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&uction for diffusion in AD. Part 2.

·atime: inhomogeneous tippusion eq
#- =f(x,+) f(x,di.c
of inhomogeneity

(driving the system; usually given
-> Df =j, B = S-in
f =0"j

f(x,+) =100d(x.t;dtjt' dx'd
L 1
breen's function"
D8(xit; xit =f(x -x) bt -t

(d(x+ixit) =0(t -+)c
· Suppose

j(x,t) =e
- x-z- t

Then,

f(x,t =ltee
- X"et"dx'It'

but what about the initial condition ....



·
Att= 0,

-

*
eTo-X"et"dx'Ot

"f(x) 7 given initial
condition f (x, 0)

·
How do we enforce

f(x,t) -> f(x.d(given), once we've accounted

forj(xt)?
-(f =0-j + h I

d

I solution of homogeneous
problem Dh = 0

which fixes the initial condition.

Notice that we still have

Df= DD". +Dh =j &%

Now, at t = 0,

f(x,t) - g(x) + h(x,0)f(x,)
-h(x,H =Solution of Dh=o

with ·..h(x,0) =f(x,0) - g(x)

·
But then this means we didn't really have the right
D; we had the one for f(x,0) =g(x),



(Notice we ignored the initial condition entirely
when building 5.9
This is ale-it's just a reflection of the fact that the
Kernel of D is contrivial:

Df = 0 has nontrivid solutions

which depend on the initial
and boundary conditions.

· For simplicity, take i.e. at t--as

f(x,t)- a

C
which is reproduced with h =

t - - a in our case

- x2 - +2

j(x,+) = e e

f(x,t) tg

to

to

t7
tg
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f(0,t)

t

·
Note delay in f(x,t) vs. f(x,t)

·
We used contour integration -> more on that in
to obtain dixit; x't future videos

·f =Dj + h
Bh =0

-x-


