OZET

Lie Cebri alaninda, cebirlere ait temsillerin agik olarak elde edilmesi 6nemli bir
problemdir. Bunun i¢in temsil i¢inde yer alan agirliklarin ¢okkatliliklarinin hesaplanmasi
gerekmektedir. Temsillere ait ¢okkatliliklarin hesaplanmasinda baska formiillerin yaninda en
kullanish yontem Freudenthal Cokkatlilik Formiili’diir. Bu formiiliin her ne kadar rekiirsif
olmasi nedeniyle ilk bakista hesaplamalarda zorluk ¢ikartacagi goriilse de diger ¢okkatlilik
formiillerine gore hesaplanacak Ogelerin kolayligi nedeniyle uygulamada daha kullanigh
oldugu agiktir.

Bununla beraber 6zellikle ¢ok diisiik rangli ve ¢ok kiiciik boyutlu temsil uygulamalari
disinda Freudenthal Formiilii'niin dahi uygulanabilir olmayacagi agiktir. Bu nedenle
calismada bu formiilii hemen hemen tiim gruplar ve temsiller i¢cin basit PC’lerde dahi
uygulamaya olanak saglayan , gelistirilmis bir algoritma kullanilmistir.

E7 ve A7 Lie cebirlerinin her ikisinin de rangi 7°dir.Bu 6zel durumdan dolay1r E7 Lie
cebrinin  weyl yoriingelerindeki agirliklar,A7  cebrinin agirliklari tarafindan
tiretilebilmektedir.Boylece E7 lie cebrinin weyl yoriingesine ait elemanlar iizerinden islem
yapmak yerine, bu elemanlarin A7 lie cebrine ait elemanlar tiiriinden ifadeleri iizerinden
islem yapilarak, hesaplamalarin kolaylastirilmasi saglanmistir.

Bu algoritmanin uygulanabilirligini gdstermek {izere en biiyiik gruplardan biri olan E;
grubunu kullanilmistir. Bu yontemin daha kolay anlagilmasini saglamak iizere 6nce A3 cebri
icin bilgisayar kullanmaksizin bir 6rnek verilerek algoritmanin E; gibi biiylik bir grup i¢in
nasil isleyecegini gostermek amaglanmistir.



SUMMARY

Obtaining the representation explicitly is very important problem at Lie Algebra
Theory.Because of that multiplicities should be calculated which appears at representations.
To calculate the multiplicities , Freudenthal Multiplicity Formula is the most useful among
the others. However much this formula seems difficult to calculate because of it is recursive,
it is said that according to other formulas this formula is more convenient to use because of its
elements which will be calculated.

In addition to this, except low ranked and small dimansional representation
applications, Freudenthal Formula is not easy to apply. Because of that it is used a convenient
algorithm which can be applied for all groups and representations even with a simple PC.

Both E7 and A7 Lie algebras has the rank 7.Because of this special case, the weights
at E7 weyl orbits can be obtained by the weights of A7 Lie algebra.To simplify the
calculations, instead of doing the calculations over E7 weyl orbit elements, calculations have
been done over the elements of A7 Lie algebras elements.

It is used one of the biggest groups,E; to show the convenience of this algorithm. To

obtain this method is understood easily, firstly it is used at an example from Ajzto show that
how does it works at a big group like E7.

Vi



