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1 Generalized dressing approach for exKPH
Let L=0+u 0" +u02+---, B, = L%, the KP hierarchy reads[1]
L, = [Bn, L.

Recently, inspired by the squared eigenfunction symmetry constraint, we pro-
posed an approach to construct an extended KP hierarchy (exKPH) [2]

Bk + qu 17"“ 7 N Z 0 (13‘)
O, L = [Bn, L], Vn # k (lb)
04,4 = Bn(q:), Oy,ms = —By(rs), i=1,...,N. (1c)

Under (1b) and (1c), showing the commutativity of (1a) and (1b) leads to
the zero curvature equation for exKPH (1) and its Lax pair
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Git, = Bn(ai), 1it, = —B)(r;), i=1,...,N. (2b)

Uy, = B,(¥), U, =(Bi+ > 0 'ri) (). (3)

(2) contains the first and second type of KP equation with self-consistent source.
Assume that L of exKPH can be written in the dressing form: L = WOW !
[3]. In this paper, we propose a method to generalize the dressing approach for
the KPH to exKPH.

Proposition 1. Let f;, g; satisfy

O, fi = 0"(fi), Or fi=0"(f), (4a)
0,9i = 0"(9:), 0n9i=0"(g;) (i=1,...,N). (4b)
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then W, L, q;, r; satisfy (1).
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2 exmKPH, reduction and gauge transforma-
tion
Inspired by the squared eigenfunction symmetry constraint [4], we propose

Proposition 2. The extended mKP hierarchy (exmKPH) is constructed as
follows

B}g + Z Qz 7"18 L (8&)
Ly, = [Bn, LL n#k, (8h)
qit, = Bn(q1)7 Tit, = _(aBna_1>*(ri>7 1= 17 e 7N' (80)

The t,,-reduction of the exmKPH leads to

k/n + Z q:0 0, L] (9a)
/\i qizﬁ(qi), /\?7‘1' =—-0" 1£ 8(ri), i = 1,...,N (gb)
where £L=L" = 0"+ V,,_20" 1 + ... + V30. The 7 reduction leads to
(L), = [(Le)¥), L], (10a)
Gt = Bn(@i), i, = —(07'B0)(ry) (10b)

where Ly = L5, + 37, :07'1:0, By, (Lk)"/k.
Proposition 3. Suppose L, ¢;, r; satisfy (1), f is a solution of Lax pair (3),
then

=[T'Lf, G=f"ta, Fioi=—D7H(fr)
satisfies the exmKPH (8).
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