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A class of systems arising from the study of vortex

configurations in self-dual gauge field theories

e Consider the problem:
—AW,' = Zjll a,-je""f — 4-7TN,'50 in R2
fRQ eVi < oco.
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A class of systems arising from the study of vortex

configurations in self-dual gauge field theories

e Consider the problem:
—AW,' = Zjll a,-je""f — 4-7TN,'50 in R2
fRQ eVi < oco.

(1)

e Here N; > —1, j=1,...,mand A = {a;} is a symmetric matrix.
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A class of systems arising from the study of vortex

configurations in self-dual gauge field theories

e Consider the problem:
—AW,' = Zjll a,-je""f — 4-7TN,'50 in R2
fRQ eVi < oco.

(1)

e Here N; > —1, j=1,...,mand A = {a;} is a symmetric matrix.
e By setting: w;(x) = uj(x) + 2N;In |x|, we reduce (1) to:

—Auj =3, aj|x|*Nie% in R2
% Jgz [x[PNievidx < +o0

(2)
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A class of systems arising from the study of vortex

configurations in self-dual gauge field theories

e Consider the problem:

{—AW,' = Zjll a,-je""f — 4-7TN,'50 in R2
w:
Jg2 €% < 0.

(1)

e Here N; > —1, j=1,...,mand A = {a;} is a symmetric matrix.
e By setting: w;(x) = uj(x) + 2N;In |x|, we reduce (1) to:
—Auj =3, aj|x|*Nie% in R2
% Jgz [x[PNievidx < +o0

(2)

e Clearly If uj solves (2) and for every R > 0 we define
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A class of systems arising from the study of vortex

configurations in self-dual gauge field theories

e Consider the problem:
—Aw; = Zjll a,-je""f —47N;dg in R2
w (1)
Jg2 €% < 0.
e Here N; > —1, j=1,...,mand A = {a;} is a symmetric matrix.
e By setting: w;(x) = uj(x) + 2N;In |x|, we reduce (1) to:
{—Au; =3 aj|x|*Nie% in R2

% Jgz [x[PNievidx < +o0

(2)

e Clearly If uj solves (2) and for every R > 0 we define
u,(R)(x) = ui(x/R) —2(N;i +1)In(R) Vi=1,..m, (3)
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A class of systems arising from the study of vortex

configurations in self-dual gauge field theories

e Consider the problem:
—Aw; = Zjll a,-je""f —47N;dg in R2
w (1)
Jg2 €% < 0.
e Here N; > —1, j=1,...,mand A = {a;} is a symmetric matrix.
e By setting: w;(x) = uj(x) + 2N;In |x|, we reduce (1) to:
{—Au; =3 aj|x|*Nie% in R2

% Jgz [x[PNievidx < +o0

(2)

e Clearly If uj solves (2) and for every R > 0 we define

u,(R)(x) = ui(x/R) —2(N;i +1)In(R) Vi=1,..m, (3)

R)

then u,( also solves (2) and moreover
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A class of systems arising from the study of vortex

configurations in self-dual gauge field theories

e Consider the problem:
—Aw; =7, aje" — 4nNido in R?
fRQ eVi < oco.

(1)

e Here N; > —1, j=1,...,mand A = {a;} is a symmetric matrix.
e By setting: w;(x) = uj(x) + 2N;In |x|, we reduce (1) to:

—Auj =Y aglxPNe? in R? @)
% Jgz [x[PNievidx < +o0
e Clearly If uj solves (2) and for every R > 0 we define
uF(x) = ui(x/R) = 2(N; + 1) In(R) Vi=1,...m, (3)

(R)

then u;" also solves (2) and moreover
1 1
o | ]x\zN’e”' Ddx = o \x|2N’e”'dx (4)
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e We focus on the radial solvability of the problem
—Auj =", aj|x|*Niet  in R2

% Jre |x|2Nietdx = B;.
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e We focus on the radial solvability of the problem

—Auj =", aj|x|*Niet  in R2

% Jre |x|2Nietdx = B;.

e It is well known that any solution to (5) satisfies Pohozaev
identity:
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e We focus on the radial solvability of the problem

—Auj =", aj|x|*Niet  in R2
1 2N; Lu;

