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Daily use of Mathematica

An example based on the study of three point functions in large N gauge theories
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Daily use of Mathematica

An example based on the study of three point functions in large N gauge theories

| Escobedo. N Grom and A.Saver
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Checking a Conjecture

(Complement [Range [¥],#],#)&/@Subsets [Range [¥], (0,M)}] [all] u[j] + 25 agip aga)y i
A[L , M ] 1= lL[ lLl IL[ [ . );
- Fluepr-2 ) 4 A U e -emg i

DeteTable[u(j) !+ (L) " (ug) v i)*t, (3, M), (k, )]
det[L , M ] 1= L L H
Det@Table[u[j]**, {3, ¥}, {k, M}]

det[L, 4) /A[L, 4) // Simplify

Generating and Visualizing Data

Using the Data

Power of Determinants Ik
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A(L_, ¥] :=

{Complement [Range [¥], ], ~}&/@Subsets [Range [], {0,4}] (a[1l] (u[j] +

2

al[l] a[2] i
[1 —);
u(j] - u[k]

N e [N e

5 (wl3] - i Tk

s k-1 ul(jl+a/2 i1 + 3) k-1 .
o . DeteTable u[j]*! + (22 (uii] + )", (3, M}, (k, M} |
' Det@Table[u[j1**, {j, M}, {k, M}] '

det[L, 4] /A[L, 4] // Simplify
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A[L_, ] :=
{Complement [Range [M], ], ~}&/@Subsets [Range ], {0, 4}] (afl] (u[j] + 3 al[1] a[2] i 1
2 r][1[1+——7———— ;
A g lur -2 ) 4 AU -

(3 +ur1])f (l+ uil]ﬂuiﬂ‘) (1+ umnulai) (1 ' u{l]ﬂulﬂ)
(—; +u[l]:}4

(;*“ﬂlw(l+ MliMﬂ)(l+uHHwﬂ>(l+uWHN4J

(-1 +ur2))

(£ +ura))® (3 +ug2))® 1+ )(1+ i )(1+ . )(1+ :
2 V2 ufl] uf3d] ul2] ul3] ufl] ul4] uf2] ul4]

(-3 +ul1))® (-5 +ur2))*

(; *u[3]}4 (l+ u|1|£»u\31) (1+ umi.um) (l+ u|3liui‘”) +

(—; 1-1.1[3])4

(;*““]V(l+uuHmﬂ)(;*u”}ﬁﬂl+ mzﬁmu)(l+uuﬁmu)(l+uuﬁﬂﬂ

(% +uf1))* (-% +u[3))*
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¢ 54 ¢ Tel

2 x-3M)\2
el r ]=_\/1'( ] H
nw M

int (M, ]=jp[M, ] dx;

M= 40;
xs = Table[x /. FindRoot[] -1/2 == int[M, x] - int[M, 2M], {x, 3M}], {1, M}];
xs + RotateLeft [xs] 1 }T

2 ' RotateLeft [xs] - xs

lplot = ListPlot [{

PlotStyle -> PointSize - 0.015|;

plot = Plot [p[M, x], {x, 2M, 4M}, PlotStyle » {Red, Thick, Dashed}];
Show[plot, lplot]
ClearAll [M]
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0.1
' 100 120 140
do[L , ] t=| t
Block|[
{ =

WorkingPrecision -+ 30], {7, M}], u}, u[k ] :=

d0[3 /2:

tb = Monitor [Table [{ :

num = Fit[tb, {1, 1/M, 1/M?, 1 /M, 1/M*}, M] /. Mo

Table[x /. FindRoot[] -1/2 == int[M, x] -int[M, 2
[*]; Re@Log@A |

]},{ , 4, 14}],M];
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0.1

' 100 120 140
dO[ ’ ] s=

Block|[

{ =

Table([x /. FindRoot[] -1/2 == int[M, x] -int([M, 2 M], {x, 3 M},
WorkingPrecision - 30], {7, M}], u}, u[k ] := [%]; Re@Log@A[L, M]]
d0[3 /2,

tb:Monitor[Table[{ ’ ]}, M, 4, 14}]r M]?

13

num = Fit[tb, {1, 1/M, 1/M?, 1 /M, 1 /M*}, M] /. Mo
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do[L , ] =
Block [
{ =
Table([x /. FindRoot[]j -1/2 == int[¥, x] - int
WorkingPrecision - 30], {1, M}], u}, u|

v 2M], {x, 3 M},

[
] t=us[k]]; Re@Log@A[L, M]]

do[3M/2,

tb:Monitor[Tahle[{ ’ ]}, (M, 4, 14}], M];

tb // ListPlot
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an
an - num2

0.68134639069071366264715356252053784692910210477200672136028428275

0.681346393668330356081565129129

2.977616693434411566608x 10 °

Several densities, M's, L's etc in different computers
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Weak/strong coupling match in AdS/CFT
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Weak/strong coupling match in AdS/CFT

1. TBA stuff

2. PDE’s

3. //Simplify , //Series , //Integrate

4. Wick Contractions and other mechanical QFT stuff
5. Recursion Relations and Component Extraction for Amplitudes
6. Pattern recognition

7. Algebra manipulation (Transfer matrices stuff e.qg.)

Typical times involved: 5 seconds - 40 hours.

Factor of 10 improvement would make a huge difference, specially for the r ~ coffee time computations.
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Weak/strong coupling match in AdS/CFT

1. TBA stuff

2. PDE’s

3. //Simplify , //Series , //Integrate

4. Wick Contractions and other mechanical QFT stuff
5. Recursion Relations and Component Extraction for Amplitudes
6. Pattern recognition

7. Algebra manipulation (Transfer matrices stuff e.qg.)

Typical times involved: 5 seconds - 40 hours.

Factor of 10 improvement would make a huge difference, specially for the r ~ coffee time computations.
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1. TBA stuff

2. PDE's

3. //Simplify , //Series , //Integrate

4. Wick Contractions and other mechanical QFT stuff

5. Recursion Relations and Component Extraction for Amplitudes
6. Pattern recognition

7. Algebra manipulation (Transfer matrices stuff e.g.)

Typical times involved: 5 seconds - 40 hours.

Factor of 10 improvement would make a huge difference, specially for the r ~ coffee time computations.
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