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Course Overview

Course Webpage: www.eecs70.0rg
Explains policies, calendar for OH, HW, midterm dates, schedule, etc

Course Format
Lecture — Mon-Thu 12:30-2p Dwinelle 155 (and live Zoom /recorded)
Discussion — Mon-Thu. Will cover content from that day’s lecture.

Office Hours — See eecs70.org /calendar for location and times. Submit
tickets on oh.eecs70.org
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Course Overview (cont.)

Software o) Cplary
bCourses — Lecture l‘@c_oqus
Gradescope — HWs and Vitamins
Piazza — Questions, Communications, Everything else!

Email: cs70-staff@berkeley.edu — Personal questions, extenuating
circumstances, etc

Top Bar Attendance Form — Attendance Credit

Weekly Post

On Piazza. It is required reading every week.
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Course Overview (cont.)

Check you are enrolled in these services

bCourses, Piazza, Gradescope. Please email cs70-staff@berkeley.edu if not
enrolled.

DSP

You should have received an email from Nikki Suzani. Please email us if you
have not.

Incomplete

If you are finishing an incomplete this semester please email us with the
conditions of your incomplete.
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Assignments :

92 P Dicuss .
Homework — released weekly on Saturday morning M {,‘\z“ < Discussion Attendance | 5%
)
Due every Thursday. No penalty grace period until Friday W™ | Vitamin 5%
11:59 pm. Graded on accuracy.
_ Homework 20%
Material from last WTh and this MTue (/
. . : Midterm 30%
Vitamins — released weekly on Saturday morning
Due every Thursday. No penalty grace period until Friday Final 40%

11:59 pm Graded on accuracy. Instant feedback on your
answers.

Material from this week’s MTuWTh lecture
Discussion Attendance
1 point for each discussion. 13 needed for full credit
Exams
Midterm 7/15 Time 6-8p, Final 8/12 Time 6-9p. No O W XS
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Website mﬁMu L tL https: //www.eecs70.org/

o

[2. 74
CS?Q éecture Discussions Calendar Policies Resources Staff é“ttendance E):iazza Sueue( {A.;:O(‘k?&.
N R
. , MUon v \ M ol
Discrete Mathematics and Probability Theory

CS70 at UC Berkeley, Summer 2022 Gozl Tom
Jingjia Chen, Michael Psenka, and Tarang Srivastava TA vaill JUL Y"‘) A
ool

Lecture: MTUWTh 12:30 pm - 1:59 pm, Dwinelle 155 S“ MS r@?v(\ S’edo.(——

Jump to current week
Week Date Lecture Reso-.(ées Notes Discussion Homework

neteenth
FoP

1 Mon

6 ;
Disc 1A,
Introduction, Propositional solutionsﬁ/
Logic ! Note 0
Note 1 Disc 1B, HW 1,
solutions solutions
7
Wed  Proofs Kotes (2cfe— 4
6/22 ' o
Disc 1C, 1{’(
) solutions ﬁ
Thu Induction Note 3
6/23
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Instructors

Tarang Srivastava (he/him)

tarang.sriv@ « website

Hi! I'm a fourth year Math and CS
double major. | have been a TA for 5
semesters and Head TA for 3, I'm very
excited to be teaching yall this
semester!

Tarang: First third of the course
Michael: Secord third of the course

Jingjia: Last third of the course | |
Michael Psenka (he/him)

psenka@ ¢ website

I'm a 2nd year PhD student in BAIR-I
currently work on representation
learning in computer vision and
robotics. | did my undergrad in math,
and | continue to enjoy bringing my
math nerdiness into my CS research.
Outside of work, | play piano (& attempt
at music production), Smash, chess, and
snowboard.

Jingjia Chen (she/her)
jingjia.chen@
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Collaboration

We highly encourage collaboration! So, let’s define what that means. (Professor Sinclair)
Discussing approaches to problems is encouraged!
As long as you reach a good understanding of the final solution

You should not allow concerns for cheating to get in the way of discussing problems with
your peers

How we recommend collaborating...
Post on Piazza and read the relevant homework threads
Come to OH. It's okay to just chill there even if you have no questions

Cases of Academic Misconduct will be dealt with by the course staff and Center for Student
Conduct
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Why CS70?

Programming + Microprocessors — Superpower
What are your computers doing?
Logic and Proofs!
Ex: Induction = Recursion
What can computers do?
Work with discrete objects
Discrete Math — immense applications
Computers learn and interact with the world?
Probability — Ex: machine learning, data analysis, robotics,

Our goal: teach you to think more critically and powerfully...and to deal
clearly with uncertainty itself.
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Tips for CS70
READ THE NOTES! READ THE NOTES! READ THE NOTES! ( |
Q

e Reading mathematical text is not the same as reading regular non-fiction.

e Read non-linearly. Jump around. Keep a pencil in hand. Work out
examples.

e We will hold specific OH this week to give some tips on how to best read
the notes. This is a skill we hope you pickup in this class. o

e Reading the notes takes time. Allocate 1-2 hours for each note

e There is a myth that you need “mathematical maturity” to do well in this
course.

