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OCHOBHOE KHHETHYEC YypaBHEHHe
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KommoneHTBI BEKTOPOB COCTOSTHIIA

©n = Pn(p,t)

CkasgpHOe TpomsBeieHne B mpoctpanctee Poka
() = Zn‘pn P (W) =D nloh ()™ (%)
n

Hopwmuposka:

(nlm) = nlo]".
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OHGpaTOpr POXKIACHUA U YHUITO2KECHU A

mln) = |n+1),

alny =n|n—1).

KomMmyrannonnoe coorrorenue [a, 7] = 1.
7 = al — oneparop poxenus.
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CxeMbl B3auMOIECTBUS
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PXIOJILCTa

Mogens @epxironabera |

Meton cToxacTuzanuu OJHONIATOBBIX ITPOIIECCOB

MuTencuBHOCTH TTEPEXOTA

+51 = A\,
s =vp(p - 1),
+52 = Be.

OCHOBHOE KMHETHYECKOE YpaBHEHUE

%08 _ 3o+ B+ vl — Dlp(ost) +

ot
+ [Ble+1) + (e + Delp(p + 1,t) + A — D)p(p — 1, 1).
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CucremMbl KOMIIBIOTEPH

BH,H‘I)I CucremM KOI\IIIbIOTepHOfI HJII‘G6pr

o Uurepakrusabie (Maxima, Axiom);

o IlakerHbre.
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CucremMbl KOMIIBIOTED

Oco6enroctu FriCAS

o CTpOI‘O TUIIU3UPOBaHa JJIf JIY9IIIETro OTO6pa)KeHI/IH
MaTEMaTUYCCKUX O00bEKTOB U B3&HMOCB$I3€I71;

Waeer rpaduaeckyio moICUCTEMY;
o BosmoxkHo mobaBiienune MOIyJieit;
o JloKyMEHTHPOBAHHOCTE;

(] CI/IMBOJIBHBIG BBIYUCJICHU A,

o BosmozkHa nHTErpanus B rpaduvecKyo 000JI0UKY.
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CucreMbl KOMIIBIOTEPHOIT aJreGpbl

Buffer File Edit Insert Text Paragraph Document Project Options Help
CARSeaX | BERBRDE|(fEAFE
TVt |E(l)ee<s0|BC S BA

osp ([[1,0],[1,1],[0,11],([[2,0],[0,2],[0,0]],vector([k1,k2,k3]),vector([0,0,
01) ,vector([x,y]))

FriCAS will attempt to step through and interpret the code.

Cannot compile map: calcProd

We will attempt to interpret the code.

Compiling function Ai with type (List(Matrix(Integer)),List(
Polynomial (Integer)),List (Polynomial(Integer)),NonNegativeInteger
) -> Matrix(Polynomial (Integer))

Compiling function A with type (List(Matrix(Integer)), List(
Polynomial (Integer)) ,List (Polynomial (Integer)), NonNegativeInteger
) -> Matrix(Polynomial (Float))

Compiling function Bi with type (List(Matrix(Integer)),List(
Polynomial (Integer)),List (Polynomial(Integer)),NonNegativeInteger
) -> Matrix(Polynomial (Integer))

Compiling function B with type (List(Matrix(Integer)), List(
Polynomial (Integer)),List (Polynomial (Integer)), NonNegativeInteger
) -> Matrix(Polynomial (Float))
—k2xy + klz k2xy + klz  —k2xy
—k3+k2xy )’ —k2xy  k3y+k2xy
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MbI KOMITBIOTEPHO!

o MAPLE;

o MATHEMATICA;
o FORM;

e FormCalc;

o FeynArts;

e FeynCalc;

e LoopTools;

o CompHEP;
XLOOPS.
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€Mbl KOMITBIOTE]!

MATHEMATICA I

e Create the topologies
Diagram e Insert fields
generation e Apply the Feynman rules
e Paint the diagrams
|
e Contract indices
Algebraic e Calculate traces
simplification e Reduce tensor integrals
e Introduce abbreviations
|
e Convert Mathematica output
Numerical to Fortran code
evaluation e Supply a driver program
e Implementation of the integrals
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CucremMbl KOMIIBIOTEPHO! aJIrebphI

MATHEMATICA 11

Mathematica _1 FORM
PRO: user friendly D PRO: extremely fast on
CON: slow on large polynomial expressions,
expressions CON: not so user friendly

user interface internal FormCalc functions
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CucremMbl KOMIIBIOTEPH

o ['paduuecknmit nnrepdeiic;

e OrcyTcTBHE MOKYMEHTAIIWN;

o OpHomeraeBble JuarpaMMbl.
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CucremMbl KOMIIBIOTED

Ocobennoctu FORM

e Maremarndyeckue BbIparKeHUs IPOU3BOJIBHOMN JJINHBI (pa3Mepsl
OIPAHUYEHBI TOJBKO JUCKOBBIM IIPOCTPAHCTBOM).

e Mmuoronoro4ynoe ucnosaenne, pacnapasienusaaue (MPT).

e Bricrpoe Bbrumciienue ciena (7 — MATPHUILHI).

BeiBoj B pazimunbix dopmarax (teker, Fortran).

WuTepdeiic nast ¢BSI3U ¢ BHEITHUMI IIPOTPAMMAMI.
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CucreMbl KOMIIBIOTEPHOIT aJreGpbl

= (Splus(k) - Smin

D/ (u-10);
* facdm(y, 1);

sort
id Splus(i
id Sminus(i” i s(i) = Smp(i)

id R(i? J) = NGiLj§»

id Spp(i”
1
facdm(X

#enddo

¥
(fx-(n-1)) = facdm(
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CucreMbl KOMIIBIOTEPHO reGpbI

Omnpeiesienne mapamerpos i Mojen Pepxioabera |

a, @

1)
b
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CucremMbl KOMIIBIOTEPHOI aJIrebphI

IIpumep 3amycka cKpunTa

python2 forg.py < $input_file > $output_file

WM, HaIpHMep:

python2 forg.py >test_2.frm <<EOF osp ([[1],[1],[0]],
(f2],[2], (111, [lambda,0,0], [0,gamma,betal, [x]) EOF
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