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* There is a introduction meeting on
Wednesday, January 31 at 8:30 AM
in Science Center D

* For information on how to section for
this course, start here. The
sectioning process starts on Monday.

» ectures start the week after, on
Mondaly, February 5'th

* We will use the 3rd edition of Otto
Bretschers Book as in previous
semesters. You do not necessarily
need the solution book which gives WITH IE
you solutions for the odd numbered DTTO BRETSCHER
problems.

Please send questions and comments to math21b@fas.harvard.
Math21b | Oliver Knill | Spring 2007 | Department of Mathematics | Faculty of Art and Sciences | Harvard
Uni it




by Otto Bretscher

3rd Edition!

. WITH
Solution manual . 3 E

optional OTTO BRETSCHER
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* |. Midterm: March 7, 7-8:30 PM, Hall C

* 2. Midterm: April 10, 7-8:30 PM, Hall C

* Final Exam, will be arranged by registrar




* 3 Homework jokers




* LinearTransformafions

* Linear Subspaces

* Determinants
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* Differential equations. ~ _

* Fourier theory

* Partial differential equations




@ | Midterm ® 2 Midterm Homework @ Final ® Lab




@® |.Midterm ® 2. Midterm Homework @ Final

Grade |l

Grade = max(Grade |, Grade lI)
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Lab

cah be done in

the time of doing
a HWV.

* only can improve
your final grade

* should be fun
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Where is linear algebra
used?




Probability theory
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Quantum Computing
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Quantummechanics













Partial Diff equations




VVave equation
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Dynamical Systems
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Fourier Theory
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Apropos movies: Fibonnacci
- i

,1,2,3,5,8,13,21,.....










Application: page rank

Assume we know the link
structure of the web .VWe want
to know the probability
that a random surfer visits a

given page.




Example:

harvard.edu

@
\
‘ / mit.edu

courses.fas.harvard.edu/~math2 b




Linear algebra kicks in:

0 1 1/2
harvard.edu T — 1/2 O 1/2
1/2 0 0

I — )

courses.fas.harvard.edu/~math21b




d=0.85 “damping factor

0 1 1/2
T=1|1/2 0 1/2}
1/2 0 0
1 —d 4.3
(1—dIl)"' | 1—-d| =1 3.3
1d} {24}




This illustrates:

* There are many applications

In the page rank case, this was a
Markov process from probability
theory




Sections

MWE 10-11. 11-12
* 9-10 or 12-13 with sufficent

enrollment

* TTh 10:00-11:30, 11:30-13:00

we probably will have 5
sections




How to section

We use a hacker interface:

* ssh to section@ulam.fas.harvard.edu

* enter preferences

This can be done in | minute



mailto:section@ulam.fas.harvard.edu
mailto:section@ulam.fas.harvard.edu




How does it work!?




% Internet
ﬂa'.'“.d § Mozilla

E-mail

Cutlook Expres:

g ) Tour Windows »

SYSTRAMN Clipbe

--j SecureCRT 4.1

1 Inkernet Explon
MSH

- " windows Media

all Programs

Secure CRT

Set Program Access and Defaults

= windows Catalog

2

Windows Update
SecureCRT 4.1

AcCcessaries

Zames

| Skartup

-

i
b
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|

a

Internet Explorer
MSH

Cuitlook Express
Remaote Assistance
Windows Media Playver
Windows Messenger
Windows Movie Maker
lava Web Skark

| Google Earth

SYSTRAMN Personal 5.0

SecureCRT 4.1

3
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A=
v IER,

|
HISTORY
CRDER
README
SecureCRT 4.1

Log Off E Shut Dovin

SecureCRT 4.1 Help
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Quick Connect

% not connected - SecureCRT

Eile- Edit Wiew Options Transfer
BlE+C
Alt+0
Reconmeck

Prink
Pkt Setup. ..

80 Cols  |¥T100 I_I_ i

Recycle Bin

I 3 Etart I not connected - Secu...




Cipher:

Authentication

Recycle Bin




host: ulam.fas.harvard.edu
user: section

Protocol:

Hozthame: |u|am.fas.har\-'ald.edu

Pt 122 [ Use firewal to conmect

Uszername: |Secti0r1

Authentication

Primary: | Pazzword

Secondarny: | <MNone:

[ Show quick connect on startup [v Save session

Connect | Cancel

24 Rows, 80 Cols  (WT100

2J

' Start | not connected - Secu...
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Enter HUID

ﬁ'% ulam.fas.harvard.edu {4) - SecureCRT

s Transfer Script Tools

|24 Rows, 80 Cols [WT10D | . i

Recycle Bin

i 5 5tﬂl‘t I ulam.fas.harvard.edu ...




Enter HUID and name

ﬁ'% ulam.fas.harvard.edu {4) - SecureCRT

s Transfer Script Tools

|24 Rows, 80 Cols [WT10D | . i

Recycle Bin

i 5 5tﬂl‘t I ulam.fas.harvard.edu ...




Confirm

ath . harvard ,edu

Mathematics

Recycle Bin

i 5tﬂl‘t I ulam.fas.harvard.edu ...




Chose Math21b

ﬁ'"_% ulam.fas.harvard.edu {4} - SecureCRT

Transfer Scripk  Tools

| 24 Rows, 80 Cols  [WT100 [ g

Recycle Bin

b & Etarl: ! ulam.fas.harvard.edu ...




Chose Section Times

'g”'"‘% ulam.fas.harvard.edu {4) - SecureCRT
i Script Tools  Window

Please select your section choices in order of PT‘EFET‘EH"[E. Tupe I when done.

wosufficient enrol lment L 1 zecti Dn] [ |

o]
3
4
5
=

TTh 11:30-

Ready s l 4, 77 |24 Rows, 80 Cols  WT100 | { o

Recycle Bin

b & Etart ! ulam.fas.harvard.edu ...




Exit the program

'g”'"‘% ulam.fas.harvard.edu {4) - SecureCRT
File Edt 4 ' Transfer  Seript

Press Enter to continue,, .
-

Recycle Bin

it Starl: E ulam.fas.harvard.edu ...




Should | take
Math19b,Math21b
or AppliedMath21b?

* Math|19b: More statistics

* Math21b: More Differential equations

* AMath2|b: More electrical engineering

You have to decide, ask your friends,
chose the style which fits you




Math|19b, Math21b
or AppliedMath2 | b?







Do | need to have seen
Math21a?

¥ No!

* But it can be helpful




Do | have to review
anything before starting
next week!’

* Come with an open mind.

Later on, we will need some
complex numbers.

* A bit of prereading can never hurt.




but every end

The end.

is a beginning....




