
1 What is Calculus?

derivative

differences sums

integral

∫
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f′￼(x)dx = f(b) − f(a)slope area

change predict
a b



Hello!
I'm Oliver, was designed  


in a secret science

lab in Switzerland

You can call

me Oliver

knill@math.harvard.edu



knill@math.harvard.edu



Course assistants

Jackie

Walzer


Michaela

Donato


Keith 

Simien


jwalzer@college michaeladonato@college ksimien@college



WEBSITE

Canvas for submission.


Public website of Oliver 

http://www.math.harvard.edu/~knill

for content and announcements.

http://www.math.harvard.edu/~knill


GRADES
midterm 1

midterm 2

homework

data projects

final exam



TECHNOLOGY
Jamboards

Zoom Class

Polls

Videos

Keynote

Collaboration

class (mandatory)

office hours, MQC

small group work

usually on youtube

up to you, chats, zoom, phone, text etc

presentation

Writing app

i.e. notability

polleveryhwhere

Email
preferred way to contact 



POLLS
www.knill.com/jams

links to  

pollev.com/oliverknill392

http://www.knill.com/jams


Be professional

NETIQUETTE

Value respectful conversation

Listen for understanding Be present with video

Ask questions

Value diverse voices

Be active in class! Mute in noisy environment



What is Calculus?
Analyze data by analyzing their change, then use 

this to sum up data to predict the future. 

Sometimes,

we can then


make a model



Story of Math (Athena production)



Predict the next step
1, 3, 5, 7, 9, ....

2,3,5,7,11,13,17,...

2,5,10,17,26,37,....
1,2,4,8,16,32,64,...
1,2,0,3,-1,4,-2,5,...



Functions
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Change
f(x)=x2

0 2 4 6 8 10

20
40
60
80
100

Df(x) = f(x+1)-f(x) Df(8)=f(9)-f(8)

=81-64=15

15
1

discrete

derivative

average rate of

change



Summation
f(x)=x2

0 2 4 6 8 10

20
40
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Sf(x) = f(0)+f(1)+...+f(x-1)

S Df(9)=1+3+5+...
+15=81

15
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9
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531

discrete

Integral

Summation



Jam
0   1   14   51  124   245   426

what is the next

number? 

f

Df

D f2

D f3



IQ tests



And here what is the next

number? 

f

Df

D f2

D f3

2 1 -1 -2 -1 1 2 1 -1



THE END


