
Traveling Waves of kdv eq.

~>PartI i explicitformula for sol, Waves

PatI - existence ofsol waves with variational.

* 2 wecksago: Introduction waterwave problem
lastweek kal as amplitude eq. =A =MOBA+VAOxA,
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Rem,inder

Atrav wave for the KAU eq. is asolution ofthe form

A(x,H =v(x -cH),ER, iswave speed. V+0
ne

I 2+Ix
·O right-going m
-:8 9at - atywave



InsOtAcx,t) =v(x-CH into deA = -dxA+GAdxA

n -cr =- v"+Gvv=-v"+3(rY","deivative wit.
⑪

~Integration wit.S: -cr+r"-3V2=B, B int. constant.

Sie lim v(s):him v"(S) =0 m Choose Br =0.
ICH 15-x

~>Write as a firstorder system v
=
w

wi =CV +3r2

⑳-sorbit represene

solitary



* n) 4x =
-2 =0

~Focus or 0. Derive explicit.
-cr +v" -32 =0

Mutiply by v' -crv'+v'v"-32
=0

=-E(v23' +(v34'-/v33:
Integrate -

- - v2+(Y-v3 =Bz, Be int. constant.
↳ B2=0

↑(v) 2 =v2[c+2v)

separation of variables S dufra



Freminder:secn(x) =cot(x) , tanh(X)
+sechx)*1

&(sechx)) = - tank (x) sech(x)
& (Sech2(x))-2 tann(x) secn(x)

L
dx

substitution v = - fc sechs),
asechstann(s)

Insertin

S1duSbfstanerstevVC+2v
~

=(2S-· sechs,as =(-2)(es as
-

=tan(s)I



StBy Bs istconstante

vesResu._ c.sech) - (2 +B3)) =-(sech( (9+Bs))
Remark. -
-Thissolution corresponds to the 1-soliton

- explicit formula for 2 solitan

3 + 4 cosh (29+24t)+cosh(49)
A(x,t) =- 12
(t)+cosa(39 +12t))2

19 =x-16t

ti -r
-



One can show A(x,t)--8 sech" (23 =flog3)- 2sech"(n=Elo)
for te 100 n

=x- 4t

PartII:existence of solitary waves with variational methods

In general At+ (A2+(A)x =0, LAL1,x) =m(k)A(tik)
CIdV) As +(A2-d,A)x =0 m(() =k2

4
=1,v =
- 1

A(t,x) =vat) solitary wave sol.) -crtr2-8,00
Define functional

M(Y =ESpvds, EC=S (d, + v3dS
-> inf SEC) / reHCR) 198] St. M(r) =93,930 fixed



Notive:

If v satisfies the minimization problem, then El(V) =A M'(r) for

Some XER

E(vw=2 (E(v+Ew) -E(r)

-( (ox(+awi+ (u+ew)de EOusfü)
-lim/SR)+ 20dyw)+

-> O

+
+3 +324w2+3ds
-

->O

-Ifrds
-SLOVäw) +vwasagärwas



MCvSc =G (M(r+9wI-M(V)) =... =S,RWAS
x E(v) =xM'(r) - -8 + v2 =V

Es v solves 8 with a =c

E) v is a solitary-wave solution and the wave speed is d.

Task:Find minimizers ofthe functional E


