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Problem Solving and Abstraction
(CMPU 101)



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.







Testing our Table Program

• A large table can be unwieldly.

• Consider making a smaller table of data.

• Use the smaller table for testing functions. 



Let’s add tests for is-town. 



Is that enough?



Let’s add tests for percent change.



These could be calculated exactly in our heads. 
But sometimes we might need a hand calculator.
What might happen if percent is not an integer? 



Testing the Whole Process

• Previously we used these functions by hand 
to find the fastest growing town:

filter-with
build-column
order-by

• What if our manual process was wrong?
• Lets make a function.



How can we test this function? The out put is a 
whole table. So we need to make some tables to 
compare to the function’s output.





Data scientists use plots for both exploratory and 
explanatory purposes – they are useful for understanding 
data in preparation for further analysis and in presenting 
data to a general audience.

Plotting Data

pie-chart
histogram
box-plot
bar-chart
scatter-plot 
lr-plot



Plotting population-2020 
Municipalities Data



Plotting Growth 
in Municipalities Data



Spreadsheet with a “county” column.



munis-in-county



munis-in-county



Creating Pie Charts



Florence Nightingale created a visualization of mortality 
data from the Crimean War, which was published in Notes 
on Matters Affecting the Health Efficiency, and Hospital 
Administration of the British Army and was sent to Queen 
Victoria in 1858.





https://www.pewresearch.org/next-america


https://pudding.cool/2017/03/film-dialogue/


https://www.nytimes.com/interactive/2019/08/19/us/politics/presidential-campaign-songs-playlists.html


The dcic-2021 library we’ve been using to work with tables 
includes several functions to generate different kinds of 
plots like the ones we’ve talked about.



https://www.nytimes.com/interactive/2019/08/19/us/politics/presidential-campaign-songs-playlists.html


# How is population distributed in the state?
pie-chart(municipalities, "name", "population-2010")



# How many municipalities of various sizes are there?
histogram(municipalities, "population-2010", 1000)



# How many municipalities of various sizes are there?
histogram(municipalities, "population-2010", 10000)



# How is population distributed in the state?
pie-chart(municipalities, "name", "population-2010“, 50000)



# How much, and how, does population vary?
box-plot(municipalities, "population-2010")



ft = fastest-growing-towns(municipalities)

# Visually present the growth data
bar-chart(ft, "name", "population-2010")



ft = fastest-growing-towns(municipalities)

# Is a town's size (in 2000) correlated with its growth?
scatter-plot(ft, "population-2000", "percent-change")



ft = fastest-growing-towns(municipalities)

# Linear regression
lr-plot(ft, "population-2000", "percent-change")
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