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BILANF—W 4 F#H8B( Toshiaki Kaneko)
?éﬁ:r.;?\ NWF— JluEiB( Setsuya Kawabata)
BIFANY - HEAKEX (Yoshimitsu Simizu)

BIANF-—WEETRANFRBOBEREI Iy 220597 8#AWEE
WHETHAIRE., Chik. RISOEBAHRAT VI 74 BHOEH I HB & ¢
53H50T. #ERXROELSICLTITbhE, sTHAEFRA KR L-ER (BT
A%, BFAHZ. BERERS) 28R T2, REKE6DPh 3R FRUER
BORKDPS . THR2LTOI ry (YT VT I97%4KDB, D&, ThbHDY
FTENRTEIR(Tr A 2V EE) 2RDD. SZIREBTA4F7v 71751t
Eh3T00BPEAEZY, THOF - B ZABBELZHWTEHET I W
T&E5, BoNERR A BMALREOBEL KD 3,

B2OBRKOEHNIZ., COLI2HHE%HERETTRIEIEBLIT ZIB
BB ITr A VR VI TREABERTEITus I L TR, BEKZ KB
RKI2k2BTRBAZFRAISTERT 07009100855, T4 775D
B 14 REDUCE, SCHOONSHIP, SHP ZORRAEY A F Al LD HBET 3 L0 TES,
¥ 7. REDUCED 5 O FORTRANT 0 S A OHH % BEMDI T 5D L LT BASES
(Jiigh. 1986, BLARY S5 70H) b5, SEBERE. HrErHFEICLIIET
BRNOZHAO7 7y AUy YIS 7HBERT U S AR LE, HHhE L TR
FS5IORBHN . HIBT BTy 47 VIRWBOREDCEY — 27075 A%185
TEHTED, HHDOHAEL, 2ICFRT. NAEDHEMIX.

T.Kaneko, S.Kawabata and Y.Shimizu, “Automatic Generation of Feynman

Graphs and Amplitudes in QED”, Comp. Phys. Commun. 43(1987)279
RRERTWS, SCTR. V9 7EREOBBOAXRTRT .
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TS5T7OBBERTIR. B—OQV 378 ZREERTIOZVWHICEIT S NN
ME L B2, ETCOTUEZMEGVAED VI 72 BRI BILDHAGT D 38,
FSIOMBHNHAOEHE (BHOKRE) OMEOF - Y32 enFREIHh,
EANTRZV,. BFEBHIETRISIVOERFRFALHBEL LTV EDIC,
DRSIEFEFMHAITIBICEINDAERGPD I 7O HHLZEHZIDOIIWMR B
LKL, COEDTITEROEBETH IS 7OERPBITILENA, TS5
THOLBYARBLR2E, MTREOERELERS,

BFEBNZEO Iy A VR VIS TRROERDPORS ., 757 D8 (edge) i
BEAThORTFONBERETE, COM. 7T (BF. I 2a—NF)
OHABITFmMAEF 2. ThicH LTHR—-—XHF (XF) ORI FRAERFERZ W,
77708 KR(ode) 2 LTI, HENFLATLOMEEFAICHB T ZTAL .
AEPSBMTIRTICABT2NBLEPEL23, ARBEREFRERZEDHE
LACYEARDL . KHTEZDOLELS, 7o VIRNFRERBORMBETE
LT3RV, COEDT I NVIRTFONRETTAEREE (7 VI T
B) . ABPSHELABRTRDED . V=T 2HRTE2D220BE5
%,
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TPAYRYTITOEROMBER. AEOHELHAOERESS5ASnkE
X, RTOUMAEE Y S TR EHRHOBTCETHS (X Oh
DEUEFERERVT I TEERTILENS SN TUERT 3) .

