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We use the connection between the Frobenius manifold and the Douglas string equation
to further investigate Minimal Liouville gravity. We search for a solution of the Dou-
glas string equation and simultaneously a proper transformation from the KdV to the
Liouville frame which ensures the fulfilment of the conformal and fusion selection rules.
We find that the desired solution of the string equation has an explicit and simple form
in the flat coordinates on the Frobenius manifold in the general case of (p,q) Minimal
Liouville gravity.

1. Introduction

The purpose of this talk! is to present the progress in the study of the Minimal
Liouville Gravity (MLG)? using an approach based on the Douglas string equation.?
This study is a continuation of earlier works.*”

The Liouville Gravity represents a consistent example of the noncritical String
theory. In the initial continuous approach the Liouville Gravity is formulated as
a BRST invariant theory composed of the matter sector, the Liouville theory and
the ghosts system. MLG represents the theory, where the matter sector is taken
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to be a (p,q) Minimal Model of CFT.® The main problem of MLG is to calculate
correlation functions of BRST invariant observables, which are given by integrals
over moduli of Riemannian surfaces. Usually they are called the correlation num-
bers. Numerous examples show that the solution of the problem is quite nontrivial
within the framework of the continuous approach.

An alternative approach to MLG has grown up from the idea of triangulations
of two-dimensional surfaces realized in terms of Matrix Models.? ® One of the
most important points of the approach is the string equation which was derived by
Douglas® in the Matrix Models approach to two dimensional gravity. The subject
of the string equation is the generating function of the correlation numbers which
depends on the parameters of the problem (the so called KdV times). In our work,
following Refs. 5-7, we will conjecture that the Douglas equation is applicable to
the Minimal Liouville gravity as well as to Matrix Models of 2D gravity.

This conjecture requires the following two questions to be answered: how to
choose the desired solution of the Douglas string equation and an appropriate
form of the so called resonance transformation? from the KdV times to the Li-
ouville coupling constants. Once these two questions are answered, the generating
function of the correlation functions in MLG is given explicitly as an integrated
one-form defined uniquely for each (p,q) MLG model and coincides with a special
choice of the tau-function of the dispersionless limit!% 17 of the generalized KdV
hierarchy.

In this talk, using the connection® of the approach to MLG® based on the string
equation with the Frobenius manifold structure, we find the necessary solution of
the string equation. We also show that this solution together with the suitable
chosen resonance transformation lead to the results which are consistent with the
main requirements of (p,q) models of MLG (the so-called selection rules). It is
remarkable that the needed solution of the Douglas equation has a very simple
form in the flat coordinates on the Frobenius manifold in the general case of (p,q)
Minimal Liouville as well as it has been found recently in the case of unitary models
of MLG.”

2. Frobenius Manifolds

In this and the two next sections we give the definition and a short review of the
main properties of the Frobenius manifolds needed for our purposes. Here we follow
the paper by B. Dubrovin,!” see also Ref. 6.

By definition a commutative associative algebra A with unity equipped with a
nondegenerate invariant bilinear form (,) is called Frobenius algebra. The invari-
ance of the bilinear form means that for any three vectors a, b, c in A:

(a-b,c) = (a,b-c). (1)

Let M be n-dimensional manifold with a flat metric 1, sdv®dv® which is constant
in the flat coordinates v.
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We introduce in the tangent space T, M the structure of the Frobenius algebra
by the following identification of the bases

0
8? — €qy (2)

Thus, we can multiply tangent vectors at any point of M
eats = CJges. (3)

The structure constants Cgﬁ may depend on v®. Such a manifold M can be called
quasi-Frobenius manifold.

Definition 2.1. The manifold M is called Frobenius manifold if these two struc-
tures are adjusted with each other in such a way that

(1) the invariant bilinear form (2, 525) is identical to the metric Nas;
v’ gvb
(2) the structure of the Frobenius algebra at each point of M and the metric on M
are constrained by the following relation

Vpcaﬁ’y = vacpﬁ’y- (4)

The last requirement is equivalent to the requirement that there exists a function
F on M which is connected with the structure constants of the Frobenius algebra

as
PF
Conr = guaguion )
where
Capy = napcgy- (6)

The function F' is called Frobenius potential. The consistency of this property with
the associativity of the Frobenius algebra is known as WDVV condition!®

OF N O3F O3F N OBPF
n° = n° : (7)
v Ovb dur OvrovkOvY  DvvOvPovP OvrdvHdve
The following statement!” follows from these properties of the Frobenius manifold
M. There exist an one-parametric flat deformation V, of the connection V,,

Voz! = Vaz? — ngﬁxﬁ, (8)
or, equivalently,
[Va(2), Vs(2)] = 0. (9)

The proof is based on the associativity of the Frobenius algebra and the equa-
tion (4). As a consequence of Eq. (9), there exist n linear independent solutions

0%(v,2) = Y _ 05 (v)z", (10)
k=0
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of the equation V,df*(v, z) = 0, which is equivalent to

20* L 00>
W(U,Z) = ZC@B%(UVZ)’ (11)
or
POy, 007

(12)

dv*ouP (v) = M%(v).