e Give yourself plenty of time to think about homework problems.
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Announcements!

e Join Piazza. Read the Welcome Post
e Discussions start today, signup link is on Piazza Do & =3y
e Office Hours start today, see course calendar on website

e HW1and Vitamin1 have been released, due Thu (grace period Friday)
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Propositions: Statements that are true or false

Statement Is it a proposition? true/false?
Square root of 2 is irrational Yes , ?(‘u?abvﬁa’) e
2+2=4

Yes ) ProP , ‘AVQ
2+2=3 . Y

Nos,  of fe.l6¢
Tom Hanks is in Forrest Gump Y@ y rq.,P —‘\1\)&
Tom Hanks is a g_ot_ogl P':;(:Lt_c;l; arcondS Ne {_\_é nest  (FOP —

J
2+2 Do —
T~

2+X=5 Pre Jos ke Ioo —
Any even > 2 is a sum of 2 primes \) 12 ? rep ?7#3@—
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Using variables to denote propositions

P =“I am Oski” Q = “I am Carol Christ”
Operation Symbol Meaning  Example
Conjunction Y AP T v o 2N T g ol )
‘i J\ BL|[ woor Lorn
be e
Disjunction PV A P on o E om on o~ T oun ool chap-
V S WY
Negation
net P ot O
7 P L om = \
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Truth Tables

A way to systematically record what an operation on propositions is doing.

AMD of_
& o PN & P NQ@Q TPVEA - P PV’7P
T | T T | F T
T F F T . T
P F F F T T

Low o8& Ho ocldd wgde . P D te o 7P s Soge (b vt boh)

A proprstic Klet I alvys e -kmLel%ty
te 5 alweys

A ? 18 POS iy
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i+ you Bbd M 2 M"‘/mza\) voill oo

Implications = =
If P, then Q P wples & P-“Youlike CS70" | &

F 1% F=2Q Q = “You like probability”

T| T T ~ F oy 1k 78, o I\ Pﬂb.

) i - s oo lig & a4 A% yov lle. ‘pn-\b

F T T \)‘acuo“y - L \e“‘" "ﬂh(‘o}()a Gle_ ?rMh i

F F T —+rJ2 A fectessy cbpn por o 4o b e

A

1 plgs an T, ebym M 7O

il ged on A
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Converse, Inverse and Contrapositive

Convese. Tndvree. ( sA & peSHR
p & | | lpsa |ap |wsrq | 7277 | IaQ
Tl T | F | F| T T T T T
1T T = T F F T F
Fl F | T |1 T T T T T
. , ok, o -
Lonwnst 6y Ve {5, o g | PRB A B2 s pasg
Towrse 7' oi¥ ok oy -0

Lonten positie P ;.H; .
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Logical Equivalence

Propositional formula is an expression made up of propositional variables
combined with logical operators.

Two propositional formulas are logically equivalent if they have the same

truth table. P& P=2 a 720 5P 2Pv]
Example: T T v T 0
(onta PO “rr i i
3 el T T l T
ey’ # wion | F T T !
o ™!
P = 2A > = 7PV
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DeMorgan’s Law

—
—
—~

70PAR) = 7Py 2
“(Pve) = 2p, 78

& & PA G |v(ma) | 7r v
T T T F -

) P -
T| F . T T ) PACave)s p
FoT ¢ T T ) PA (@R 3
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@26Mf1q ~ R,
M . @_ e (9{\‘ &
Predicates and Quantifiers & froal

A (20 8§ o)

Predicates: Statements with free variables. Ex: Q(x) = “2x is even”

T (¥xeN)(2eis

Predicates by themselves are not propositions. Adding a quantifier and a

universe allows us to state multiple propositions at once.

Example: 5 P
From Nék.%: pr/—.“l\ Ath( fowkss 1, n= +n+ 4l pr
N=0,1,+,2 .. Qo UNMUSe
2 :-.:1,-,C 1, . Cv/i’l 6’%\)(“’2’{ < Ul (5 f""‘*)
?-
Zz B 020+ Ul b pm

®: b R opyéz
= pecd WSy
S=§{¥,4,03 AR NI

)
4

17+ | «uf ir e
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“For All” and “Exists”

V7 “For all” means for all the values in the universe P(x) is true

3 “Exists” means there is at least one value x in the universe for which P(x) is true

Proctice. "Evey orzero  rotisral nuwser con be mokiplied b/ Soug_ Voo |

powber 4o got 1
Ueglt MWy

<V$5Q¥i§)<3m6&)(i~x=/> 7

—_—

UcL QL W G Lo
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Logical Equivalence with Quantifiers P(x 5

N Joe 33 Plryy) = 33 o Pl
AL~ A 3%"’3 >j
@,’ . ':h/L Y BV MUH%
o i
Mo e Jh
Ve 3y Pluyy  F @'ﬁ Pl y) ~otiod  furet iy
/ \ (
e b s QI @ A Fw)_—_j,x
i S Fett ol 1L Ve - >4
e A

4 >
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DeMorgan’s Law for Quantifiers

W €SP = (T es) 7 f (=)

Exowmpe :
Pley n*>l10

S= {12 3,48
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