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Announcements

Nanoquiz on Thursday
It will be easy!

Yes, this course Is dQH



Homework 1 Posted

(demo in browser)



Course Project

Instructions on course website

Individual or groups of two
Implement and extend a relevant technique

Milestones:
Proposal(500 words)
Checkpoint( 2 pages)
Writeup (6-10 pages)
Presentation (8-10 minutes)




</fannouncements >



7f + 2k ARVIR

Numerical Tools
for Geometry




Motivation

Numerical problems abound

IN modern geometry applications.

Quick summary!
Mostly for common ground: You may already know this material
First half is important; remainder summarizes interesting recent tools.



Client

Which optimization tool is relevant?

Designer

Can | design an algorithm for this problem?



Patterns, algorithms, & examples
common ingeometry.

_— i
Numerical analysis Is duge field.




Rough Plan

Linear problems
Unconstrained optimization

Equality-constrained
optimization

Variationalproblems
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Vector Spaces and Linear Operators

LT+ y] = L|Z]+ Ly
Llct| = cL|T]



Abstract Example

0™ (R)
LIf) = /e

Eigenvectors?




In Finite Dimensions

A x
| N

matrix vector

r— Axr
R/_/

linear operator



Linear System of Equations

A 71 =10b
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Common Strategies

Gaussian elimination
O(rd) time to solve Ax=b or to invert

But: Inversion Is unstable and slower!

Never ever compute Alif you can avoid it.



Interesting Perspective
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How Accurate is inv(A)*b?

Alex Druinsky, Sivan Toledo
(Submitted on 29 Jan 2012)

Several widely-used textbooks lead the reader to believe that solving a linear system of equations Ax
= b by multiplying the vector b by a computed inverse inv(A) is inaccurate. Virtually all other textbooks
on numerical analysis and numerical linear algebra advise against using computed inverses without
stating whether this is accurate or not. In fact, under reasonable assumptions on how the inverse is
computed, x = inv(A)*b is as accurate as the solution computed by the best backward-stable solvers.
This fact is not new, but obviously obscure. We review the literature on the accuracy of this
computation and present a self-contained numerical analysis of it.

Subjects: Mumerical Analysis (cs.NA); Numerical Analysis (math.MA)
Cite as:  arXiv:1201.6035 [cs.NA]
(or arXiv:1201.6035v1 [cs.NA] for this version)

Submission history

From: Alex Druinsky [view email]
[v1] Sun, 29 Jan 2012 12:55:30 GMT (20kb,D)

Which authors of this paper are endorsers? | Disable MathJax (What is MathJax?)

Link back to: arXiv, form interface, contact.

wBe ¥ & O 6

We gratefully acknowledge support from
the Simons Foundation
and member institutions

Download:

e PDF

e Other formats

{license)

Current browse context:
cs.NA

< prev | next =

new | recent | 1201
Change to browse by:

Cs
math
math NA
References & Citations
« NASA ADS

1 blog link genat is this?)
DBLP - CS Bibliography
listing | bibtex

Alex Druinsky
Sivan Toledo

Bookmark gnst is this7)

Bl %R

Semantic Scholar



Simple Example
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Structure?