2 Jpe IX[PMetidx = B

e It is well known that any solution to (5) satisfies Pohozaev
identity:

2.2 %aijﬁiﬁj = > 2Nk +1)Bx = 0. (6)

i=1 j=1 k=1
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e We focus on the radial solvability of the problem

—Auj =", aj|x|*Niet  in R2
1 2N; Lu;
2 Jpe IX[PMetidx = B
e It is well known that any solution to (5) satisfies Pohozaev
identity:

2.2 %aijﬁiﬁj = > 2Nk +1)Bx = 0. (6)
i=1j=1 k=1

So (6) is one of the necessary conditions of solvability of problem

(5)-
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e We focus on the radial solvability of the problem

—Auj =", aj|x|*Niet  in R2
= Jre IXIPMietidx = ;.

e It is well known that any solution to (5) satisfies Pohozaev
identity:

m m 1 m
ZZEaUBiBj_Zz(Nk_‘_l)ﬁk =0. (6)
i=1 j=1 k=1

So (6) is one of the necessary conditions of solvability of problem
().

e Moreover, the following condition, arising from the finiteness of
integrals in (5):
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e We focus on the radial solvability of the problem

{—Au; =2 aj|x|*Niet  in R2

% fRQ |x|?Nietidx = f3;.

e It is well known that any solution to (5) satisfies Pohozaev
identity:

m m 1 m
ZZEaUBiBj_Zz(Nk_‘_l)ﬁk =0. (6)
i=1 j=1 k=1

So (6) is one of the necessary conditions of solvability of problem
().

e Moreover, the following condition, arising from the finiteness of
integrals in (5):

m
> apf > 2N +1) Vi=1,..,m, (7)
j=1
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e We focus on the radial solvability of the problem

{—Au; =2 aj|x|*Niet  in R2

% fRQ |x|?Nietidx = f3;.

e It is well known that any solution to (5) satisfies Pohozaev
identity:

2.2 %aijﬁiﬁj = > 2Nk +1)Bx = 0. (6)
i=1j=1 k=1

So (6) is one of the necessary conditions of solvability of problem

(5).
e Moreover, the following condition, arising from the finiteness of
integrals in (5):

m
> apf > 2N +1) Vi=1,..,m, (7)
j=1

is also one of the necessary conditions of radial solvability of
problem (5).
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The "classical” Liouville equation
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The "classical” Liouville equation

e In the case of m =1, and N = 0 problem (2) reduces to:

—Av =)Xe¥ in R?
Jg2 €Vdx < 400.
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The "classical” Liouville equation

e In the case of m =1, and N = 0 problem (2) reduces to:

—Av =)Xe¥ in R?
Jg2 €Vdx < 400.

Theorem (Chen-Li)

A
If X\ > 0 then Eq.(8) = / e’dx =4, 9)
2 R2
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The "classical” Liouville equation

e In the case of m =1, and N = 0 problem (2) reduces to:

—Av =)Xe¥ in R?
Jg2 €Vdx < 400.

Theorem (Chen-Li)

27

and all the solutions are fully classified.

A
If X\ > 0 then Eq.(8) = / e’dx =4, 9)
R2
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The "singular” Liouville equation
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The "singular” Liouville equation

e In the case of m =1, and N # 0 problem (2) reduces to:

{—Av = |x*Ne” in R2 (10)

Jgo XN eVdx < +o0.
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The "singular” Liouville equation

e In the case of m =1, and N # 0 problem (2) reduces to:

{—Av = |x*Ne” in R2 (10)

Jgo XN eVdx < +o0.

Theorem (Prajapat-Tarantello)

1
Eq.(10) = / Ix|?N e¥dx = 4(N + 1), (11)
27T R2
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The "singular” Liouville equation

e In the case of m =1, and N # 0 problem (2) reduces to:

{—Av = |x*Ne” in R2 (10)

Jgo XN eVdx < +o0.

Theorem (Prajapat-Tarantello)

1
Eq.(10) = / Ix|?N e¥dx = 4(N + 1), (11)
27T R2

and all the solutions are fully classified.
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The system (2) when a;; > 0.
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The system (2) when a;; > 0.