The functions §%(v, z) can be considered as the flat coordinates of the deformed
connection V,(z). We choose 6*(v, ) so that 0*(v,0) = 6 (v) = v*. From Eq. (12)
it follows, that

V(VO* (v, 1), Vﬂﬁ(v, 22)) = (21 + 22)VO*(v, 21) - V@B(v, 29), (13)

and, hence, the scalar product (V0% (v, z), V8 (v, —z)) = Const(z) does not depend
on v®. For z = 0 we find Const(0) = n®?. Equation (12) is invariant with respect
to the transformation

0" (v, z) = AL(2)0" (v, 2), (14)

where A#(0) = §¥. Using these transformations one can fix the normalization in
such a way that

(VO*(v,2), VO (v, —2)) = n°P. (15)

3. Main Example: Frobenius Manifold of A,_;-Type

Our main example is A,_1 Frobenius manifold.*® Let Q(y) be a polynomial of y
Q) =y +ury"™ + -+ ug-1, (16)
and {u, } represent some coordinates on M. We call {u,} the canonical coordinates.

Definition 3.1. A,_1 Frobenius algebra is the space of polynomials modulo poly-
nomial %:

dQ
Ag-1(u) = Cly] @ (17)
The corresponding manifold M is called the Frobenius manifold of A,—1 type
The polynomials
oQ
P,(y) = —, 18
W) =5 (18)

form a basis in the tangent space Ty, M. An invariant bilinear form (which is equiv-
alent to the metric) is defined by

(P, Pg) = res (Pa(y)Pg(y)) (19)

y=00
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With this definition one can verify that the corresponding metric is flat and
Capy = Vo VeV, F(u). (20)

To this end we perform the transformation from the canonical coordinates {u, } to
the new coordinates {v®} by means of the following relation

1 /07t 172 vl 1
qu( + 22 ++2q_1>+0<zq+1); (21)

z

where 27 = Q(y).
Some useful properties of the new coordinates are formulated in the following

Theorem 3.1. From the transformation (21) it follows that

(1) v* form flat coordinates, i.e., the metric in this coordinates is constant and

__ (99 9@ _
Nap = — (81}“ 8’1)5) *501—0—5,(17 (22)

(2)

25948 __ o
= — il = . 2
Cap qyce(;so( % ) OvOvP OV (23)
(3)
ea,k = —Cq,k T€S Qk+%(y)7 (24)
y=00
where
NG
q
Cak = 50— (25)
I‘(% +k+1)

To prove these statements it is convenient to use the basis elements of A,_; in
flat coordinates defined by ®,(y) = 0;21) (f) which possess the following property

®al) = 5 10 <Q3)+- (26)

In what follows we use the following convention

Opke = eu—qtu/qJ7k+L#/qJ7 (27)

where |p/q] is the integer part of uu/q. It is clear that (27) agrees with the defini-
tion (24).

4. Frobenius Manifolds and Douglas String Equation
4.1. Integrable hierarchies

Let M be a space of functions of x taking values in M. Let I and J be functionals
on M. We define the Poisson bracket on M as
6o ,pd O1

{773 = dve(x) T e 60P (z) az, (28)
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{v*(2),0v" (y)} =P (x — y), (29)

where, as usual in the calculus of variations, the integrand is defined modulo total
derivatives. The functionals

Hy = /Ga,kﬂ(ﬁ(x))dac, a=1,...,n, k>0, (30)
mutually commute among themselves
{Hak,Hp,} =0. (31)
As a result, the Hamiltonian flows
ov 8 890 k41 89a k 8U>‘
v — == 32
ots! = {v" Howd =n™ oz Ovv A Qv Ox (32)

commute, i.e.,
0 0v 0 07
o] oty ot o)
It follows from Eq. (32) that t} = .

