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V¥ Conjugate parameters s, t and singularity of t at s=1-u:

1 1
> st SR = 20, = ik, =

=ty3—2t¢
1
Yo 12
1
X, = 3¢ J3 (1.1)
:> with(gfun) :
> algt = s> - £ (3 —21);
algt =s> — £ (3 —21) (1.2)
> allvalues ( algeqtoseries (subs (s =1 — u, algt), u, t, 4))

1,4 10 5 64 ) 2 312
[ et o e+ O(uf), 1+ 4¢“VF‘ =T a3)

+O(u2)},[—l+4u+lou2+64u +O( )1_7\/_\/—_7u

7 3/2 2
+ oG +o@)]
:t=1 if u=0 and is smaller than 1:

—1— L _2 2,
> tseru =1 3\/?\/7 u+324\/—
tseru =1 — —\/—\/_ fu—i- ﬂ\/_ ' 1.4)

;For later when s=exp ( - lambda-x) :
> tserlambda := convert(simplify(series (subs(u=1 — exp( -lambda-x), tseru), x, 2), assume
= positive), polynom);

tserlambda =1 — ;\/E\/T\/_— gkx ) \/—73/2 312 1.5)

Phi and kippas (sections 3.1 and 3.3)

> phit 1 ! sqrt 32t + sqrt| 1 + 3 L=r)\”
itz=1—| ————- . :
P sqrt(1 — z) q t d 1 —z t ’

phitz =1 —
[ 3—21t
(1 —1)
1
/ Y] l—z

: @2.1)

=> phit0 = simplify (subs (z = O,phztz) )s



phit) = —

3 -4+3¢
4 -3+4+2¢

=> phit20 = simplify (subs (z = phit0, phitz) ) assuming 0 < ¢ < 1;

120 = —
phit20 9

8

=> phiz = simplify(subs (t=1, phitz));

> phitrz :=1— (1 —2z) -(sqrt(l +

18—27¢+ 107
(-4 +31)

1421 —=z

phiz =

(1 —2z2)
3.

(1+yT=2)

(=1 ) sinh(r- arccosh(sqrt( ;

-2
3—2-¢
+ cosh(r- arccosh(sqrt( f) j )) ;

phitrz:ZI—(l—z)/[/l—i-

+ cosh [r arccosh (

t

1 — -2
d=2)r sinh| r arccosh 3 !
3—3¢ t

=)

=> phitr0 = simplify(subs (z = 0, phitrz));

2
[ - 2
phitr0 = [3 (—6 cosh(r arccosh[ —% ]j + 6
/ 3+2 ’
+SCosh(rarccosh[ —%]) t—5t

3+ 21
+2/3 % sinh

=)

-3+2¢
—-2/3 %sinh

=)/

-34 2t

+ 3 cosh (r arccosh[ -

> Ksz == simplijj/[(yc-t)2~[

-3+2¢

t
phit0

| - phit0

z

(r arccosh[ - M ] j cosh [r arccosh(

t

t

(r arccosh[ - ﬂ ] ) cosh [r arccosh(

[ ( “3+2¢ )J
7 arccosh S

/)
]-(phitz - ”Zlo-phirzo] J;

3—2-t¢

)))
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1
Kszi= — [t[72—72z— 108 ¢+ 407 + 102 ¢z

3+21 [21+1iz—3 )
18z / - JT—z¢
* Z/ ( / (-1+2)¢ -

-3+ 2t 2t+tz—3 2
—20 / - J1—zt
/ t /(—l+z)t :
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—242/- o f/ ARy
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+24/ s l/ phess mf—ssﬁz)]/
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2
321 2i+1iz—3
([/ / T2 1—2] (—12z+812+12—9t)]

> simplify (limit( Ksz,z =1, left) );

|
—
144
(> Kiz = simplify (subs (t=1, Ksz));
1%, 1 —4+SZ+6Z\/1—Z—4\/ —z
z:=
144 (l-i-\/l—z) 4z—3)

> Kiodlt = ——[1—2. (1=2)

144 (1+2-sqrt(l —z))-(1+JT—2)
1 1 1 —z
KizAlt = —— —

44 72 (142/T-2) (1+/T=2)

> simplify (K1z — K1zAlt);

0
:Generating function of nu:
> nugen = 144 -KIzAlt;
2(1—2)
nugen =1 —
(1+2y1=2)(1+J1=2)
;Expectation of nu:
> subs(z =1, diff (nugen, z));
2

