
Monday orks:

Topic:Finite Differences
for timedep

Problems

Objectives

①Introduce explicitand
implicitmethods

② Develop 2-level scheme

③ Say something abouterror.



O

⑥ ↑t
&

h
+[

⑲

& &
-> l & ⑥

- .
h X

healso at or k

hyalso ax or h



Back tobasic derivatives

f(x0 +hx) =f(x0) +f'(xahy +f133h]
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f(x)-ff'(x,)

"fuddiff"



Similarly;
f((40) = faith

Thisisfirst-order



f(x0 +h) =f(x0) +f'(x)hx +xhx +1"+sh3
f(x0-h) =f(x)

- f'ohy +fimolbyfirsth
f(x0th)- f(x0-h)) =2f'(x0)hx +h f "(3+) +f"(25)
f(x) =fix-f(x
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Now consider

ut
+anx = 0axo

du(X,z) tadu(x,t =0-

dt
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Try this
du(X,t)
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Many options!



A note on terminology:

Explicit: compute values attime tex

using only values at
time the

Implicit:compute value oftime ten

using other values at time tex

land te)



Try it! ETBS

1 +cux =0 on (0,]
letc =1

periodic
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on [0,D, periodic
le+h(x,0) =1
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Steps define a grid x=up, linspace

② definestep size he

③ plotinitial solution



u(e+1 - Umb
+CUnuace = 0
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Ume+ - Uke + ch.(ur-u - ,e) =0
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umn+1 =(1 - c)ume+hmee

=une
- .(ume - unie
X

=Une - 1 (Une - Unue)
u =f(x) #in itcondition

H =u(5] - x(u[5] - i5m13)



Openquestons

① Why does "smooth"and getsmaller?

② Why does nottravel atthe
correctspeed?

③ Is it "accurate"?

④Why does it"blow up"for>10
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um,e+1 =(1 - any)km,e + aht
largeO Ex

-=>P= &
aht

Qu=triding anyt Tx 6)
/ qu

Uk+1,R





In general, PuUe+
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PuCTex =Qu He +Teh+
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