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where 7 # 0 is given real number.
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I. A. Kipriyanov, Singular Elliptic Boundary-Value Problems

(Moscow, Nauka, 1997) [in Russian].
B-elliptic, B-parabolic, and B-hyperbolic equations.

B-hyperbolic equation
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Mixed Problems with Integral Conditions for B-Hyperbolic Equations

Mixed Problems with Integral Conditions for Hyperbolic
Equations with the Bessel Operator (Moscow, Publishing
house of Moscow University, 2021) [in Russian].

Uy = Ugy + gugc, (x,t) € D
x
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Mixed Problems with Integral Conditions for B-Hyperbolic Equations

p>1;|p|<1,and p#0

!
/xpuxtdx—A 0<t<T,

0

ux(l,t)+/u(x,t)1"’d:c:0, 0<t<T
0
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Mixed Problems with Integral Conditions for B-Hyperbolic Equations
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Mixed-Type Equations with Bessel Operator

D={(z,y): 0<z<l,—a<y<p};
D, =Dn{y>0}, D_=Dn{y <0}

p>1;|p|<1,and p#0

Uy + (SELY)Uyy + guz =0, (r,y) e Dy UD_

l
[auwpyds=a, —a<y<p
0

N. V. Zaitseva

Transmutation Operators and Applications, Trends in
Mathematics (Birkhduser, Cham, 2020);

Differential Equations 57 (2), 2021.

o

ZAITSEVA NATALYA VLADIMIROVNA MPDSIDA-2023



Statement of the Problem 1; p > 1, |¢| <1, and ¢ # 0

D={(z,y): 0<z<l,—a<y<p}

u(z,y) € C(_> NC*(DyuD-),
Uy + (SELY) Uy, + gux Tl ’ =0, (x,y)e D UD_,
u(z, B) = p(z), ulz,—a)=1y¢(), 0<z <],

o, o
S ytuy(@,y) = lim (—y)tu(z,y), 0<z<i,

l

[aupdo =4, —a<y<s

0

M. V. Keldysh [Dokl. Akad. Nauk SSSR 77(2), 1951].
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Statement of the Problem 2; |[p| < 1, and p #0; |¢| < 1, and ¢ # 0

u(z,y) € C(_) NC?*(D, UD_),

Uy + (SENY)Uyy + puac =0, (z,y) e D UD_,

| B
U(ZE,B) = §0<I>’ U(ZL' _a) = w(‘r)a 0<z<l,
lim 2Pu,(z,y) =0, —a<y<}p,

z—0+

q
ygrg+y uy (v, y) = Jim (=y)tuy(z,y), 0<wz<lI,

l

[aupdo =4, —a<y<s

0

l l

/mpcp(x) dx = /xp¢(z) dr = A

0 0
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Solution of the Problem 1
Formal Fourier—Bessel series

u(@,t) =Y un(t) X, (x)
X, (2)
X, (z) = = , n=0,1,2,...,
@ || X (2)]]

l
IZu@F = [ a7 %w)do,
0

Xo(x) =1, Xu(w) =27 Jom(A\uz), n €N,
JpTHO\nl) =0
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Solution of the Problem 1

Pny/ (ay)1=90n (ay)+nA/ (BY) 1~ An(y,5)

) y >0,
u (y) — An(aﬂﬁ)\/(aﬁ)liq
" P/ (—ay)1=1Bn(0,—y)+¥ny/ (—BY) 1 =100 (—y,B) il

An(a,B)4/(aB)' 9 ’

where
An(y, B) = <_J%<i/\nﬁ)‘]%(i>\ny) + Jig (1A ) o (i/\ny)) i

By(a, =y) = =Ja (An0) Jia (= Aay) + T 10 (M) St (= Any),

D@, B) = i1 (An@) 1z (AnfB) + Tiza (An) Juz (iAn) ’
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Uniqueness Theorem

Theorem.

If there exists a solution of the Problem 1, then it is unique if and
only if condition

An(a; f) = io1 (An@) g (iAnf) + Jizg (M) Ju1 (iAnff) # 0

holds for all n € Ny := NU {0}.
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