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CS 331: Data Structures and Algorithms
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Agenda

- Course overview & Administrivia
- Prerequisites
- 'lopics & Resources
- Grading

- Dev environment & Class procedures
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Data Structures

- How do we store, organize, and retrieve data on a computer?

& Algorithms

- How can we ethciently (in space/time) carry out some typical data
processing operations?

- How do we analyze and describe their performance?
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Prerequisites

- 1 assume you are ...
- fluent 1n some programming language
- famihiar with procedural & OO paradigms
- comtfortable with development processes:

- compilation, debugging, testing
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Python

- We’ll use the Python programming language to explore data
structures & algorithms

- Easy-to-learn, clean (“one obvious way to do” things), and
popular language

- 'lon ot usetul, powertul libraries
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lopics

- Python crash course
- Algorithmic analysis
- Linear data structures (Lists, Stacks, Queues)

- Mapping structures (Hashtables and Irees)

- Recursion
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Class Resources -

CS 331: Data Structures and Algorithms

Announcements

¢ You should have received an invitation to Mimir, the platform where you'll be completing all assessments this summer. If not,
you can sign up here

o We will be using Discord as our peer support and Q/A forum. If you aren't already a member, please join at
https://discord.gg/Kpxqbbp

1. Course website: moss.cs.1it.edu/cs331

Calendar

The lecture calendar is tentative and may be updated.

You can find both starter and completed lecture notebooks in the class GitHub repository, and can also open them directly via
Google Colab. Direct links to completed lecture notebooks below are provided for convenience.

Supplements

- static information e —

PythonDS 1.5-1.6

01-lang-intro-a
02-lang-intro-b
03-lang-intro-c

PythonDS 1.7-1.13

Aug 27 - Sep 8 i
Python Tutorial

Python language intro

Y ® Sep 10 - Sep 15 Python data structures 04-ds-demo PythonDS 1.8.2

time- lexity.pdf
Sep 17 - Sep 22 Timing and Runtime complexity = fm.e QoMY PythonDS 3.2-3.7
[ 05-timing
D ) Sep 24 PythonDS 4.19-4.20

external resources, etc.

Sep 29 Iterators and Generators 07-iterators
Oct 1 Linked structures 08-linked-structures
Oct 6 - Oct 13 Linked list 09-linked-list PythonDS 4.21
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& C & colab.research.google.com/github/cs331ds/lectures/blob/main/01-lang-intro-a.ipynb ® % B @ :

~C C) O1-lang-intro-a.ipynb

File Edit View Insert Runtime Tools Help

+ Code + Text & Copy to Drive Connect ~
Ve siE
~ Python Language Intro (Part 1)

<>

2. Google Colaboratory " o

. Language overview

. White space sensitivity

. Basic Types and Operations

. Statements & Control Structures

. Functions

. OOP (Classes, Methods, etc.)

. Immutable Sequence Types (Strings, Ranges, Tuples)
. Mutable data structures: Lists, Sets, Dictionaries

1
2
3
4
5
6
7
8

- Interactive lecture notebooks

~ 1. Language overview

Note: this is not a language course! Though I'll cover the important bits of the language (and standard library) that are relevant to class material,
| expect you to master the language on your own time.

Python ...

* isinterpreted
* is dynamically-typed (vs. statically typed)
is automatically memory-managed
supports procedural, object-oriented, imperative and functional programming paradigms
is designed (mostly) by one man: Guido van Rossum (aka “benevolent dictator”), and therefore has a fairly opinionated design

hac a cinnla rafaranna imnlamantatinn (CDuvthan)
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Class Resources

3. Blackboard
- Final gradebook

® 00

Home Page
Syllabus &
Information
Content iz
Discussions
Groups

Tools

Library Resources

Help

COURSE MANAGEMENT
¥ Control Panel
P Files

¥ Course Tools

Announcements
Blogs

P INTI -~

Blackboard Learn

[ <> | @ [ZJ E @ @ | E@ https @ blackboard.iit.edu
ﬁ, ILLINOIS INSTITUTE OF TECHNOLOGY

¥ XLSD2201320 (CS-351- £
Parent.135)

Home Page

Add Course Module

My Announcements

No Course Announcements have been posted in the last 7
days.

more announcements...

My Tasks
My Tasks
No tasks due.
more tasks...
What's New
Edit Notification Settings Actions v

No Notifications

I Michael Saelee 2 A O logout

My Institution Courses

Edit Mode is: ‘ I:’:.

Customize Page 11

My Calendar
No calendar events have been posted for the next 7 days.

more calendar events...

To Do

Edit Notification Settings

What's Past Due Actions ¥
p All Items (0
What's Due Actions ¥

Select Date: 01/14/2013 Go

w Today

Nothing Due Today
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Class Resources o

Edit Pins ~

Issues Pull requests Actions Projects Security Insights Settings

Go to file Add file ~ <> Code ~ Use this template ~ About

@) michaelee Adding point values to exercises 018

4. GitHub

tests

.gitignore Releases

README.md

palindrome.py

- Assignment distribution & submission B8

README.md

Lab 00: Logistics

Languages
Goals Python

After successfully completing this assignment, you should be able to:

¢ accept GitHub Classroom invitations

¢ clone assignment repositories

¢ |ocate and work on assignment source files

¢ run included tests and and interpret their output

commit and submit (push) your work

—
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Supplements

- 'T'he Python 'lutoral (docs.python.org/3/)

roblem solving

- Problem Solving with Algorithms and
Data StrUCtures USing PYthOIl | 1||1t)1'[‘:l'11|“lu”c\
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Grading

- 40%0 Programming Assignments

- 60% Exams (3 total: 2 midterms + final)
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Programming Assignments

- ~10 assignments
- All assignments are retrieved and submitted via GitHub

- Provided codebase typically covered in preceding lectures
- Late policy: elastic over summer

- Hard due date for everything: June 24
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On Exams

- 'lentative dates are on course website (June 3, June 10)
- All exams are cumulative (but will focus on recent material)

- Will be administered online, to be taken on your own
computer (or 1n lab)

- Later exam scores, 1t higher, will improve earlier ones
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>> scores = [60, 80, 75]
>> [max(scores[i:]) for i in range(3)]
[80, 80, 75]

>> scores = [75, 860, 1600]
>> [max(scores[i:]) for 1 in range(3)]
[100, 100, 100]
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Jupyter Notebook

- In-browser Python development platiorm
- “(Cells” can contain plain text, code, output (and more)

- All lecture notes will be distributed as notebook files
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Jupyter Notebook

- We strongly recommend 1nstalling Microsoft Visual Studio

Code (VSCode) as an IDE for both lectures & labs

- Install the Jupyter and Python extensions
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Interactive Lectures

- Lecture notebooks available 1in course repository
- Open on Google Colab or VSCode
- Class 1s usually one long interactive demo

- Starter and completed lecture notebooks are available 1n the
course GitHub repository

‘35:}' ILLINOIS INSTITUTE OF TECHNOLOGY
y College of Science