FSIQERRKRDOES A S, |

- ABOTNIRTFRORL,

- T VIRNFOL—TRERT 3.
. T VINFHRECHARERT 3,
- HRMEzRTFOARTOR<,

PR R

EBRETYAHRL2 TOMAE ERTAENSEH. 1953 0RBIEMER
HECOMETS 3. |
3R THRAOY S TORBELELS (H3) . TITU—HRE. 4
RORVBTILINTFH. Tz LINTFOL-T. HEOXTFHH Y. Hal
2TIzILVIRFELEEE»PNTVLS, FEORTFRETEVWREN T TV 3,
NEORFRORNZJILINTRIOEAS. BONABORTFHoOEHS
HEZZLREVRERTES, UnNo>T. ABHGHERRDORL—-TRESh
3, JIAINFOL—TREhThEERGREEES. FRAUEROEAR
ZOLREDZODOA—TRAVDOERRTh. 2BDOY5T X Zh 50N —
TOARBALHBERS, BAMEORVTLBE. L—THALEORFE
ML ERIELTIT<C D, DRSIEFLHBTEC LRIV ChRBI B L
BHKS.

SXWR. DRVTLLAFTORRESEX 3 (H4) . Tz ALINFOL—T L
DEHANXFONBR > THERITEZHEALORMB>TWAI. HAME
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DRSS HFOARBMOARLENTE, TON—T LOTHADMOTARLEY
TEZZLBB V-7 LOMOTERR. CORNTEEHAPE I VI
FORMIE>TERAH B LIED. ChORNTEBZ LA B, LEN
ST ENTCEATHALMOTHEAL #EROZWHERNTE 2 WEHAIR, £ 7
DBPBOTVWRWNI—T EOHRICROA, V—THOBRENVN—-TATORE
OHBHEFEERRT IV LIZR D,
HEMZOZSTPNVIVXLETIRRT. ¥9. ABMOXFREROT NN
FHRELBBOOLT B, BT VIMTFRIEM T LA 2 WAL, O
PLTHBIZ oM B 7 VIR TFHRICIROE, V—TIcid THEB AL 2£AL
TEL . COXEBEN—T2280nTwL R, ABICOo2HB37z VINTFR
EN—-TLOEEE. MOXFORROKTEH > REEAANBZZLICT S,

procedure connectvertex(level:integer);
var
flinel, fline2: 7 x )b 3 K F#;
nodel, node2: HNBMOXFXEIZTHA;

begin
if M#E7 S 7H{EN B then
bégin
flinel := T LX) 3 OEHN level T.

FED2BN>TWEREWHRYS 7 2 VI NTF#H
if Z25WD7 NI NFHEME W then
begin }
if $Z08MW o TWAEWHEAER O VI NTFHIS 3
then
connectvertex(level+l)
else
FLwrs7xE6NRE
end

else
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begin

nodel := flinel LD FZE DR TWAHAWIHK;
for fline2 := FEDEMP O TWEWEHKAEZFD
TNV IHNTFH do
begin ,
if (fline2 RMWSL L AN —TTiEHE W) or

- (fline2 B2 LHAREAFOMUIL LT

X% nodel ICix -2 TWnWiWN)
then

begin
if fline2 O T L R)L ) 8 TEFE A J then
fline2 O T LR) 5 := level+l;

for node2 :=

fline2 MWL L AN —T RO BMDOTHK.

FA3TCRITFRET7T2NVINTFREDEE DR IR TWEAWIEN
do

begin

nodel & node2 & A2 ORI 3,

connectertex(level);

nodel & node2 & % YN &t T ;
end; _
fline2 O T LRy 2dEicdHET;
end |
end
end
end

end;

LTz vertex correction OS5 7 %@z D . FACOM-N382

TOETER
ZRY o
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N—TH HAH 735 7% KITHH

1 3 1 0.03%
2 5 7 0.09%
3 7 72 0.478
g 9 891 5.58%%
5 11 12672 88. 728
6 13 202770 264 128

EITHRRAGEE (HRK¥) X (F77#H) Chfiv. FPBloBRBI ok,

COEIRUTHINREEREROTI 74X TS TRMIELVT. 7?»{ M
RYBENEREN B, 774 YIVBBRHNAEY X7 A REDUCE Z&-
THYIITHBAEIh. FORTRAN V=277 5L E#IN DB, EXEh
72 FORTRAN V=270V LA EWARB LT IRERS L. BASES 2HEV 3
ZERIVBRBRITICENTE. RRONEREBRDIN 3,

UBURHBS. 2@ FORTRAN 77 AR UVEVEBDTRALRS. BFEH
BITOoHTIT. RCRBAITERIBEEH5%. BOTRARERSERTO
BEESIE. ERXLETHFOEERS. COISRRALBIE DL, §
BHEORBELAETH 3 NHRAEY AFLABEAT S FORTAN V=707 S
LAOEHBLOBEDEET N B,

