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On the integration of nonlinear di�erential equation
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The Lax system of this form is studied in this paper
[a(x), γ(x)] = 0, x ∈ [0, l],

γ′(x) = i[a(x), σ2], x ∈ [0, l],

γ(0) = γ+,

(1)

where a(x) � spectral matrix measure, γ(x), σ2, γ
+ � self-conjugate n × n

matrices, and

a(x) > 0, tra(x) ≡ 1, x ∈ [0, l].

The solution of this system γ(x) is used in construction of triangular models
of commutative systems of operators [1].

Proposition 1. Let σ2 = diag(b1, ..., bn), γ+ = α1σ2 +α0I + iC, where
α1, α0 ∈ R, matrix C = (cjk)

n
j,k=1 = −C∗ and cjj = 0, j ∈ {1, . . . , n}.

Let further κ0, κ1, κ2 ∈ L1[0, l] � are real-valued functions. Then pair
{a(·), γ(·)}, where a(x) = κ2(x)γ(x)

2 + κ1(x)γ(x) + κ0(x), x ∈ [0, l], and
γ(·) = (γjk(·))nj,k=1, is the solution of the (1) if and only if x ∈ [0, l] the
following equations are completed

γjj(x) = γ+jj, j ∈ {1, . . . , n},

γjk(x) = iei(bj−bk)(K1(x)+(γ+jj+γ
+
kk)K2(x))yjk(x), j 6= k,

where

Kj(x) :=

∫ x

0

κj(t)dt, j ∈ {1, 2},

and the functions yjk(·), j 6= k, satisfy the system
y′jk(x) = (bk − bj)κ2(x)

n∑
s=1,s6=j,k

yjs(x)ysk(x), x ∈ [0, l], j 6= k,

ykj(x) = −yjk(x), x ∈ [0, l], j 6= k,

yjk(0) = cjk, j 6= k.

(2)

At that, if cjk ∈ R, j 6= k, then any solution of the system (2) is real-valued.
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