4.2. Douglas string equation

Let us define a function S(v,t) on M which depends on the additional parameters

{t}
S(v,t2) ZZ#’M (34)

a=1k>0
The equation
oS
=0 35
ove ’ (35)

is called a string equation. In the case of Frobenius manifold of A,_; type it is
nothing but the Douglas string equation written in the form of the principle of
least string action.? It can be shown that solutions #(t¢) of the string equation (35)
satisfy also Eq. (32).

4.3. Equation for Tau-function

We define the function Z[t] = log7(t), where

and
05 (v,t) 0S(v,t)
ovP OvY

Q=C5%(v) dv®, (37)
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is the differential form and v*(t) is one of the solutions of the string equation (35).
From the associativity of the algebra A,_; and the equations (12) it follows that
is a closed one-form.

Lemma 4.1. On the solution of the string equation® Z(t) satisfies

0?Z(t)
ant = ok (v(t)). (38)

ot i

In particular,
0%z
v (t) =0’ : (39)
ot ot}
and for v~ (t) = uy(t)
0%z

Proof. Differentiating with respect to t¢ and ¢} and taking into account the string
equation, we find

A VO 804 001 VO 9O 1
oo = | UGS = [ ek~
e /0 N o T ), T W ok (41)
Here we used that 61 g = vy = v771, Cf’q_l = 65. =]
Taking into account 0., = v, we obtain from Lemma 4.1 that
0?Z(t)
= v (t). 42
atgots ~ " ®) (42)

Since Z satisfy equations (35) and (40), it is a tau-function of the integrable hier-
archy connected with the corresponding Frobenius manifold.

4.4. A, FM and dispersionless limit of Gelfand-Dikij Hierarchy

The dispersionless limit of the Gelfand-Dikij equations is formulated as follows:

0Q C 0Aax 0Q 9404 0Q

— = [Ay 1, Q] = , 43
ot A, Q1 = =50 oy Oy Ox (43)
where
Q =y +ur()y?> + - +ug1, (44)
and
1 (3
Aok = =Cak (Qk+q) ~ (45)
q +
One can show that these equations are equivalent to the Hamiltonian equation
vt 0 00q,k+1
= g okt 46
oty K dr v (46)

aTo simplify our expressions we write v(t) instead of v*(¢) when it is clear from the context.
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4.5. Formula for tau-function

As it was derived above the logarithm of the tau-function Z[{t}}] is given by
10, 098 8s
ZIH{t8Y] = = = dv®, 4

where

MQ

Z 200 - (48)
k

5. Resonance Problem in (p,q) MLG

1

Q
Il

5.1. Homogeneity property of string equation. Spectrum

for (p,q) case
Let now only the finite number of the parameters {t{} be non-zero. One of them
we take equal to one and others be enumerated by two integers (m,n). Here 1 <
m< qg—1,1 <n < p-—1, where p,q are two coprime integers, p > ¢ and ¢ is a
degree of the polynomial @ defined in Eq. (44). Hence, the set of the parameters
{t{} is replaced by the set {t,,,}. Let us take the action in the form

pm—gn>0

S=res[QF + Y 4@ T, (49)

y=
It is easy to check that Qly, us] and S[uq, tmn] are quasi-homogeneous functions

Qlpy, "> ua) = p?QlY, ual,  Slp™Uas p7 trnn] = PPHIS[Uas tin]. (50)

Here we denote
ra=q—a—1, omp=p+q—|pm—qn|. (51)
We call {o,,,} the set of the scaling indices of the set {t;,,}. As it was found by

Douglas,? the numbers §,,, = ”é’:l" coincide with the gravitational dimensions of

the physical fields in (p,q) Minimal Liouville gravity.!?
The function Z[t,,,] is a quasi-homogeneous function

2] = 00 ] 2

5.2. The group of the resonance transformations
Since the scaling indices are integer, the following relation can take place
Umn :Uklll +Uk2l2 +”'+O-k:NlN' (53)

This is known as a resonance condition. The number of possible resonances grows
when p and ¢ increase. A transformation ¢,,,, — Amy of the form

kily;ka,l
tmn = Amn + § An;n1 2 2)‘k1,l1)‘/€2,12
k1,l1,k2,l2

Kala sk losks L
+ E An%nl 2 d)‘k1,ll)‘/€27l2)‘/€3713 T (54)
ki,l1,k2,l2,k3,l3
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is called resonance transformation if Eq. (53) is satisfied for each term. Besides, by
definition, we suggest that the scaling index of A, equals to the one of t,,,.
It is obvious that

tmn ({07 Ak }) = p7 " b ({ Akt ), (55)

and that the resonance transformation does not change the homogeneity property
of the partition function Z[tmyn,({Ai})] = Z[Amn]

Z[{PU"L" Amn t] = PerqZ[{)‘mn}]- (56)

Hence, if we find some solution of the string equation (35) and construct Z[t,,],
then we get a family of the solutions Z[{\mnn}] = Z[{tmn({Ar1)}}] having the same
homogeneity properties with respect to the resonance transformations.

