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Quasihomogeneous Hamiltonian

H(cp, g, c*t) = c®H(p, g, 1)
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Quasihomogeneous Hamiltonian
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Asymptotics at —

Its, Kapaev (1988) , Kapaev (1992)
m special behavior for 1 — sys3 =0

)~a\/72bn( =% - ;;:r(szt) ex <—‘[( H? >(1+0((_z)—l)),t—>—oo

where sy = —io, o= =+1.
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Its, Kapaev (1988) , Kapaev (1992)
m special behavior for 1 — sys3 =0

)~a\/72bn( =% - ;;:r(szt) ex <—‘[( H? >(1+0((_z)—l)),t—>—oo

where sy = —io, o= =+1.
m singular behavior for 1 — sy53 < 0
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q(t) = — , 3
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Asymptotics at —oco

= generic behavior for |arg(1 — s183)| < 7
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Asymptotics at +oo

m special behavior for s, = 0
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~ _24 - o
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Asymptotics at +oo

m special behavior for s, = 0

a(t) ~ isy - exp (—%i%> 1+ O(f_%)), t — —oo.
2

Tt4

m singular behavior for s, € R, s, #0

. 3
ie [ce—14+0(t % _3
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V2 \cel +1+ O(t™ %)
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ey
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(1 + 3233)F( + I’y) 2 2 T
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Asymptotics at +oo
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Painlevé Il: asymptotics of real solutions

The real nonsingular solutions are parametrized by number s; € /R, |sq| < 1.
(Kapaev, 1992) The asymptotic at +oo is given by

. 3 1
q(t) = | : e §t2 (1 +0 <3>> , = 4oo.
2/mth th
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Painlevé Il: asymptotics of real solutions

The real nonsingular solutions are parametrized by number s; € /R, |sq| < 1.
(Kapaev, 1992) The asymptotic at +oo is given by

. 3 1
q(t) = | : e §t2 (1 +0 <3>> , = 4oo.
2/mth th

If |s{| < 1, then the asymptotics at —cc is given by Ablowitz-Segur solution

q(t) = sin (g(—t)% +%d2In(—I‘)+¢) +o(‘17‘), t— oo,

(~t)7

where

1 3 d?
d= ;In(1—|s1\2), ¢_—Z+2d2In2—arg<F<12>>—arg(s1).
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Painlevé Il: asymptotics of real solutions

The real nonsingular solutions are parametrized by number s; € /R, |sq| < 1.
(Kapaev, 1992) The asymptotic at +oo is given by

. 3 1
q(t) = | : e §t2 (1 +0 <3>> , = 4oo.
2/mth th

If |s{| < 1, then the asymptotics at —cc is given by Ablowitz-Segur solution

q(t) = sin (g(—t)% +%d2In(—I‘)+¢) +o(‘17‘), t— oo,

(~t)7

where
1 T 3 a2
d= p In(1—|s1[2), ¢= -7 + §d2In2—arg (F <12>> — arg(sy).

If sy = 4/, then the asymptotics at —cc is given by Hastings-Mcleod solution

q(t) = isﬂ/%t 1Ot 3), t— —oo.
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Painlevé II: real solutions
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Painlevé Il: asymptotics of imaginary solutions

All pure imaginary solutions g = iy are parametrized by number s; € C. (lts, Kapaev,
1988) The asymptotic at —oo is given by

y(t) = d1sin(%(—t)%—i—%dzln(—t)—i—qﬁ)+O(‘17‘), t — —oo,

2
d= %In (1+1s1?), ¢:—£+gdzln2—arg (F <:‘12>> — arg(sy).
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Painlevé Il: asymptotics of imaginary solutions

All pure imaginary solutions g = iy are parametrized by number s; € C. (lts, Kapaev,
1988) The asymptotic at —oo is given by

y(t) = d1sin(%(—t)%—i—%dzln(—t)—i—qﬁ)+O(‘17‘), t — —oo,

2
d= %In (1+1s1?), ¢:—£+gdzln2—arg <F <:‘12>> — arg(sy).

If Ims; # 0 then the asymptotic at +oc is given by

y(t)=0c £+ gp cos(mtggpzlnx+9>+0(1t), t — 4o0.

2 (2n)d 3
1 T+ s .
— —1 = — I S
o= L <2|1m(s1)| . o = —sign(im(s),
3 7 ;
0= 7% - Epz In2 + arg(M(ip?)) + arg(1 + 512)
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Painlevé Il: asymptotics of imaginary solutions

All pure imaginary solutions g = iy are parametrized by number s; € C. (lts, Kapaev,
1988) The asymptotic at —oo is given by

y(t) = d1sin(%(—t)%—i—%dzln(—t)—i—qﬁ)+O(‘17‘), t — —oo,

] 3 .02
d=1/—In(1+]s?), ¢——Z+2dzln2—arg<r<12>>—arg(S1)~

If Ims; # 0 then the asymptotic at +oc is given by

y(t)=0c £+ gp cos(mtggpzlnx+9>+0(1t), t — 4o0.

