To SHow THAT A DIRECT PRODUCT OF TWO BASIS SETSFOR
REPRESENTATIONSISALSO THE BASISFOR A REPRESENTATION

Must show that ﬁ(XiYk) isalinear combination of the {X;Y,'s} which are the direct
product basis, given { Xi}, {Y ,} arebasis sets for representations of the group.
GX(A) isthe matrix for the operator A in abasis set {X}

2 g 6{3X} is basi
AX 8=. GX(A))'J e 0:‘ S|zemsoﬂ

{Y,} isbasis
of size n

v v = Ary 1A since A's act
AXY 1= ARDAY G dependently on { X}{ Y}
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AX
Fle=1
let  [GXA)IG Al =[G Aij ¢ = Zixj o (A)
'5\ a [GZ(A)]lkJZX Yf
=1

Thusthe Zy ; g(ﬂ) = [GZ(,&)]ik,j , areelementsof a(mn”~ mn) matrix describing how the
A’ s take one of the direct product basis functions (X;Y,) into alinear combination of

{X;Y-'s}.

To show that gz(,& ) form a representation:

given
ApAg=Ac b GX(AN)GX(Ag)=G*(Ac)
G" (Aa)G" (Ag)=G"(Ac)

must show gz(ﬂA)gz(ﬂB)=§Z(5c)
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3. Toshowthat cZ(A) = cX(A)cY(A)

aQ rgn a2
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c?(A) =c*(A)xYA)
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Q.ED.



