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CF[E[« ,L ,0 ,P 1] := Expand /@ Together /@ Utilities
E[lv/.b_ »Llog[t],L,Q/.b, =»Log[t.],
P/.b, =»>Log[t.]];
E /: E[wl ,L1 ,Q1 ,P1 JE[aw2 ,L2 ,Q2 ,P2 ] :=
CFeE[wl w2, L1+L2, w2Q1+ w1Q2, w2*P1+ w1®P2];

Normal Ordering Operators
Nu; ¢; sk [E[@_, L _,Q ,P 1] := With[{g=e™Bur+vycr}, CF|
E[w, ¥Co+ (L/.Cj>0), e Bup+ (Q/.u;~>0),
@ 9 DPc0,,u-05 [P1[€%1] /. {¥ = 0c,L, B D¥0,,0}]];
Nu; c; »¢ [E[@_, L_,Q ,P_1] := With[{q=e¥aw+ycr}, CF|
E[w, yCr+ (L/.Cj>0), Xe'auw,+ (Q/.w;—>0),
€ I DPc by, w0, [P1[€71] /. {¥ > 0c;L, a» g a.,0}]]5
Mig_u; o [ELo_, L_, @, P_]] :5 y
W1th[{q = (1—tk) u'IaQAu'iﬁuk+u'16ukwk+u'\1/awk}, CF[
E[uyg Ly na+u(Q/.wi|uj>0)5,
W l* @ DPy;p,,u05 [P] [€7] + * A[R]] /.
p->U+ (tp-1)6 /.
{a- & (64,0/.u;>0), B»@((aujq /. wi-0),

6 - o 0u;,u;0}] ]

A[R ] := (1-tp) (a248\7+4a/3/6u+262\[2)/2+2u2 (aﬁn/u) Ck -
B(2u-1) (aB+26u)u+2B6pu*cru-p*6 Bu-1)ui/2+
a(aB+28u) We+2a8pu?CrwWp -2 (tp-1) 6% (B + 6 1) Up Wy +
282 2 crupwe-B % (2u-1) W +a? S (L+pu)we/2+
a 8% up Wi - (tr-1) 6* uZwi/2; The Adyoc
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