SHEBFEANY. SERERNOHIENERIKIN., CThoOERFTIR—
ARNFRIBHEEEBRITI. CORDTIFTTONBHHENBD THEHECRY .
kA EOMREBSKORTEELRS,
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X Table of Camplitude)*CONJCamplitude)

NGRAPH := 83

ARRAY WC(NGRAPH,NGRAPH):

W( 1, 1) 1= +
4*YELPCL0O0001,P00002,500002)*VTXNCLOOO0OT,MNOOO1)*
UELPCLO0001,P00001,S00001)%VTXCCLOOOO1,MC0001)*
4*UELPCL00002,P00003,500003)*VTXNCLOO002,MNO0QO2) %
SELNCLOO002,QN0O0O01)>*VTXNCLO0002,MNOOO3) %
VELP(L00002,P00004,5S00004)%VTXCCL0O0002,MC0O003)*
SELC(L00002,8C0001)*VTXCC(LO0002,MC0002)*

DPHN(MNCOO1,MN0O003,QN0002)*DPHC(MC0001,MC0003,RC0002) *
EEC(MNO002,MC0002);

W( 1, 2) 1= +
4*=VELP(L0O0001,P00002,500002)*VTXNCLDOO0O01,MNOOOD1) *
UELP(L00001,P00001,500001>*VTXCCLO0O001,MCO001)*
4=UELP(L0O0002,P00003,500003)*VTXNCLOO002,MNOOD2) *
SELN(L00002.0N0001)tVTXN(LOOOOZ,MNOOQ3)*
VELP(L00002,P00004,500004>*VTXC(L0O0002,MCO0003)*
SELC(L00002,8C0003>*VTXC(L0O0002,MC0002) %

DPHN(MNOOO1,MNO003,QNO002>*DPHC(MC0001,MC0002,QC0004) *
EE(MNO002,MC0003)>;

W¢ 1 3) =+

4*=VELP(L00001,P00002,S00002)*VTXNCLOOOO1,MNOOO1) *
UELP(L00001,P00001,500001)*VTXCCL0O0001,MC0001)*
SELCCL00001,QC0005)*VTXCCLO0001,MC0002) %

4*UELP(L00002,P00003,S00003)*VTXNCL0O0002,MN0OOOD2) %
SELNCL00002,QN0001)>*VTXNCLO0002,MNOCGO3) *
VELP(L00002,P00004,500004)%*VTXCCL0O0002,MC0003)*
DPHN(MNOOO1,MNOO03,QN0O002)>*DPHC(MC0002,MC0003,QC0006) %

EE(MNQ002,MC0001):

W( i, 4) = + .
4*VELP(L00001,P00002,500002)>*VTXNCL0OO0OO1,MNODO1)*
UELP(L00001,P00001,S00001)*VTXCC(LO0O0OO1,MC0001)%*
SELC(L0O0001,QC0007>*VTXC(LO0OOO1,MC0O002) %
4*UELP(L00002,P00003,S00003)*VTXN(L0OOO0O2,MNOOO2) *
SELNCLO0O002,QN0001)>*VTXNCLO0002,MNOOO3) *
VELP(L.00002,P00004,500004)*VTXCCLO0002,MCO003)*

DPHN(MN0O0O1,MN0O003,aN0002)>*DPHC(MCO0O01,MC0003,Q@C0008) %
EEC(MNO002,MC0002)>;

W( 1. 5) = -

4*VELP(L00001,P00002,500002)*%VTXNCLOOO01,MNOOO1) *
UELP(L00001,P00001,500001)*VTXCCLO0O0O1,MC0O001)*
UELP(L0O0001,P00003,500003)*VTXNCLOOOO1,MNOOO2)*
SELNCLO0001,QNOOO1>*VTXNCLO0001,MNOOO3) %
VELP(L00001,P00004,S00004)*VTXCC(L0OOOO1,MCO003)*
SELC(L00001,8C0009>*VTXC(L0O0001,MC0002) %
BPHN(MNOOO1,MNO003,QN0O002)*DPHC(MC0001,MC0003,QC0010) *

EE(MNO002,MC0002);

5 2
A 2 BVAAVE 1 3% |
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