2 (2n)d 3
1 T+ s .
— —1 = — I S
o= L <2|Im(31)| o = —sign(m(s)).
3 7 ;
0= 7% - Epz In2 + arg(M(ip?)) + arg(1 + 512)

If Ims; = 0 the asymptotic at +occ is given by the Ablowitz-Segur solution,

S1 _2,% 1
y(t) = e 3 1+0( & , t— oo
2\/rts ta
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Painlevé Il: imaginary solutions
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Quasihomogeneous Hamiltonian and Classical action

2 2 4
L@ g
2 2 2
R 2i
InT(t;, b, 81, Sp) ~ 7+% t2—(6V17;_)I tﬁﬂ( t)2+—ln( t)+InT

for generic behaviours at both infinities.
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Quasihomogeneous Hamiltonian and Classical action

2 2 4
L@ g
2 2 2
R 2i
InT(t;, b, 81, Sp) ~ 7+% t2—(6V17;_)I tﬁﬂ( t)2+—ln( t)+InT

for generic behaviours at both infinities.

H(c?p, cq, #t) = ¢*H(q, p, 1),
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Quasihomogeneous Hamiltonian and Classical action

2 2 4
L@ g
2 2 2
R 2i
InT(t;, b, 81, Sp) ~ 7+% t2—(6V17;_)I tﬁﬂ( t)2+—ln( t)+InT

for generic behaviours at both infinities.

H(c?p, cq, #t) = ¢*H(q, p, 1),

dq H+d(2tH pq)
3 3
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Quasihomogeneous Hamiltonian and Classical action

2 2 4
L@ g
2 2 2
R 2i
InT(t;, b, 81, Sp) ~ 7+% t2—(6V17;_)I tﬁﬂ( t)2+—ln( t)+InT

for generic behaviours at both infinities.
H(c?p, cq, #t) = ¢*H(q, p, 1),

dq H+d(2tH pq)

dt a\'3s 3

2tH b
InT(t, t2, 81,82) = (T_%> + S(t, 1, 51,8) (4)

t
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Classical action

os _ oq|
Os1 o 084 t
oS _ oq|t
Os2 - 9so 2

2}

2tH  pqg

In7(ty,t,81,82) = (T_?) + S(4,b,51,82)

t
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Classical action

o5 _ oql
51 Pos|,
os _ oq|
dsa 982 |p
2tH b
In7T(t, b, s1,%) = (7_@) + S(t, b, 81, 82)
3 3 /1y
7}
) o [2tH pq) b aq
—InT(t, t,51,8) = — [ — - = =
os; n7(t, 2, 51, %) os; ( 3 3 ds;|,
1
(s1,82)
2tH b
InT(tr, b, 81, 85) = In7(tr, o, 0, —i) + ((;"3") )
b/ 10,~i)
(s1,82) P t
aq |* q
ds — | ds
/ a 1+p832 t 2

I
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Classical action

05 _ oq°
51 Pos|,
98 _ 0q|"
dsa 982 |p
2tH kb
In7(ty,t,81,82) = (7 — ﬂ) + S(4,b,51,82)
3 3/,
7}
) o [2tH pq) b aq
—In7(t, ,81,8) = = | — — = —
os; n7(t, 2, 51, %) os; ( 3 3 ds;|,
1
(s1,82)
2tH k
InT(t‘I’tZ’S‘I»SZ):InT(t1’t270a7i)+ ((;T) )
b/ 10,~i)
(s1,82) P t
q q
ds —| ds;
/ a 1t paSQ t 2
I
-
In 7’(1’1,1‘2,07 —I) ﬁ — ﬁ In t2 +In TO (5)
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Numerical constant

t3
In7(t,t, —i,0) ~ — ﬂ——ln( H)+InTyy, & — —oco, b — +oo
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Numerical constant

. £
|n7’(t1,t2,—l,0)~—§— ﬁln(—h)—i—lnTHM, 4 - —oco, b — 4o

Thm = 2_4173 e,(’(,w.

Baik, Buckingham, DiFranco (2008) and Deift, Its, Krasovsky (2008)

Andrei Prokhorov Connection problem for Painlevé tau functions September 21st, 2019



Painlevé Il equation
000000000000 00e00

Numerical constant

t3
InT(t1,t2,—i,0)~—§——ln( H)+InTyy, & — —oco, b — +oo

Ty = 2_4173974,(71).
Baik, Buckingham, DiFranco (2008) and Deift, Its, Krasovsky (2008)

q(t;0,—i) = e%q(teT’r;—i,O) .
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Results

Its, Lisovyy, P, 2018

T = 1o238 - (o) b~ ¥ (1P42n2nv—gun) VG =1 Gn)
G(1 fu)e(";”)

o[

To=2ke T+,

) ) L G(1+2)
where ((z) - Riemann Zeta function, G(z) - Barnes G-function, G(z) = Gi-2) and
w,v,0,m, T, Tq are described by (1), (2), (3),(4),(5) and (6)

3371 — eirrneiﬂ'% . (6)
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Last slide

THANK YOU
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