



Building a New Column



Transforming a Table



Adjust grades on an assignment, 
but only up to a bound.

What is wrong with this program?

The n and b parameters of adjust-grades are visible only in the 
body of  adjust-grades.  In the body of the helper adjust-entry,
the n and b parameters of adjust-grades are out of scope.

?



Adjust grades on an assignment,
but only up to a bound.

We can put the definition of the helper adjust-entry
inside the body of adjust-grades. Now the n and b 
parameters of adjust-grades are in scope where the 
helper adjust-entry refers to them.  





Look Up a Given Student’s Score 
on a Given Assignment

What is wrong with this program?

The student parameter of look-up-grade is visible only in the body 
of  look-up-grade.  In the body of the helper student-row, the 
student parameter of look-up-grade is out of scope.

?



Look Up a Given Student’s Score 
on a Given Assignment

We can put the definition of student-row inside 
the body of the look-up-grade. Now the student
parameter is in scope where the helper non-
student-row refers to it.  





Update a Given Student’s Score 
on a Given Assignment



Update a Given Student’s Score 
on a Given Assignment

Doable but messy!



Computations on Tables

• Look up a property value of a row.
• Find a row by number or property/column value.
• Order a table by property/column values. 
• Extract rows that satisfy some criterion.
• Remove rows that satisfy some criterion.
• Build a new column, give it a name and fill the 

new column with data computed from properties.
• Transform a table by applying a function to each 

value in a column. 



Missing Computations

• Modify a property in a row or some rows.
• Adding new rows to a table. 
• Computations  Across on Rows
• Computations Down (Up) Columns
• Delete columns. 
• … More …



Rhode Island Population Data 

municipalities = table:
name, city, population-2000, population-2010

row: "Providence", true, 173618, 178042
row: "Cranston", true, 79269, 80387
row: "Coventry", false, 33668, 35014
row: "Warwick", true, 85808, 82672,
row: "North Providence", false, 32411, 32078

end



Google Sheets

https://docs.google.com/spreadsheets/d/1jHvn5CPE6RkTTQRIXQbY5n5p4aiOH7fZsnwK2s6s6tc


Loading Google Sheets into Pyret

# Textbook library
include shared-gdrive("dcic-2021", 

"1wyQZj_L0qqV9Ekgr9au6RX2iqt2Ga8Ep")

# Google Sheets library
include gdrive-sheets

# The ID of the Google Sheets file, which appears
# in the URL
ssid = "1jHvn5CPE6RkTTQRIXQbY5n5p4aiOH7fZsnwK2s6s6tc"

spreadsheet = load-spreadsheet(ssid)



A spreadsheet may have multiple sheets.

››› spreadsheet
spreadsheet("municipalities", 

"municipalities-counties",
"municipalities-area", 
"municipalities-full")



Converting a Google Sheet 
into a Pyret Table

municipalities = load-table: 
name :: String, 
city :: Boolean,
population-2000 :: Number, 
population-2010 :: Number

source: spreadsheet.sheet-by-name("municipalities", true)
# true because the sheet has a "header" row
end





How can we find the fastest growing 
towns in Rhode Island?

?



Find the Fastest Growing 
Towns in Rhode Island

• Filter out the cities, i.e., keep the towns.
• Calculate the percent change in population 

for each town.
• Build a column from the percent changes. 
• Sort the table on that column – descending.







Computations on Tables

• Look up a property value of a row.
• Find a row by number or property/column value.
• Order a table by property/column values. 
• Extract rows that satisfy some criterion.
• Remove rows that satisfy some criterion.
• Build a new column, give it a name and fill the 

new column with data computed from properties.
• Transform a table by applying a function to each 

value in a column. 



Missing Computations

• Modify a property in a row or some rows.
• Adding new rows to a table. 
• Computations  Across on Rows
• Computations Down (Up) Columns
• Delete columns. 
• … More …
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