5.3. The choice of the resonance transformation and of the
solution of the string equation

Now we are in the position to formulate the following problem. We are looking for
solutions of the string equation and resonance transformations which gives func-
tion Z[{Amn}] satisfying infinite number of constraints known as fusion rules for
observables of minimal CFT models M (p, ¢) and their for the correlators. In what
follows we restrict ourself by considering spherical topology. Then these rules can
be formulated as follows.

We denote by ®,,,, where 1 < m < p and 1 < n < ¢, the primary fields in the
minimal model M(p,q) of Conformal field theory. The fields ®,, ,, and ®y_, p—n
correspond to the same primary field.

The following graphical representation allows to formulate these restrictions

¢m2n2 ¢777‘37'713 ¢777/47'714 ¢mN71nN71

(pmlnl (I)mNnN

Here the external lines represent the (arbitrary arranged) primary fields in the
correlator (@ n, Prons = - Pryny) (here we assume N > 3). The fusion rules
result to the requirement that the correlation function must be equal to zero if
there are no sets of pairs (k;,[;) assigned to the internal lines, for which in any
vertex of the graph the following condition on the three pairs (m;,n;) (i = 1,2,3)
corresponding to the lines connected to this vertex

|my —ma|+1 < mg <min{m; + mes —1,2¢+1—my —mao} step 2, (57)
[ng —ng| +1 <ng <min{n; +ns —1,2p+1—ny —na} step 2, (58)

can not be satisfied any permutation of the pairs.
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In addition, from the conformal selection rules for N =1 it follows
(Pimn) =0, (59)
for (m,n) # (1,1) and for N = 2
(Prmyng Prmgny) = 0, (60)

for (mq,n1) not equal to (ma,n2) or (¢ — ma,p — na).
Now we are going to give a more precise formulation of our main conjecture.

Conjecture 5.1. There exist a solution of the string equation and a choice of the
resonance transformation described above, such that the function

[{Amn} eXP Z >\m n m n

-y Y e S (61)

N=0m;,n;
appears the generating function of the correlators in the Minimal Liouville Gravity.

In particular, all correlators (O, n, -+ Omyny ) forbidden by the conformal fu-
sion rules vanish.

6. The Plan of the Solution of the Problem

To solve the formulated above problem we write the action S(vq,tmy,) and the
generating function Z[{t,,,}] in terms of new variables {\;,,,} using the resonance
change of variables

57n1 ny <émn
_ Om E ming -4
tn = Amn + Amn,UJ mr 4 Amn Srmn—myny /\m1n1
my,n

Sumyny +Omomy <Omn
+ Z Az;znl’mwzﬂémn_éml"l ~Oman Aming Amans -0, (62)
mi,n1,Mm2,n2
where 1 = A17 is called the cosmological constant in the continuum approach to
MLG.
After performing this transform the action takes the form

+ Z /\m1n1)\m2n2 S(M1n1,m2n2)(va) NI (63)
miy,n1,Mmz,n2

The information about the form of the resonance transformation is encoded in the
coefficients of S(®), S(m™) etc. From Egs. (24) and (12.1) we find

wmw%@T ZAM?JT} (64)
=1

y=00
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where we introduced the new positive integer numbers s and pg such that p = sq+po
and 0 < py < q.

smA4| 2O |
pm—qn m 771, pm—ql
S’(m") = yrzeso |:Q q + Z Am?'u, Q q , (65)
l=n+2

where A77" are the coefficients of the resonance relations and (I — n) is even. The
higher coeflicients can also be easily written in terms of the coefficients A,{C;nn}

The generating function is given by

Zinal = [ 1) 2595 e (66)

where v* is defined as a function of the parameters {\,,} of the Douglas string
equation (35). N
From now on we will skip the tilde over the functions S({uq}, {Amn}) and

Z({Amn})-

7. Appropriate Solution

To compute the one-point function which is given by the integral
’UO
« . 08 ggimn)
0) = Cq,————duv,, 67
< mn> /0 By avﬁ (9’[),7 Vo ( )
we need to know the upper limit in this integral vO which is the solution of the
string equation for all couplings (except A\1; = ) equal to zero

