
Computational Structures in Data Science

Midterm Review



Announcements & Policies

•Midterm: 

•  2 hours, 120 Minutes

•  1 Hand-written double-sided cheat sheet.

• You must use our template.

•1 CS88 Provided Reference Sheet

•Remember: HW6, Maps are in scope.

•Warning: Misconduct is a -100% score, no clobbering.

•  It's no fun.  



You are not your grades!

Do your best!
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My Advice

•Don't rush!

•  Slow is fast and fast is slow

•  BREATHE!

•Skim the exam first

•  It's ok to do questions out of order!

•  Get the stuff you're good without out of the way

•  BUT don't spend too much time planning the exam.

•Read through the question once

•  What's it asking you to do at a high level?

•  What do the doctests suggest?

•  What techniques should you be using?

•  Use the scratch space!



Midterm Topics

•  Everything Through OOP w/ Inheritence

•  Functions

•  Higher Order Functions

•  Functions as arguments

•  Functions as return values

•  Environment Diagrams

•  Lists, Dictionaries

•  List Comprehensions, Dictionary Comprehensions

•  Abstract Data Types

•  Recursion

•  Object-Oriented Programming
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Computational Structures in Data Science

Recursion Review
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The Recursive Process  

Recursive solutions involve two major parts:

 Base case(s), the problem is simple enough to be solved 
directly

 Recursive case(s). A recursive case has three components:

 Divide the problem into one or more simpler or smaller parts

 Invoke the function (recursively) on each part, and

 Combine the solutions of the parts into a solution for the problem.



Recursion Key concepts – by example

def sum_of_squares(n):
    if n < 1:
        return 0
    else:
        return sum_of_squares(n-1) + n**2

1. Test for simple “base” case 2. Solution in simple “base” case

3. Assume recusive solution to 
simpler problem 4. ”Combine” the simpler part of the 

solution, with the recursive case



Fall 2025 Q8

•  Exam: https://c88c.org/sp26/assets/pdfs/exams/c88c/fa25-mt.pdf

•Solutions: https://c88c.org/sp26/assets/pdfs/exams/c88c/fa25-mt-sol.pdf 
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Practice Question Fall 2025 Q8

You want to bring your nicest jewelry to vacation, however your suitcase has a 
weight limit. Luckily, you can use your Python skills to solve this problem! 
Implement suitcase, which takes in:

• A list of positive integers weights

• A list of positive integers values

• A nonnegative weight capacity p

It returns the max value of your jewelry that fits within the capacity (you want to 
pick some subset of the items so that you maximize the value you’re bringing). 
Assume that the item at index i, weighs weights[i], pounds, and is worth values[i] 
dollars. You may also assume that the lengths of weights and values are always 
the same.
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Code

1 def suitcase(weights, values, p):

16    if ___(a)___:

17        return 0

18    else:

19        first_weight = weights[0]

20        rest_weights = weights[1:]

21        first_value = values[0]

22        rest_values = values[1:]

24        with_first = first_value + ___(b)___

25        without_first = ___(c)___

27        if first_weight <= p:

28            return ___(d)___

29        else:

30            return without_first
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Recursion Process

•  Recognize similar problems:

•  Subsets – kind of like count change

•  Do we need to use recursion?

•  The problem doesn't say!

•  No scaffolding w/ for or while

•  Considering multiple possible combinations

•Notice first / rest pattern

•  We're splitting our data in 2 parts. 

•Combining this parts together.

•You don't need to solve the parts in order. 

•  Classic tree recursion. ☺ 
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Computational Structures in Data Science

Questions from Ed



ADTs

•Constructors / Selectors / Operators

•  help us think about the actions to represent an object.

•Abstraction Barrier:

•  Means that a function does not rely directly on a particular implementation

•Should a function return data?

•  Usually yes! It depends on the goals!



Computational Structures in Data Science

ADTs Practice Questions



Exam Practice

•Spring 22 Q7

•Text: https://c88c.org/sp26/assets/pdfs/exams/c88c/sp22-mt.pdf 

•  Solutions: https://c88c.org/sp26/assets/pdfs/exams/c88c/sp22-mt-sol.pdf 

•Spring 20 Q5:

•  Text: https://c88c.org/sp26/assets/pdfs/exams/c88c/sp20-mt.pdf 

•  Solutions: https://c88c.org/sp26/assets/pdfs/exams/c88c/sp20-mt-sol.pdf 
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SP 22
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Computational Structures in Data Science

Environment Diagrams
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Fall 2025 Q2

•  Exam: https://c88c.org/sp26/assets/pdfs/exams/c88c/fa25-mt.pdf

•Solutions: https://c88c.org/sp26/assets/pdfs/exams/c88c/fa25-mt-sol.pdf

•Python Tutor
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def good(luck):

    def yall():

        return (lambda x : len(luck) // 2)(88)

    def hi(i):

        for x in range(len(luck)):

            if (i == len(luck)):

                i = 0

            print(luck[i])

            i += 1

    return hi(yall())

siblings = ['pj', 'teddy', 'toby', 'charlie', 'gabe']

good(siblings)
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Computational Structures in Data Science

Environment Diagrams
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