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Let's chat about Al!

1) How do Al tools (specifically large language models) work?
2) What are they good for? What are they bad for?

3) How can we use Al to learn?



How does an LLM work? (an oversimplification!)

() Do you need me to U

4 bring come pick ¢

1. 2, 3 4 5 6 17T .8 9 0
gwe T r t vy uil oQPp

a s df gh j kI

Given this sequence of words, what is the most likely
word to come next?



How does an LLM work? (an oversimplification!)

Training: reading a bunch of
text, and using it to calculate the
probabilities (weights) between
words.

() Do you need me to

qwertyU|op

a s df gh j kI

Given this sequence of words, what is the most likely
word to come next?



A few results

ChatGPT / Gemini / Copilot / Claude have been trained on
more or less the entire internet.

But to these models, truth is probabilistic.

What it spits out is what is linguistically likely based on the text
it has been trained on.



Prompt:

Please create a Google maps
image showing the Tufts
University campus. Label the
green line station, the TTC, and
Halligan Hall.
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Hallucinations?
The term "hallucination" is used when an Al starts "making
things up".

But the model is always "making things up"; that's all it ever
does. But often what it makes up happens to align with reality.



I'm looking for a source about Nicander of Colophon, who apparently
wrote a recipe for making pickles. There are many popular references
to this on the internet, but without any source information. Can you
tell me which manuscript this is referring to and provide a link or book
reference?

You're giving feedback on a new version of ChatGPT.

Which response do you prefer? Responses may take a moment to load.

@ Response 1 @ Response2
The widely circulated claim that Nicander of Colophon, a 2nd- Nicander of Colophon, a 2nd-century BCE Greek poet and
century BCE Greek poet and physician, authored a recipe for physician, is credited with a recipe for preserving turnips that
making pickles—employing the Greek verbs bapto (to dip) and resembles modern pickling methods. This recipe is found in his
baptizo (to immerse)—lacks substantiation in his extant works. agricultural poem Georgica, fragments of which have survived
This anecdote is frequently cited in theological discussions to through quotations by later authors. tw-etumbracom  Attalus -2

illustrate the distinction between temporary dipping and

. : : . . A notable fragment of Georgica is preserved in Athenaeus'
permanent immersion, particularly in the context of baptism. 9 gicaisp

Deipnosophistae (Book 9, 371B). In this passage, Nicander

georgeshafer.com -8 The Gospel Coali... . . .
describes several methods for preserving turnips:

Nicander's surviving texts, namely Theriaca and Alexipharmaca,

are didactic poems focusing on venomous creatures and "But the roots of the turnip you should cut into fine slices
after gently washing the dry outer skin, and then let them

parch for a little while in the sun; or else dip a number of them
in boiling water, and then plunge them into bitter brine; or

antidotes, respectively. These works do not contain any

references to pickling or the aforementioned culinary processes.

While he did author other works, such as Georgica, which might again pour white must and vinegar into the same vessel in
have included agricultural or culinary content, these texts have equal quantities, and then immerse them in it and cover with
been lost to history. Consequently, there is no direct manuscript salt. Again, you may pound raisins and the mordant seed of

or primary source confirming the pickle recipe attributed to him. mustard with a pestle and pour them in."  ataius



So what?

Al tools are great dialogue partners
Supercharged search engine

Beware the difference between recognition + production



"Debugging is twice as hard as writing the code in the first place.
Therefore, if you write the code as cleverly as possible, you are,
by definition, not smart enough to debug it." - Brian W. Kernighan

(creator of C)



What are we here for?

| actually don't care how much Python (or whatever)
you learn in this course!

| want to you learn how to learn...



Group discussion
Gather in a group of 4-5 with one of the teaching staff

What teelings/experiences trigger your decision to use Al?

"It takes away the fun of getting stuck and having to think about a
problem for an extended period."

How do you feel when you encounter something you don't
understand?



Python lists

numbers = [2, 4, 6]
print(numbersL@is\

commas Se’(o"’wh' iFems

numbers[2] = 100 = ndess
for x in numbers:

print(x)




Python lists

numbers = [2, 4, 6]
print(numbers[0])
numbers[2] = 100

for x in numbers:
print(x)

Stuff to try:
numbers.append(12)
make a list of lists

add two lists

multiply a list by a number

run vy = numbers

y[0] =5
print(numbers) Why?

y = Llist(numbers)
numbers.append(numbers)



Python dictionaries

(/ur‘\j bvace s 'CW d;‘/)’

le _ .
drinks = {Tstevérﬂ:"water", Stuff to try: |
"ana":"milk", use numbers as dict keys
"james":0} make a dict of lists
indexing by ke access a key that doesn't exist

print(drinks|“steven®]) write to a key that doesn't exist

drinks["james"] = (o rewluc hee) run vy = drinks

"Christmas kid jutice’ v["james"] = "milk"
for key in drinks: print(drinks) Why?
print(key)

y = dict(drinks)



LISt
Holds items in a single series

Index by number (position)

Declare with square brackets [ ]

Index with square brackets | |

Dictionary

Holds everything by key, without order

Index by key

Declare with curly braces {}

Index with square brackets | |



Grabbing web pages with Python

may need tools-> manage packages

and install "requests”
on your computer, “import requests’

import urequests

# Connect to the WiFi1 network as before (on your laptop, skip this)
response = urequests.get('http://bell-1ot.eecs.tufts.edu')
print(response.text)

You can do this on your computer too using requests



Grabbing data from the Internet

bell-iof
response = urequests.get('http://esd=ai.eecs.tufts.edu/data')
blob = response. json()

You can do this on your computer too using requests



Some interesting places with data

NOAA (https://www.weather.gov/documentation/services-web-api)
See examples, our location is N42.40754, -71.1207

MBTA (https://api-v3.mbta.com/)

Fantasy sports (https://api.fantasynerds.com/docs/nfl)

Free dictionary API (https://dictionaryapi.dev/)

Recipes (https://www.themealdb.com/api.php)

Canvas! (requires some authentication setup)



Meal APl example

Recipes (https://www.themealdb.com/api.php)