Ug = U;()‘mn) (68)
Amn=0,A11=p
Explicitly, v0 satisfies
o8
=0. (69)
81}# va =09
Using Eqgs. (64), (65) and (24), S and S(™") can be written as
5O — Opo.s+1 Auu M (70)
CPO,SJrl Z Cpg,s— l
steromj
S(mn) — _epomwsm—" _ Z Amn epom sm— l (71)
Cpym,sm—n l=n+2 Cpom,sm— l
We will use the following proposition from Ref. 7.
Proposition 7.1. On the line vi~1 =0,
0 g
k even: 0.x =0xaTrk ( - ﬂ) 24 ,
Vo q (72)

k—1

k odd: 925 = 6y g _ayan (—2) 7 T

1645038-11
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where
r(2) r(2)
a kE\(k a k— :
L(g +35)(5)! D(2 + 52 (5FH)!
Using this statement together with Eq. (70) it is not difficult to see that the
string equation (69) has the solutions of the form v) = 0 for a # 1 and the
coordinate v{ is a root of the equation

Tak = and  Yxr = — (73)

(0)
95 =0, ifs—odd, (74)
avl)o
or
(0)
05 =0, ifs—even. (75)
9vg—po

Here we assume that after taking derivative we set all v, for a # 1 to zero. More
explicitly these equations can be written as

ﬂq
Z godd vy :
ok | — — =0, ifs—odd, (76)
k=—1:2:s q
or
s—k—1
S oo -n) o,
ok | — — =0, ifs—even (77)
k=—1:2:s q
where
"E _ .
Bodd = Trotk g (78)
Cpo,s—k
and
prep = I gy o (79)
Po,s—k

where 47 _; = 1.

8. One-Point Functions

As it was shown in Ref. 7, the structure constant in the flat coordinates on the line
Vas0 =0, fora> 5>~

atBty—g—1

3 -1
Oam(v;) 1f‘”5+; 97" ¢No and

a+p—v€[l,gq—1], otherwise 0, (80)

where Ny is the set of non-negative integers. Using Eq. (72) we find for s odd and

S ggmn)
mn / Cq 1,po,pom dv1~ (81)

811p0 OVpym

(sm —n) even

1645038-12
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Taking into account Eq. (80) we conclude that the correlation function is zero for
m # 1. Hence, in this case from the selection rules we obtain

Ll vy \Po—19S50) §51n)
On) = (=) G = 2

For s odd and (sm — n) odd,
2S ggimn)

——————duvy, (83)
Ovp, OVg—pym

< mn / Cq 1,p0,g—pom

and the structure constant here is not equal to zero only if ¢ — pgm = pg as it
follows from Eq. (80). Therefore the gravitational dimension

p+q sm—n s+1  pom+po
mn :7_5mn: ; 4
[{Omn)] = 2 e (84)

is integer, the correlation function is analytic and we shell not consider it.%
Similarly, for s even and (sm —n) even, we obtain the following consequence of
the selection rules
09 —po— 0 1n
<Oln>:/1<_ﬂ)q po—1 as() aS( )dvl:o. (85)
0 q Oq—p, OVg—p,
Finally, if s even and (sm —n) odd, we find again that the expressions for the one
point correlation functions are analytic.

A simple analysis shows that the number of these equations is equal to the
number of the coefficients arising in the first order in the resonance relation. Hence
the requirement of absence of the one point functions fixes uniquely unknown co-
efficients By,  in the expressions (76) and (77).

Thus we arrive to the conclusion that the special solution of the string equation
considered above ensure the requirements of the selection rules in agreement with
the general prescription described in the previous section.

We note also that the variety of (p,q) models of minimal Liouville Gravity is
split in two subclasses according to the condition that [p/q| be either even or odd.
In each case we find distinct sets of requirements formulated above leading to zero
valued one point functions.

