
linear algebra parallel

How do we understand a linear function

TleftxrightAx A nonsingular

Suppose we're trying to solve

Aoverrightharpoonxoverlineb
One approach is to solve the smaller

problems Aoverrightharpoonxoverrightharpoonej Ieee overlineei is the



The Diral function

xneq0

deltaleftxright0int_inftyinftydeltaleftxrightdx1
deltaleftxright inempatible

int_inftyinftydeltaleftxrightfleftxrightfleftpartialright
int_inftyinftydeltaleftxxirightfleftxirightdxifleftxright

ida introduce an impulse modeled by

8 into a system and model

its evolution by tee PDE

E g utuxx
uleft0xrightdeltaleftxxiright



lets look at some function families that

limit to deltaleftxright

frac1pifracvarepsilonx2varepsilon2Svarepsilonleftxright

Hvarepsilonleftxrightfrac1sqrtpivarepsilon2ex2varepsilon2
In both cases lim_varepsilon0int_inftyinftydeltavarepsilonleftxrightfleftxrightdxfleftoright

lim_varepsilonrightarrow0int_inftyinftyHvarepsilonleftxrightfleftxrightdxfleftoright
So in some sense deltavarepsilonrightarrowdelta

Hvarepsilonrightarrowdelta
varepsilonrightarrow0

If we cheat for a second it almost lookslike

leftlangleSafrightranglerightarrowfleftoright leftlangleH6frightranglerightarrowfleftgright



Our goal now
is to incorporate forcing

into our analysis

we'll begin with

utkuxxfleftxtright the forced

heatequation.to
start lets take a new approach to

utkuxx
uleftoxrightfleftxright
uleftt0rightulefttlright0

By super positive if I knew the behavior

of a concentrated unitbump at xiinleftolright

I could buildup behavior for a general P

Basically we want a function

Gleftxxitright so that Gleftxxi0rightdeltaleftxxiright
and GtkGxx



Then if I wanted the total response

to m0leftxrightfleftxright

ulefttxrightint_0lGleftxxitrightfleftxirightdxi
addingup a bunch of responses mu

an impulse of fleftxiright at xxi

In this case

ulefttxrightsum_n1inftybnekleftfracnpi1right2tsinleftfracnpixeright
sum_n1inftyfrac2lint_0lfleftxirightsinleftfracnpixilrightdxiekleftfracpipilright2sinleftfracnpixlright
frac2lint_0lleftsum_n1inftyfleftxirightsinleftfracnpixilrightekleftfracnpilright2tsinleftnpixrightrightdxi
int_0lleftfrac2lsum_n1inftyekleftfracpinlright2tsinleftfracnpixilrightsinleftnpixrightrightfleftxirightdxi



Gleftxxitright

Gleftxxitrightfrac2lsum_n1inftyekleftfracnpilright2tsinleftfracnpixilrightsinleftnpixright
ulefttxrightint_0lGleftxxitrightfleftxirightdxi
uleft0xrightint_0Gleftxxi0rightfleftxirightdxifleftxright

deltaleftxxiright

int_01deltaleftxxirightfleftxirightdxifleftxright
so formally

6leftxxi0rightdeltaleftxxiright
Dirac delta function

Gleftxxitright is called the Greens function

for tee problem




