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Interpretation : error  at the next true step

comes from two posts

1) propagation at error from previous

time  step : ( Itch )ei

2) new error fam local truncation : HT
;

Co initial error ( e.g .  raveling from initial card . 7cg )
e

,
= ( It Th ) eo t h To

ez
= ( Itch ) e

,
the

,

= Itch )2eo t ( Kah) HI t HE
,

ez = ( It the
.

t ( lthhth-cotctdbh-c.tk Ez

= ( Itch )3eot octtthlkh-cz.ie

em  = ( Itch )meoth ( Hah )k Em - k



So we get contributors from  initial error
, plus

each local truncheon
,

each scaled by ( Itoh )
't

OEJEM .

Suppose we can find K independent of h such that

I ( It I 2K for Oss EM
.

kidsK led t KhII. IT;
)

S K leo ) t K m

.is/Ts/hM--KIeo/tKTmaxlEj/HellooEKfleo/tkT

max 15.1 ]
OEJSM

Tj → O

If leotso they Hellcats O

and we have loruesuee .

If e. =o
,

Hello = O Ch ) since Tj
-

- och !



A more sophisticated poof, based or the some

ideas
,

shows that Ht
, a ) is

-

continuous and is Lipshutz an u
, Then

Euler 's method as convergent ( assume ee =  o )

ad the error vanishes O ( h )
.

( KT ) max I -5-1 ero - vanishes at the some

hate as The local truncation ever
.

Def: A finite . difference  method is p
- Th order accurate

it (assuming 
initial error is zero ) Hell

@
= OCHP )

.

So Euler 's mother 13 first  order accurate
.

Now
,

about that k

( they
J

could be > I
, so grows  in j .

But Of j SM

I ( I this 't = It that
J A

E ( Italy , )J
u dated toh

.

M
E ( I

thx)

= ( I th
Th



I damn ( Ith s ehltl

It x E e
"

x > O

t
w

six )

f lot =L slot I

f 't )=l g' G) = e
"

> I
.

So ( g -f) (a) =D

(g
-f)

'

( x ) > O for X > O
.

⇒ @-f) G) 30 for x > O
.

( Ith IN )Ms eh
" IM

= EIXIT
w

K
.



Heuristic : At each step we make a  new error
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Other methods
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3) Midpoint ( AKA leapfrog )
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