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Website physics bu.edu claumann py355 See here

Édition weekly due
Mondaygradescope by1159pmWritten asst due in

Jupyter asst due in Jupytes
20 perday late not accepted after Wednesday

Office hours TBD probablyFriday

Grading HW 20 PyHW 20
Midterm 1 15
Midterm2 15
final 30

Overview syllabus is online

Calculus Complexfunctions vector calculus linearalg ODES
complementary numerical methods in Python

Materias idiots alight interdict
I wish Harris Mathematical Methods forPhysicists

Online tutorials especially for computationalstuff

Linetal Introduction to PythonProgramming for
scientists and Engineers

Pol Programming experience
Lin alg experience concurrent

Laptops for next lecture

Warm up HW due Monday



Mathematical Preliminaries of AVO 4

what are numbers

Pretty complicated Can add multiply etc

Come on different typesO integer real complex
Useful to build up a picture ofhow they fit together

to Language of Modern math physics
2 Know which numbers to use why
3 Know how to represent them on a computer

sets

A set contains elements

E 21 5 63MY braces denote the
setof

O C 212 2 21
initsan elementof not anelementof

03 C 212
q
subset of

The empty set 0 93 0 212

21 03 u o I 0,13
in

union

03 503 A 2h 212 A 303
t intersection

13 212 03
in
difference



The Cartesian product AxB a b lat A bets

hTTsÑÉfTÉ fedJa
Ex 22 22 0,0 0,1 110 111

R R R x y I ER YER 2D real plane
retal numbers

The cardinality of a set is the number ofelements

121 2

1231 4
2 is countably infinite can labeleveryelementwith

a naturalnumber
Eg 0,1 1 2 2,3 3

othelementist2ⁿᵈ
IR is uncountable



MapIf s et

g
FCA

map dyomau geodomacultargetset
F A B

at Fca

dethuntofATmageorvalueoffata

Imageof A FCA Efca IAEA C B

o f is injective or one to one if every value inB hitatmostonce

F is surjective or onto if everyvalue in B is hit
FCA B

f is bijective if both injective surjective

f has inverse map
F i B A st f Fca ee FCF'CbD b

EI ay axiscodomain fi IR IR Q injective surjective byeek
No No No

a ma

f EI IR Yes No No
x axis halfopen interval

from 0 to A
Graphof f R R aintensive

f i fo cs o is Yes Yes Yes

f Cy 5y



AVO 41.4the

a
fuue thanjust the set can do operationsadd subtract multiply invest etc A set is closed under an operation

if the result always lies on the set

Zero indexing
IN 0,1 2 natural numbers closed under

not under
n

2 2 1,011,2 integers closedunder
not under

A exceptdiffer
Plg I pez g

e 21 03 rationalnumbers closed under
countable no E no limits

number of dense on R

fields a real numbers closed under Its

egg
uncountable no FI
continuous line

complexnumbers closedunder
imaginaryaxis RXIR

i FI

I I k 5
dense in IB

Later complex numbers more carefully



Visualizing functions f R R

A plot or graphof f x can be constructed by
evaluating fix at a discrete set ofpoints xiund

connectingthem

g
71 47

This is what a computer
does

Tedious by hand
I I

But can miss features
I 0,9 0.8

for this class wehave highstandards for sketching
To sketch a function need to identify specialpoints

zeroes minima maxima divergences behavior as Is

f x X e 5

Jun

egg ex

important points
is e 5 xé 5

as

0 f x 6 45

divergence

2,3 zeroes
is e 5

1 11 50
L'Hospital's rule


