EXPLICIT CALCULATION OF THE DYWNAMICS O)
HaRMOAIC OSCIUWATOR IN one DIMension

(d
U= %mcozfxf Fs-m@x

We Aanhoduce an arb[‘(m:y ewmay scale €

Seb o= 5 Ao that TS bt

{’xdd (t+AT)- X,y (T) + Uy (t)AT - ‘;’_‘xad{t)A‘cl

D;d (T+ At) = l);dft) - é (*ad(t)‘* x, (t+ A'C))At

ohere "ad" .w;ob;ca)-% thet all quamh"/ﬂ% are adumcn sronal
(_'de‘ ?:C:) We DO NOT WRITE "ad” be/oc,o
. A'Cl - we b laced
x(t+AHT) = (4— -2—») x(t) + At v(T) _l( C;g:‘ftf )
<1 -
U(t+4<) = o) - 4232(@% 42-3 [( “%)ﬂt)wﬁ AT U/t)]

\

= -4t (4~ %"’)x(c) < (4~ %I)O‘(t)

The evo bihon can be Qewed as «
dync«mfcal Pmcess

( Q('C-f-A'c)) A- A?tl A-c ( 2(t)
U(t+47) ) (‘At(4~ Al‘) 4. 4T’ U (T)
&
Ty mo i x For‘m

'X.(-C'fA'C) ’;CC’C)
J- A (
O (T+07) V(t)




NO“"& dei. = &, 1.‘ T A'C‘l
A (/W ) AT (4*2*):/1

The relahon dek A AmPI.éA con yewehon of

?l’»am. Apace olume
99:,('c+dt) ?O('ud’t)

dox(Txdr) Ju(T= dt) %4( ToxT) Dlc)
Y x(T+dT se(ttdt)  DUlTvdt)

fao("c) 2 v(T)
vdy (T )dv(T) vli Hon Hoe

Jacob—-an
< | dek A]dx()dv)
= dx(x) dvlt)

EXISTEANCE OF A CoWSERVED RA M1 LTON IAN
e want L sShow that there o unks o counserwedl

hawu (totion

%\’L(’Cw‘ At) = ax(c) +bule) ] a' be=1

V(T At) - cx(T) ta o(T)

(e fook Bmat HeT) = A x(e)'s Ro(t)
We wizh & fnd AB 4uch that

Hee) = H(t+AT) [oomercm%r)]
Tf HR) 4 coustwed, oburousty AH(t) & covserved
for any . e con Huo fix ame of He fovo
courkan by . Fe [n=4 ]

2
—




Hie)= L ote)'s Aac(e)’

L
2
H(t+ax) = ‘é‘U'(T-fA‘C)z? Ax(m«AﬂL

p 2

-

51 [ 2(c)+Q u-(t)J (mc(t)+ }oU'('C))
(éi )x(r) 4 (% + Abz> ()
« (ac+ 2hab)x(x) ()

IAF H(x) = H(T*A‘c), the tevrm oct)o(v) aboutd ot
be Fmem;b

L =
0C «2Pab =0 30
IVO HMCQ/EQ e Wyt a—(;)cz/’
LS
C L c < - <. = . =
?-Fg v—z'ti—g(/{—#bC)-—;f 2L Z--’-Q
\ ?
a 2,8 0 < proa be_ A/, 2 2
7y b A X —— == = ~£>)
g1 gop b - glaec)= 3
Mrcfore
2
He) = 4 o ¢ < _4f,_ 4x
T) o(T) S (%) ~ 2(4 )

2
(Oe 9 back G dimensional ums

- 4 a4, 4T ¢
szo('c)-; (4 Z)?C(‘C)

4 A'C
eHm) = £ Uy« 3(4- Ay é’x(t)




Tt {ollows

M0 Aot DABEY ot
GH(C): E—_+ é-rmm(/(_ )q_,
. ———— -
buf U{Z AN Iﬂdt t‘/rt HQM“—OW'Qm

H('C) — Ham“‘bmmm AFV' At =0

"ﬂ,w —Q)\cwlvwoe, O)C G Cowyeused HaWu“fom-a‘n

£% AL {:\mf we are And eed Fuformn;ﬁ o
tmulohan, of @ <kihshcal mechames Ay shen

guT: The Hawa lbonian 42 not the covkect oke

° HD z(m\/V’OoQMO?A A Aﬁgkmwlﬁ.o E1Q/.)
o M.C TDEES NoT (nhrodumce @ /}:jSJ-emovL)‘c bicws

IF M 4n Amall  the Erans Moy Lbe SHALL

IV\ ?Y‘\V‘CA‘)'Q, A can be checked 9 Fre'(]&wm"."ﬁ
runs anth huo JJ\FF‘M—(’M{' volue OJC AL




Howerer | the ennlence oF o courewed H (<)
A}J W /to 3uarc«u4’% a /dl*mla'SHCaf-

mechauica ammo ach.

Th He lnc(\r‘mon;c,-osq‘“a‘mr Fmb'em noke that
the ,'_)OLQM"\O«Q/ Ay not (Doumdto( FrROM BELW ,,,(l

1 \
w At o4 aes &
- 4 <0 A > e

S+

Tf At /@cuae/r that T/,W we have a Fo}fcw%c.&
that & not BINDIWG

I U/(X): ( = C"_i\A,tl) U(x)

j’x

I—F the )90,—0.\%0&, 4 nokt  bounded me bedo oo
the oblno\m{w 4 unshible .

[l and (0| BOTH Increase

(N GeNneRAL: At Ahoutd be  (much) amaller thotl
all \\tjp1'CmQ AW” C/[’)a‘rc‘o"erl?/lm'rj Hoe sjs}ﬁm.
Otherunse j the C{ynam»a AN U"'s"c‘“e"