:Verifying that K(t,1) is T1bullet:
1 1

> TI:= ?—?\/1—4xT2;

T1 =

V1 —4xT12

l\)‘»—‘
l\)‘»—‘
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(2.14)



y.t
> 71 = subs|x=x -5, T2 = C—-phitO, T]];
¢ X S

C
11 L t(-4+39
2= 2/1 4 -3+2¢
> dt = simplify(diff (st, 1)) "
die - L N3T20

3 =1

> Tlbullet = simplify(diff (21, 1) -xc-(st)z-dt) assuming ¢ < I;

]
Tlbullet = — 7

=>phiz;
1+2J1—z
(1+\/1—z)2

;Two point function obtained at s=1 by the rho-skeleton (3.3.1 alternative)

> Tlhpluslalt := Simplzﬁ/[ % subs|z=1— ;2, simplify| | phiz + z
(r+1) )

(r+1
impli i1 (Ki1zA
-diff (phiz,z) + simplify (diff (K1z411, z) ) -phiz , assume = positive |;
YeVe
4
Tlhpluslalt =

(r+2)(r+3)(r+1)

Y Two point function (section 3.3.2)
;Singularity of phitr0 for r fixed and s=x_c*(1-u):

u,3)), polynom), u));

phitrOser =
1 1
- (r (25277 + 2016 ° + 5856 /° + 6912 r* + 2811 1
4725 (r 4+ 1)?

+ 2796 1 + 4057  — 550) u*)
1 rJ2 3 (430 — 73741656 +° + 864 r* + 864 1% 4 144 ) u*'?

[Singularity of G_(h+1) for h fixed and s=x_c*(1-u):

+
2268 (r+ 1)

2 (9743677 +34r—4)u L1 r(r+2)ﬁﬁﬁ+ r(r+2)
45 (r+1)? 3 (r+1)* (r+1)*

2.15)

(2.16)

2.17)

(2.18)

2.19)

> phitrOser := map (simplify, collect(convert(simplify (series (simplify (subs (t = tseru, phitr0) ),

3.1)

> Ghplser := map| factor, collect| convert| simplify| series | simplify| subs | t = tseru, (yc't)2



subs (r=h + 1, phitrOser) -phit20  subs (r = h, phitrOser ) - phit20
| — phit0 |- phit0
subs (r = h, phitrOser) subs(r=h — 1, phitrOser)

-phit0-

u,2 | |, polynom |, u | |;

1

1 6 5 4 3
1 12 1504 .
w5 GEN L Gl (V3 (107° + 120 1° + 588 h* + 1504 1> (3.2)

Ghplser =

1 (B +8h +23K +28h+15)u
2114 h* 4+ 1544 h + 455) 2 ') — —
* * +455) V2w - g B+h) (h+2) (h+ 1)

1
36 (3+h) (h+2) (h+1)

=> Ghser := map ( factor, subs(h=h — 1, Ghplser));
1 J3 (10 +60K + 1384 +1521° +80h* +16h—1) 2 '

+

Ghser = ¢35 (h+2) (h+1)h (3-3)
1 (WA 45 +2h+3)u 1
90 (h+2) (h+1)h 36 (h+2) (h+1)h
(936
> szmplzﬁ/[ 7835 ),
4
a5 (3.4)

;Two Point Function of 2DQG, s=exp(- lambda x) with x = H"(-4):
> tser := convert(simplify(series (subs(u=1 — exp( -lambda-x), tseru), x, 2), assume
= positive), polynom);

zser:=1—;ﬁﬁf—;xx ol T e a8 3.5)

(> Philser = map (simplify, collect(convert(simplify (series (subs ( t = tser, phit0), x, 2), assume
= positive), polynom), x) );

thser:ziJriﬁﬁJ_—Zxx Sic I [5a0 (3.6)

(> Phi2Oser = map (simplify, collect(convert(simplify (series (subs ( t = tser, phit20), x, 2),
assume = posz’tz've) polynom) x));

Phi2Oser = — + —J_J—J?— ﬁxx 2742796 Je 22 3.7)

1
> PhiHOser :== map (simpliﬁ/, collect[convert(simplyﬁ/(series (subs( t=tser,r=hx *,

phitrOj , X, 2), assume =p0sitive) , polynom j , xj ) :

