
bilocal M−1NLS2 (2.23) M−1NLS (2.7) bilocal

ham.struc. Ut = Vx + 3UUx At = Axx + (2A2
−B)x ham.struc.

Vt = Uxxx + VxU + 2UxV Bt = −Bxx + (4AB)x

U = j − j̄

V = (j + j̄)x −

1
2 (j + j̄)2

6 �
�
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A = ψx/2ψ

B = ψψ̄

6

struc.1 non-loc NLS2 (2.15) �
�

NLS (2.1) struc.1 local

struc.2 local jt = (jx + j2 − 2jj̄)x ψt = ψxx − 2ψ2ψ̄ struc.2 non-loc

j̄t = (−j̄x − j̄2 + 2jj̄)x ψ̄t = −ψ̄xx + 2ψ̄2ψ

j = QP

j̄ = Qx/Q−QP

6
ψ = −P̃

ψ̄ = Q̃x − Q̃2P̃

6

DNLS S
S

S
S

S
S

SSo

QNLS

Pt = Pxx + 2(P 2Q)x P̃t = P̃xx + 2P̃ 2(Q̃x − P̃ Q̃2)

Qt = −Qxx + 2(Q2P )x Q̃t = −Q̃xx + 2Q̃2(P̃x + Q̃P̃ 2)

P = px

Q = q

6
P̃ = −eh−h̄hx

Q̃ = eh̄−h

6

AuxNLS (3.2) S
S

S
S

S
S

SSo

PotNLS (2.18)

pt = pxx + 2p2
x
q ht = hxx + h2

x
− 2hxh̄x

qt = −qxx + (2q2px)x h̄t = −h̄xx − h̄2
x

+ 2hxh̄x

p = T
q = Sx/Tx

6
h = −σ
h̄ = σ + ln τx

6

bilocal inv. Ur-NLS1 (2.28)
�
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Ur-NLS2 (2.36) bilocal inv.

ham.struc. Tt = Txx + 2TxSx τt = −τxx − 2τxσx ham.struc

St = 2SxTxx/Tx + 3S2
x − Sxx σt = σxx − 3σ2

x − 2σxτxx/τx

Other Miura maps: UrNLS1 to PotNLS: h = S h̄ = −S + ln(SxT
−1
x )

PotNLS to DNLS: P = e−(h+h̄)hx Q = eh+h̄

QNLS to NLS2: j = −P̃ Q̃ j̄ = Q̃x/Q̃− P̃ Q̃

NLS2 to M−1NLS: A = 1
2 (j − j̄ + jx/j) B = jj̄

Useful composite maps: PotNLS to NLS: ψ = eh−h̄hx ψ̄ = eh̄−hh̄x

PotNLS to NLS2: j = hx j̄ = h̄x

Figure 1. The Equations of The NLS Tower.


