Miinchen
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implementation of the fermion trace. 7 7

Today | might have used

Trace4[mu_, g__] := Block[{Trace4, s = -1},
Plus@@ MapIndexed[((s = -s) Pair[mu, #1] Dropl[Tracedl[g], #2]1)&, {g}l];
Traced[] = 4

but in 1995 computation of a trace was a big mystery (to me)
and then there was FORM...
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SUSC . HA'A<(0 0 0 » | (0 vjole ’
had registered FormCalc as a trademark (to compute some
kind of form factors for special doors). | was able to convince
them that there was no chance of mistaking one for the other

and they kindly allowed me to continue using the name.

'Viale

Nowadays, the only FormCalc remaining is the one using
FORM.
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Hence, in 2002, |1 sat down and tried very hard to write a
Mathematica equivalent that was approximately on-par with
the FORM code. Trying to generate the fewest numbers terms

from the beginning etc.

Result: Mathematica code still factor 2 slower than FORM.
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#procedure FromMma(expr

G ‘expr’ =

#fromexternal

#endprocedure .
B
[ |
[ |
[ |
[ |
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print;
.sort
expr

collect f;
bracket f;
print;
.end

expr

+ ax (c+d)
+bx (c+d);

+ f(c+d) * (a+b);
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With FORM 3:

e Initially still user responsibility.

e After too many ‘bug reports’ included binaries.
With FORM 4:

e Sources included (to fix version).

e Pre-compiled executables included.

o Build script included (rarely used).
. B B
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* patterns

i [al, [b], [ecl, [d];

For, if any of the patterns makes it into Mathematicaq, this is
bound to give a failure notice.
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FORM needs some ‘getting used to.’

| suspect this is where (some of) its power derives from:
forcing the user to re-organize problems in a way more
tractable to the workings of FORM/the computer in general.

Still, in terms of overall development time it could be
worthwhile to come closer to the naive version.
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$n = 0;

repeat;

$n = $n + 1;

once int(Den(7a), ?b) = Den($n,7a)*int(7?b);
endrepeat;

How complicated could something like arg_(n,7a) be?

u 5 HEBE
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efine = + +
#define k2 "-k1 + k3 + k4"
#define k3 "k1 + k2 - k4"
#define k4 "k1 + k2 - k3"
#define MomRange "1,2,3,4"

#do i = {‘MomRange’}
id k¢i’ = ‘k‘i’’;
#call ChainOrder
#enddo
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whereas if p; + p2 = p3 + p4 we could have instead

1
d=——.
p4—|-m

Something like tryreplace but for number-of-terms would be
very helpful.
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Add possibility to exclude certain functions from optimization.
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¢ Much built-in e Limited mathematical knowledge,

knowledge, e ‘Small and fast’ (also on large

e ‘Big and slow’ (esp. on problems),

large problems), e Optimized for certain classes of

e Very general, problems,
e GUI, add-on packages... e Batch program (edit-run cycle).
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#external, #toexternal, #fromexternal.
But not straightforward to work with.

FormRun is an attempt to feed ‘arbitrary’ Mathematica
expressions into FORM:

FormRun [expr, (decl), (cmd)]

Still, the module structure of FORM input makes it somewhat
more complicated than just writing an expression out and
getting it back.
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