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Consider the differential equation

B(t)
dx

dt
= A(t)x(t) + f(t) (1)

with the initial condition
lim
t→0

B(t)x(t) = y0, (2)

B(t), A(t), f(t) - analytic in a neighborhood of zero . It is assumed that B(0)− Fredholm
operator, {φ1, . . . , φn} - a basis of KerB(0), {ψ1, . . . , ψn} - a basis of CokerB(0).

KerB(0) ⊆
k−1⋂
i=0

KerB(i)(0), det[〈B(k)
(0)φi, ψj〉]i,j=1,n 6= 0,

det[λ〈B(k)
(0)φi, ψj〉 − 〈A(k−1)

(0) φi, ψj〉]i,j=1,n 6= 0

for λ = −k + 1,−k + 2, . . ..
If k ≥ 2, then the additional assumption that

KerB(0) ⊆
k−2⋂
i=0

KerA(i)(0), , , , , det[〈A(k−1)
(0) φi, ψj〉]i,j=1,n 6= 0

Then we have
Theorem. Initial value problem (1), (2) in a punctured neighborhood 0 < |t| < r is in the

class of analytic functions of a unique solution. Solution can be represented in the form of a
Laurent series with a pole of order k − 1.

If k = 1 , the point t = 0 is a removable singularity of solutions and we arrive at the
well-known result (see , for example, [1]) .
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