Consider the conditions:
Bi >0 i€e{l,...,m}
7 bauBil) — S 20N+ 1)8 = 0
>0 %&'jﬁiﬂj) =2 2(Ni+1)B8; <0 VJ, 1< |[J[<m
iedjed ied
(12)
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The system (2) when a;; > 0.

Consider the conditions:
Bi >0 i€e{l,...,m}
7 bauBil) — S 20N+ 1)8 = 0
>0 %&'jﬁiﬂj) =2 2(Ni+1)B8; <0 VJ, 1< |[J[<m
iedjed ied
(12)

Theorem (Chipot-Shafrir-Wolanski)

If ajj > 0, det A # 0 and N; = 0 then (12) are necessary and
sufficient condition for radial solvability of (5).
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The system (2) when a;; > 0.

Consider the conditions:
Bi >0 i€e{l,...,m}
7 bauBil) — S 20N+ 1)8 = 0
>0 %&'jﬁiﬂj) =2 2(Ni+1)B8; <0 VJ, 1< |[J[<m
iedjed ied
(12)

Theorem (Chipot-Shafrir-Wolanski)

If ajj > 0, det A # 0 and N; = 0 then (12) are necessary and
sufficient condition for radial solvability of (5).

A\

Theorem (C.S.Lin-Zhang)

In the settings of previous theorem a radial solution to (5) is
unique (up to scaling (3)).
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Theorem (P-Tarantello)

If ajj > 0 and N; > —1 then (12) are necessary and sufficient
condition for radial solvability of (5). Moreover, such a solution is
unique (up to scaling (3)).
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Theorem (P-Tarantello)

If ajj > 0 and N; > —1 then (12) are necessary and sufficient
condition for radial solvability of (5). Moreover, such a solution is
unique (up to scaling (3)).

Here A can be degenerate. The particular case when det A # 0
was treated independently by C.S.Lin and Zhang.
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A degenerate system arisen in the study of selfgravitating

strings
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A degenerate system arisen in the study of selfgravitating

strings

e For b >0 and N > —1 consider the problem:

{Av = ebv ¢ |x|?Nev in R? (13)

= Jre (€2 + [x[2Ne")dx = o
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A degenerate system arisen in the study of selfgravitating

strings
e For b >0 and N > —1 consider the problem:

{Av = ebv ¢ |x|?Nev in R? (13)

= Jre (€2 + [x[2Ne")dx = o

e It can be easily verified that if b= 1/(N + 1) then a = 4(N +1).
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A degenerate system arisen in the study of selfgravitating

strings
e For b >0 and N > —1 consider the problem:

{Av = ebv ¢ |x|?Nev in R? (13)

= Jre (€2 + [x[2Ne")dx = o
e It can be easily verified that if b= 1/(N + 1) then a = 4(N +1).

e Then by setting uy = bv — In b, up» = v we reduce (13) to the
degenerate system of the form (5):
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A degenerate system arisen in the study of selfgravitating

strings
e For b >0 and N > —1 consider the problem:

{Av = ebv ¢ |x|?Nev in R? (13)

= Jre (€2 + [x[2Ne")dx = o
e It can be easily verified that if b= 1/(N + 1) then a = 4(N +1).

e Then by setting uy = bv — In b, up» = v we reduce (13) to the
degenerate system of the form (5):

—Au = b%er 4+ b|X|2Ne“2 in R2
—Aup = be"t + |x|*New in R?
i foo €rdx = By (14)
i fRz |X|2Neu2dx = [
(bf1 + B2 = a.
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Theorem (P-Tarantello)

Assume that v is a radial solution of (13).

1 4 4
ifb>N+1 then max{b,4(N+1)—b}<a<4(N+1),
if 0<b< then max < 4(N +1) 4 4N+1)p < <i
i W D e ' B a< 4t

Moreover, in the later cases there exist the unique radial solution
to (13).
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A system (5) with positively defined matrix A
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A system (5) with positively defined matrix A

e What can we say about solvability of (5) if A is positively defined
but can contain negative entries.
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A system (5) with positively defined matrix A

e What can we say about solvability of (5) if A is positively defined
but can contain negative entries.

e We focus on the case m = 2.
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A system (5) with positively defined matrix A

e What can we say about solvability of (5) if A is positively defined
but can contain negative entries.

e We focus on the case m = 2.

e Then (5) reeds as:

— Ay = app|x|?Me¥ + app|x|?M2e¥  in R?
—Ap = ap|x|?M2e¥ + app|x|*Me?  in R2
= Jge [X|PNeVdx = 3
= fro [x[22ePdx = a,

(15)
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A system (5) with positively defined matrix A

e What can we say about solvability of (5) if A is positively defined
but can contain negative entries.

e We focus on the case m = 2.

e Then (5) reeds as:

— Ay = app|x|?Me¥ + app|x|?M2e¥  in R?

