7. OVERVIEW OF THE INVERSE SCATTERING METHOD
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+.3.1- The KdV —So@w&io(iw&v_r comuiiov\.7

« We will follow e roudtz taken %j Go.rdvfr‘) Greene, Kruskal & Miura §
who discovered the wutbod in e lat 60's |
We want solve +ae kdv eqn on tha fll Gne

U, +6uu, +u, =0 l (xeﬂl,'\;:-o) (@40)

J

with e nitioh condition

w(x,0)= £6) | (312)

whie f(x) is s\&f—(d.mfgj locclised in space. -
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U, + 6 (A-v*) v, + Vv =0 (2.13)
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W= A-v'-v, (214)

Soda'.s%{u the kdV 2quafien (3.10).

® Now we f&mk Q.LDOLCk 'H’vis baduvards-. "l:qk:z__l_b_'tb e knowin . qw:l ‘bg_
to solve (?.H-) for V. (NQ, can Iﬂnore. G—.l&) From wow ew, )

(F4) is a Riccake Qquailow (1% order ODE quasiralic. in e unkcnown)
amd can be rewritken as a Wnear 2™ order ODE in a standard Way .
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or

Yx T Uy =AY (310)

e TWs Qquaﬁm\ e remarkable (Q“A attrotid o ofterition of GGKM)

because it is V\D'tewwﬁ buk the ﬁm-iwdk‘:eudu&k SCQWGO\LV\%%[\_ )
‘belb ctwavvtum— Wwoevamcal Wm Lor a Fo.r\:\c)d. m a Po‘\lwﬁai -W.
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a. Wt was known about equalvons of this type ("Schrodinger problams” ).
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(o'\;}c} relolidl To welk- lnowy ST 1 = LAOUVL WL PrOQ\Q'M‘; )

\4.3.2? Racipe for cov\struc‘dwa He KaV solubion | (in3 ffﬁs’i_g)g)

The diffecentiok eqn 1S n .

(@) DisAssEMBLY (scATTERING ) * K

N : & only agpears as a paramder , Hrowgh ute), in (319).
Start ok t=0: witial data w(x,0) P\.aﬁg'\:e\o., ol of a ?o'ti«wﬁal.
For each eigenvalus A, Y is o different tziazmﬁmoﬁcw (Qilcz"a,iaszw/e&orj
but t's a ﬁmchcm) . Tk dascribes the seodter‘wg of a particle off Hae
potentiol with certain refleckion and transwmission coefficiests (i-e.
the asymplotic valuss of 1y ot 'x.——)-.\:oo), The seb of HRese coefficents,
for differedt values of X, are the INITAL SCATTERING DATA S(0).




« ANALOGY WITH LINEAR PROBLEMS AnND FOURIER TRANSFORM :
_ kdV | Linear PDE

A — |k

SCOLJWQerxj dota S(O) ST {CL(K)O)} Tourter transformed fiekd -
orj3i(), B |

TIME £V0O
(b) EVOLUTION -

Next we have to evolve Hee Qigenvalues A and, the chﬂ:Q% detm § forward int.
« AMAZING FACT :

W) okys KdV eqn = Eigenvalues M) are. indspenciut of & |

Therefore  we OM:’ nad o evolve the sca&m—b@ data, S(©) — S(¥) , N

and this time envolubion is %implg.

(©) ReAsSEMBLY (INVERSE SCATTERING) 1\

The final sip it reconstruck the polembial wixt) from Ha
&aﬁﬁri@ data S(t) at time T. This is called. “inverse Scaitex'wtj" .

Ik may \ee surpris{vg that owe can do it (c(:. “"Can You lwar tha =
Shape of a deum?") bt that this is possible for Huse Sehurs dinger
problewms was ckamcb known ak the time of GGkM .

. Un&ﬁ.rstomc(iw\a each of Hese s‘lips wil take us Hime |
T wilk ke a ﬁood idea. Yo kagp m&rrl@ lbaclk to this overview
QS wWe 80 a,lov@ .