> PhiHmoins10ser :== map (Simplify, collect(convert[simphﬁ/ (series (subs ( t=tser,r=nh
1
| x - l,phier), X, 2), assume =positivej , polynom j , x) ) :




\ 4

1

> PhiHplus10ser := map (simpllﬁ/, collect(convert(simplzﬁ/[series [subs [ t=tser,r=h-x 4

_ + l,phitr()), X, 2), assume =positive),polyn0m), x) j :
>

> GH := simplify| factor| convert| series | simplify (yc~tser)2-Phi0ser

PhiHplus 10ser — Phi20ser PhiHOser — Phi20ser
— ,x, 1 |, polynom ;

| — PhiOser B PhiOser
PhiHOser PhiHmoins 10ser
3/4 1/4,1/441/4 1/4+1/441/4
. 234 3374 5374 (ezhz 3l/ay +1)ezh2 30T 374 .
o 1/4,1/441/4 1/4,1/441/4 1/4,1/441/4 :
R DY PR LA MY SRS ey P A LS S
(> GHO = limit(GH, lambda=0);
1 B8
GHO = < = (3.9)
i GH
> simpli bs|h=1, —— | |;
simp zﬁz[su S[ GHO j]
/ 1/4,1/44,1/4 1/4~1/441/4
4%3 4 3/423/4(622 3l/4y +1)ezz 3l/4y 10
621/431/4,1/4 4ol/431/4,1/4 2ol/431/4,1/4 (3.10)
e —3e +3e -
Scaling limits for horohulls (section 5.2)
[x ~ 1472
> slser := series(exp( —Kl-xz),x, 3);s25er = series(exp( —7»2 -x),x, 3);
slser == 1— A, 2 O(x4)
1
s2ser = 1—h,x+ > 7»; 2+ O(x3) 4.1)

> tserl = simplijfj/( subs (lambda = 7‘1’ x= xz, tser), assume =positive>; tser2
= subs ( lambda = %, tser) :

1 (3/2)
tserl-—l—?\/glk x—ka-i-ﬁ\/_?n
ser2 = 1= € [2, Jx = 22 x+@r>ﬁ” 32 42)

slser-s2ser 3 ; _
tserl b > POLYIOM |5

1 1 .2 1 1
sseri= 1+ (0 + T80 xk (3R gh - 5 VG [ ) @y

> zser = convert(simphﬁ/[series[

> dPhir = diff (phitrz, 2 );



dPhir = 1/(/1 + (31:2’ sinh[r arccosh( 3 _t” J] (4.4)
+cosh[rarccosh( 3_12t ])Jz— ((1
—z)sinh[rarccosh( 3:2’ ])zj/
([/1 + (31:?; sinh(rarccosh[ 3:” )]
—i—cosh[rarccosh( 3:” ])13/1+(31:§)tt (3—31‘)]

1
) 3—2t¢
> A := convert[simphﬁ/[series [subs [t= tserl,r=x 2 , 7 arccosh( ; ] ], x, 1 ],

assume = positive) , polynom ] ;
(1/4)

A=6""0 @.5)
I L . N (I—2z)t¢t
> B := convert| simplify| series | simplify| subs | z = zser, t = tserl, sqrt| 1 + 33/ ,
x, 1 J , assume =p0sitive) , polynom );
N ENEN I PP UL
B = r3 1/2) (4.6)
}\'1
I L . . t-(1 —2z2)
> C = convert| simplify| series | simplify| subs| z = zser, t = tserl, m ,x 1|,
assume = positive) , polynom ) ;
L (V& [r, —31,)E )
=15 .
vV 7\']
[ 1 C-sinh (4
> ScalingLimit == simplify 5 - sinh (4) 3 :
| (B-sinh(A4) + cosh(4)) (B-sinh(A4) + cosh(4)) ‘B

> sinpis( (8- 5 )5

1 (4.8)



1

-sinh((6-7»1)zj + cosh((6-7»1)i_J

1 3;
, 7 i L
%-i— 2 1 -sinh[(6-kl)4]+C05h[(6'k1)4]
(6-7»1) ?
sinh (6'/4 xﬁ”‘”j

+ cosh(6”4 K(1/4))

1

A6
+
7\'1
— / 4.9)

sinh(61/4 XilM)) + cosh(61/4 7‘51/4))
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