—Ap = ap|x|?M2e¥ + app|x|*Me?  in R2

1 2Ny o oy — (15)
5 Jpe [X[7M eV dx = 3

= fro [x[22ePdx = a,

and positive definiteness reeds as:
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A system (5) with positively defined matrix A

e What can we say about solvability of (5) if A is positively defined
but can contain negative entries.

e We focus on the case m = 2.

e Then (5) reeds as:

— Ay = app|x|?Me¥ + app|x|?M2e¥  in R?

—Ap = ap|x|?M2e¥ + app|x|*Me?  in R2

1 2Ny o oy — (15)
5 Jpe [X[7M eV dx = 3

1 2N
5= Jge X[V ePdx = a,
and positive definiteness reeds as:

ai1 >0, a»n >0, and afz < ai1anp. (16)
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e Defining in (15):

ui(x) =Y(x) —In(a11) and wa(x) = ¢(x) —In(az) (17)
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e Defining in (15):

ui(x) =Y(x) —In(a11) and wa(x) = ¢(x) —In(az) (17)

we rewrite (15) as:
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e Defining in (15):
ui(x) =Y(x) —In(a11) and wa(x) = ¢(x) —In(az) (17)
we rewrite (15) as:
—Aup = |x|?Mevr — 7q|x|2N2gt2 in R2
—Aup = |x|?Met2 — 15|x|2N1etn in R?

o Jpe IXPMretdx = By,
o Jue IXIPM2edx = pa,

(18)
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e Defining in (15):

ui(x) =Y(x) —In(a11) and wa(x) = ¢(x) —In(az) (17)

we rewrite (15) as:

—Aup = |x|*Mett — 1y |x|2N2et2 in R?
—Auy = |x|2N2e“2 — Tg]x|2N1e“1 in R2
1 2Ny ju (18)
ﬂfRQ |x[?Metrdx = /31,
o e IxPNzet2dx = By,
where
a2 a2 B o
n=-2 =" ad p="" p="" (9
an aii ai a?
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e Defining in (15):

ui(x) =Y(x) —In(a11) and wa(x) = ¢(x) —In(az) (17)

we rewrite (15) as:

—Auy = |x[Met — 7p|x|2M2e2 in R2
—Aup = |x[?M2e — p|x|?Mr et in R
1 2Ny ju (18)
2 Jge IX[PM et dx = By,
5 e e =
where
ain a2 B -
mi=——, m:=-—— and fi=-—, fo=—. (19)
axn an an 922

Moreover, in the case aj2 # 0 (16) reeds as:
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e Defining in (15):

ui(x) =Y(x) —In(a11) and wa(x) = ¢(x) —In(az) (17)

we rewrite (15) as:

—Aup = |x|?Mevr — 7q|x|2N2gt2 in R2
—Auy = |x|2N2e“2 — Tg]x|2N1e“1 in R2
1 2Ny ju (18)
ﬂfRQ |x[?Metrdx = /31,
3= Jo X2 N2etdx = B,
where
ai2 ai2 B o
nmi=—"—", mi=——" and fi=—, [o=— (19)
a2 ail ai ano
Moreover, in the case aj2 # 0 (16) reeds as:
0<mm < 1. (20)
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e In the case a;»p < O we have 74 >0, » >0 and i < 1.
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e In the case a;»p < O we have 74 >0, » >0 and i < 1.
Then, Pohozaev identity (6) reeds as:
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e In the case a;»p < O we have 74 >0, » >0 and i < 1.
Then, Pohozaev identity (6) reeds as:

7283 — 472 ( Ny +1)B1 47185 — 471 (No+1) B — 2117251 82 = 0. (21)
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e In the case a;»p < O we have 74 >0, » >0 and i < 1.
Then, Pohozaev identity (6) reeds as:

