Making P manifestly polynomial Z
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CF[E[v ,L ,0Q ,P 11 := Expand /@ Together /@ Utilities
E[w/.b, = Log[t], L, Q/.b, =»Log[t.],
P/.b_ = Log[ti]];
E /: E[el_,L1 ,0Q01 ,P1 ]E[a2 ,L2 ,Q2 ,P2 ] :=
CF@E [wl w2, L1+L2, w2Q1+ wl1Q2, w2*P1+w1*P2];

Normal Ordering Operators
Nu; c; »¢ [E[@_, L_,Q ,P_]] := With[{q=e™Bus+ycr}, CF[
E[w, ¥Ch+ (L/.Cj>0), e ¥Buy+ (Q/.u;»0),
€ IDPc o, ,u;05 [P1[€71] /. {¥~0c;L, B D¥3,,0}]]5
Nu; c; o [E[@_,L_,0Q ,P 1] := With[{q=e"aw.+ycr}, CF[
]E[a/, YCk+ (L/.cj->0), }(e"awk+ (Q/.w;»0),
€ DPc 0, w06 [P1[€7]] /. {¥ = 0c,L, a~» 904, 0}]];
Nu; uj o [E[e_, L, Q_,P_]] 17
With[{q = (1-tx) u'laﬁ/‘ u‘1Buk+u'16ukwk+u'\1/awk}, CF[
E[uyg Ly u)a+u Q7. wi|uj-0),
W b® @ DPuyng,uj05 [P1 [€°] + &* AR]] /.
u->W+ (t,-1) 6 /.
{a> & (64,0/.u;-0), B—»N(aujQ /. wi-8),

6 9% 04,050} 15

AlR ] := (1-tp) (azﬁ?+4aﬁ/5u+252\/2)/2+2u2 (aﬁm/u) Ch -
B(2u-1) (aB+26u)u+2B6u’cru,-p26 Bu-1)ui/2+
a(aB+26u)wp+2adpuicpwp-2 (th-1) 6% (aB+ 6 1) Up Wy +
282 P crupwe-BS2 (2u-1) ulwe+a? S (L+pu) we/2+
a s upwk - (tp-1) s*utw?/2; The Adyog
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€ /1 €-/3n21:=0;

A[b_, c_yu_yw_ ya y 8 50 _,v_] =

1 1
2cwac5v+2cu,5’:5v+2cuwo'2V+uwzao'2 V3-;bu2w264V3+;wzazo’(2+bd) V3 -
1
w’wp 2 (1+2b05) y3-;uzﬂza(z+3ba) V+2c(6+aBv)-2buwd Vi (bralBv)+

2 2 B 2 2 .2 .2
wavt(25+afv)-uB(1+2bJd) v (2§+aﬂy)-;bv(26 t8apovat pv%);

NO[u;i , ¢j , k_][P_. E[Q_]] := Simp.ﬂodulc[[q(*,a,B,e*)},

g=eBu, +ac, +0;
e “DP[P, c¢j » Dy, u; » Dg] [e?] E[q] /. {a-»Togethcr[Och], B>3,0,0> (Q/.¢;j|u; -»0)}

|5

NO[w; , €5 , k_][P_. E[Q_]] := Simp.ﬂodule[(q(*,a,B,e*) 1,

q=e’Bw, +ac, +0;
e DP[P, € - Dg, w; "DB] [eq] E[q] /. {a-oTogothcr[Oth], B-»9,0,0~» (Q /.cj | wi -'0)}

I

NO[w; , uj , k_][P_. E[Q_]] := SimpeModule|
{aO-OHiQ/.uj-oe, @ =0y, Q/.wi»@, 58 =0, 4,0, 0@ =Q/.w; |uj»0, q(+,a,B8,5, O, v*)},

q=-byvaB+vBu,+vou,w, +vaw, + 63
e “DP[P, wi »Dg, uj > Dg] [v (1+€VA[by, €ry upy Wy a, By, 5, v]) €] E[q] /.
{a» a0, B>p0, 550, 00, v->(1+b,50) "}
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