9. Two-Point Functions

We are now going to consider the two—point function. From Eq. (66) we find

q—1 y—1
o) 98tmm) gstmans)
<Om1n1 mznz Z/ dvl <_> av,y 8’07 (86)

It follows from Eq. (72) that 8%‘;’:/") # 0 if one of the following two conditions is
satisfied

1) y=mpomodq and (sm —n)— even, @)
2) y=qg—mpomodqg and (sm —n)— odd.
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Similarly to the consideration in the previous section we find four cases where the
two point function can be non-zero. In two cases: where the first pair (m, n;) satis-
fies first condition while the second pair (mg, ng) is subject of the second condition
and vice versa, we find the regular expression for the two point function. Thus, we
are left with the two options where both pairs satisfy either the first or the second
condition in Eq. (87).
Explicitly, in the case when both (sm — n;) and (sm — ns) are even we get the
following requirement
’UO — mn mn
(O Oy ) = / L ()T 05T DS i £ g (89)
0

q OVmp,  OUmp,

t=2<”})>q—1, (89)

(mn)
O L), (90)

OVimpo 2

Making the substitution

and denoting

we find the following consequence of the diagonality condition

mp

1 —aq
<Omn10mn2> = / dt (1 + t) 3 Ls'mfnl (t)L sm—ng (t) =0 if n1 7é Nng. (91)
—1 2 2

Hence, the selection rules for the two-point correlation numbers requires that the
polynomials Lsm;n form an orthogonal set of Jacobi polynomials
S (mn) m — qn _(0,™ro=2
_ g Pgm,_ﬂ,“ )(t), for (sm —n) — even. (92)
OVmp, q =

In the second case, where both (sm — n1) and (sm — ns) are odd, we have

=0 if nq 75 n2(93)

o} w1\ a—mpo—1 §§(mni) §g(mnz)
<Omn10mn2> = / dvl (_ 71)
0

q OVg—mpy OVg—mpo
Denoting
98(mn) mpo
——— =(1+4+t) ¢ Lsm-n-1(t 94
- (1+1) @ Lom—n=1(t), (94)

we find the following consequence of the diagonality condition for the two-point
correlation function in this case

1
<Omn10mnz> :/

-1

dt(14+4)" 0 Lamm-1 (D) Lamny—1 () =0 if ny # no.
2 2
(95)
It means that

(mn) _ m mpg
08 _pm—qn (1+ t)TpQPE(T:,j{,I (t) for (sm —n)— odd. (96)
q 2

OVg—mpo
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At last, inserting these explicit expressions for the derivatives of S(™") to the equa-
tions (82) and (85) we arrive to the condition

1 po—4 po—4
(O1) = / (140" Lo )P (1)t = 0, (97)
-1 2 2
in the case where s is odd and n is odd and greater than 1. And
! rg (0,22)
(O1) = / 1+ 0% L ()P ) (e = 0, (98)
1 2

in case where s is even and n is odd and greater than 1. Here we introduced the
polynomial L,,(t)

550
t) = Lss1(t
5o ()= Lups (1) (99)
for s odd,
95 P
t)=(1+1t)a L%(t). (100)
Ovg—p,
for s even.
950 and

Taking into account these equations, the order of the polynomials 5>
PO

85
‘9_”‘1*1’0
sions

and the string equations (74), (75) we obtain the following explicit expres-

aS(O) + (07P0*(1) (07P0*q)
= RPN - PO ), (101)
Upg q 2 2

if s is odd and

28®  p+gq po [ (0,20) (0,22)
=——04+t)ya (Ps *°(t) =P, (t) ), 102
o = Ty (P - P2 0) (102)

if s is even.

10. Conclusions

In the present talk we have described the relation between the approach to (p,q)
models of Minimal Liouville gravity based on the Douglas string equation, on one
hand, and the Frobenius manifolds of A,_; type on the other. As a result of this
relation the generating function of correlation numbers in MLG is represented by
the logarithm of the tau-function of the corresponding integrable hierarchy. All nec-
essary information is encoded in the solution of the Douglas string equation and in
the resonance relations between the parameters of the integrable hierarchy and the
coupling constants of MLG. Using this relation and some special properties of the
flat coordinates on the Frobenius manifold, we have found the appropriate solu-
tion of the Douglas string equation. This result generalizes analogues result found
recently for Unitary models of Minimal Liouville gravity.” We have shown that
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the appropriate solution is consistent with the basic requirements of the confor-
mal selection rules arising on the levels of one- and two-point correlation functions.
Namely, the number of the parameters of the resonance transformations is exactly
the number of the constraints following from the selection rules. Resolving these
constraints we have found explicit form of the resonance transformations in terms
of Jacoby polynomials. It would be interesting to investigate if this matching per-
sists for multi-point correlation functions when the fusion rules of the underlying
minimal models of CFT should be taken into account. This analysis requires also
knowing the explicit form of the structure constants of the Frobenius algebra in the
flat coordinates. We plan to study these questions in the near future.
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