7’25%—47’2(N1—1—1),314-7'15%—47‘1(N2+1)52—27‘17’26152 =0. (21)
Moreover, (6) and (7) together reed as:
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e In the case a;»p < O we have 74 >0, » >0 and i < 1.
Then, Pohozaev identity (6) reeds as:

7283 — 472 ( Ny +1)B1 47185 — 471 (No+1) B — 2117251 82 = 0. (21)

Moreover, (6) and (7) together reed as:

B < 12— <(N2 +1) + (N +1)

+\/(N2 +1)2 + 27 (No + 1)(Ny + 1) + %(Nl + 1)2>,

B2 > 2= ( (N2 + 1) + 72(Ny + 1)

+(778) (N 12 + 2+ D(Ms + 1)+ Z(Ms 17 ).

Br = (2(N1 + 1) 4 1132)
+\/(2(N1 + 1)+ 7if)’ — 65 (B2 — 4(Na2 4 1)).
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Moreover, similarly as it was done in the case ajp > 0, in the case
ajo < 0 we also can find that the following condition
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Moreover, similarly as it was done in the case ajp > 0, in the case
ajo < 0 we also can find that the following condition

f1>4(N1+1) and o > 4(Ny + 1), (23)
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Moreover, similarly as it was done in the case ajp > 0, in the case
ajo < 0 we also can find that the following condition

f1>4(N1+1) and o > 4(Ny + 1), (23)

is also one of the necessary conditions of radial solvability of
problem (18).
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The following cases of system (18) are special:
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The following cases of system (18) are special:

07’1:7'2:%,
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The following cases of system (18) are special:

07’1:7'2:%,

° Eithern:%and =1 0orm =1 and 72:%_
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The following cases of system (18) are special:

@ 71 =Ty =

N[ =

o Either 1 =

o Either 1 =

1
2
1
2

and T2:1, Or7’1_1 and T2 =

and TQZ%,OI’ L =3 and Ty =

Arkady Poliakovsky

I\)M—t N““
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The following cases of system (18) are special:
@ 71 =Ty = %,

° Eithern:%and =1 0orm =1 and 72:%_

[y

o Either 71 = % and p = % or g = % and 7 = 3.
In these cases it was proved (C.S.Lin,Wei and thair coauthors) that
the set of (31, 82) for which we have a radial solvability of (18)
reduces to a single point.

Arkady Poliakovsky On non-topological solutions for planar Liouville Systems of To



The following cases of system (18) are special:

07’1:7'2:%,

° Eithern:%and =1 0orm =1 and 72:%_

[y

o Either 1 = % and m» = % or 11 = % and 7 = 3.
In these cases it was proved (C.S.Lin,Wei and thair coauthors) that
the set of (31, 82) for which we have a radial solvability of (18)
reduces to a single point.

For example: if 11 =7 = % then necessarily
B1=B2=4(N1 +1)+4(N2+1)
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The following cases of system (18) are special:

07’1:7'2:%,

° Eithern:%and =1 0orm =1 and 72:%_

[y

o Either 1 = % and m» = % or 11 = % and 7 = 3.
In these cases it was proved (C.S.Lin,Wei and thair coauthors) that
the set of (31, 82) for which we have a radial solvability of (18)
reduces to a single point.

For example: if 11 =7 = % then necessarily

B1= B2 =4(N1 +1)+4(N2+1)

and if 1§ = %, 7o = 1 then necessarily 81 = 8(Ny + 1) + 4(N2 + 1)
and ﬁz = 8(N1 + 1) + 8(N2 + 1).
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The system (18) in the case 7 = 7
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The system (18) in the case 7 = 7

For 7 € (0,1) consider the system:

|2Nle”1 — 7‘|x|2/\’2e“2 in R2
—Auy = |x — 7|x|?Nretn in R?
% fRZ x|2Mretrdx = B,
i Jge |XI2N2et2dx = 3y,

—Au; = |x
2No jun
e (24)
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The system (18) in the case 7 = 7

For 7 € (0,1) consider the system:

—Auy = |x[PMe — 7|x[2N2et2 in R?
—Aup = |x|*Net2 — 7|x|2N1etn in R?
% fRZ x|2Mretrdx = B,
2 fpe [X|2N2ev2dx = B,

(24)

e If 7 =1/2 then it is well known Toda system, the radial solution
exists if and only if 1 = B2 = 4(N;y + N + 2) and they are
completely classified (C.S.Lin-Wei-Ye).
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Theorem (P-Tarantello)

For every T € (0,1) \ {1/2} the necessary and sufficient conditions

on (31, B2) for the existence of a radial solution to (24) are the
following:

162 —2(Ny + 1)B1 + 383 — 2(No 4+ 1)B2 — 74182 = 0,

B, (1) < B < ?1(7)

B,(1) < B2 < Ba(7).

(25)

where él(T),Bl(T),é2(T), Bo(7) are given by some formulas.
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Definitions of ﬁl(r),gl(ﬂ, 52(7)7 By(T)
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Definitions of ﬁl(r),gl(ﬂ, 52(7)7 By(T)

@ There exists unique 01 € (0,1/2) such that
4(No + 1) = 26 (4(N1 +1) + 80y (N2 + 1)) (26)
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Definitions of ﬁl(r),gl(ﬂ, 52(7)7 By(T)

@ There exists unique 01 € (0,1/2) such that
4(No + 1) = 26 (4(N1 +1) + 80y (N2 + 1)) (26)

o there exists unique 0 € (1/2,1/+/2) such that

8(Ny + 1) + 522(/v1 +1) =26, (862(N2 +1) + 4(Ny + 1))
(27)
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Definitions of ﬁl(r),gl(T), EQ(T)» By(T)

@ There exists unique 01 € (0,1/2) such that
4(No + 1) = 26 (4(N1 +1) + 80y (N2 + 1)) (26)

o there exists unique 0 € (1/2,1/+/2) such that
2
B(N2 + 1) + (N1 +1) = 20 (862(N2 +1) + 4(Ny + 1))
2
(27)

@ there exists unique o1 € (0,1/2) such that
4Ny + 1) = 204 (4(/\/2 +1) + 801 (Mg + 1)) (28)

Arkady Poliakovsky On non-topological solutions for planar Liouville Systems of To



Definitions of 8, (7), 81(7), B,(7), Ba(T)

@ There exists unique 01 € (0,1/2) such that
4(No + 1) = 26 (4(N1 +1) + 80y (N2 + 1)) (26)

o there exists unique 0 € (1/2,1/+/2) such that

8(Ny + 1) + 522(/v1 +1) =26, (862(N2 +1) + 4(Ny + 1))
(27)

@ there exists unique o1 € (0,1/2) such that
4Ny + 1) = 204 (4(/\/2 +1) + 801 (Mg + 1)) (28)

@ there exists unique o5 € (1/2,1/4/2) such that

8(/\/1 + 1) + ;(Ng + 1) = 209 (802(/\/1 + 1) + 4(/\/2 + 1))

Q
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(4(N1 + 1) V71 € (0,0’1)
27(4(N> + 1) +87(Ny + 1)) V7 € [01,1/2)
(4(Ny 4+ 1) +87(N, + 1)) V7 € [1/2,6)

2((Ny+1)+7(No+ 1) 71/ (Ns+1)2 4 (Np +1)2+ 27 (N + 1) (N> 1))
1-72

L V7T >
(30)
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(4(N1 + 1) V71 € (0,0’1)
27(4(N> + 1) +87(Ny + 1)) V7 € [01,1/2)
(4(Ny 4+ 1) +87(N, + 1)) V7 € [1/2,6)

B,(r) =

2((Ny+1)+7(No+ 1) 71/ (Ns+1)2 4 (Np +1)2+ 27 (N + 1) (N> 1))

1-72
L V7T >
(30)

(4(N1 +1)+87(N2 + 1)) vr € (0,1/2)

27(4(N2 + 1) +87(Ny + 1)) V7 € [1/2,02)
31(7) =

2((Ny+1)+7(No+ 1)+ y/(Ni+ 12+ (Na 1) +27(Ny 1) (N2 1))
1-72

Y71 > o5.
(31)
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(4-(N2 +1) Vre(0,61)
27 (4(Ny 4+ 1) +87(Np + 1)) V7 € [01,1/2)
(4(Np 4+ 1) +87(Ny + 1)) V7€ [1/2,02)

2((Na4+1)+7(Ny+1) 7/ (No+ 12+ (Ny +1)2 27 (No+ 1) (Ny 1))
1-72

V71 > 09
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(4-(N2 +1) Vre(0,61)
27 (4(Ny 4+ 1) +87(Np + 1)) V7 € [01,1/2)
(4(Np 4+ 1) +87(Ny + 1)) V7€ [1/2,02)

B,(1) =

2((Na4+1)+7(Ny+1) 7/ (No+ 12+ (Ny +1)2 27 (No+ 1) (Ny 1))

1-72
V71 > 09
(32)

(4(N2 +1)+87(Ny + 1)) V7 € (0,1/2)

27(4(Ny + 1) +87(N> + 1)) V1 € [1/2,62)
Bz(T) =

2((Na+1)+7 (N +1)+y/(No+ 12+ (Ny +1)2 27 (No 1) (N1 1))
1-72

Y1 >
(33)
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For every T € (0,1) 6 € R consider (vl(e), v2(9)) be radial solution of

Arkady Poliakovsky On non-topological solutions for planar Liouville Systems of To



For every T € (0,1) 6 € R consider (vl(e), v2(9)) be radial solution of

Av(e) ]x\ZNle"l(e) — 7'|X]2N2e"2(6) in R2
Av(e) ]x\2N2e"2( ) 7'|X]2N1e"§9) in R?
¥(0(0) =
¥(9(0) =0,
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For every T € (0,1) 6 € R consider (vl(e), v2(9)) be radial solution of

AV = |xPMien” — r|xPMeen” i R

—Av. (0) — xPMees” — rixPMed”  in R2 (34)
¢(9)( ) =16
¥(9(0) =0,

- 1 (6) ~ 1 (6)
0) = — 2Nigvi g 0) := / 2N2 V2 gix.
Bu0) = 5 [ et (o) = 5 [ et e
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For every T € (0,1) 6 € R consider (vl(e), v2(9)) be radial solution of

AV = |xPMien” — r|xPMeen” i R
AV = |xPMees” — r|xPMen”  in R (34)
#0(0) = 0
»9(0) =0,
2 1 2Ny 9 2Ny v
B1(0) = — [ |x|®Me1 dx, [Fa(h): \x\ 263 dx.
21 R2

(1)

Furthermore, let T:’ be the open interval with endpoints
liMg_s+00 51(0) and TT(Z) be the open interval with endpoints

|im9_>ioo ,82(9) Then
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For every T € (0,1) 6 € R consider (vl(e), v2(9)) be radial solution of

AV = |xPMien” — r|xPMeen” i R
—Av. (0) — xPMees” — rixPMed”  in R2 (34)
HO0) 0
»9(0) =0,
2 1 2Ny 9 2N; vk
p1(0) == 5 Ix[2Mei dx,  32(0) : \x\ 2612 dx.
™ JR2

(1)

Furthermore, let T:’ be the open interval with endpoints
liMg_s+00 51(0) and TT(Z) be the open interval with endpoints

|im9_>ioo ,82(9) Then

T = <ﬁ1(7),Bl(T)) and T2 = <§2(7)732(T)>'
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Let (11, m) # (1/2,1/2) be such that (11 —1/2)(72 —1/2) > 0 be
a radial solution of
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Let (11, m) # (1/2,1/2) be such that (11 —1/2)(72 —1/2) > 0 be
a radial solution of

—Au; = |x — 71|x|?N2et2 in R2
—Aup = |x[N2et2 — 7y |x 2Nt in R?
% fR2 |x|?Metrdx = f,
= [ge [x[2M2et2dx = B,

|2N1 eu1

(35)

Arkady Poliakovsky On non-topological solutions for planar Liouville Systems of To



Lemma
Let (11, m) # (1/2,1/2) be such that (11 —1/2)(72 —1/2) > 0 be
a radial solution of

—Au; = |x — 71|x|?N2et2 in R2
—Aup = |x[N2et2 — 7y |x 2Nt in R?
% fR2 |x|?Metrdx = f,
= [ge [x[2M2et2dx = B,

|2N1 eu1

(35)

Then

P17 4(N1+1)+8n(N2+1) and  [p # 4(Na+1)+8m2(Ny+1). |
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Thank You!
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