> #Equivalence of the descents statistic on some (4,4)-avoidance
classes of permutations
#April 18, 2021

#function t(x)
> t:=(x)->sqrt((1-2*q) *2*x*2-2*x* (1+2*qg) +1) ;

t:=x—)«/(1—2q)2x2—2x(1+2q)+1

[ > #Theorem 4

> U0:=(x,V) =>(v*x"2* (2% (v-1) *v*g*x- (v-3) *v*x-3*v+1l) +v* (v+1) *x*2*t (v*
X))/ (2% (2*v*g*x-v*x+v+x-1) * (vig*x-v*x-1)) ;
UP:=(xX,V,W) ->-1/2*x"2*w 2*y*qg* (q*v*wrx-v+x) / (2*g*viwrx-viwrx+viw+x
-1) / (qQA2* v wWA2*x A 2-q* v WA 2*x A 2-q* W x+viwkx-wrx-v+1l) ¥t (viw¥x) -1/2*x
A2 WA2*vhg* (V+ (-2*q*vA2*w-q* v w+vA2*w-2* v w-2*v+1) *x+vrw* (2*gr2*v*
wW-g*viw+l) *x*2) / (QA2*vIwA2* XA 2-q*vIWA2*x A2 -grwrkx+viwrkx-wrxx-v+1l) / (2
*q*vIwrkx-viwrx+viwtx-1) ;
UN:=(x,V,W) ->1/2*x A 2*w*yr2*xg* (Q*viwrx-viwrx+viwtw-1) / (2*g*viwrx-v*
W*X+V w+x-1) / (QA2*vA2*wrx A 2-q*vA2*wrkx A 2-q* v x+vIwrkx-vix-w+l) *t (viw
*X)+ ((-2*g*v*xA2+q* v x-2* v x N2+ 2*vrx+2*¥x-1) + (2*gr2*vr2*x*3-3*qr2*v
A2*N2-2* q*VvA2*¥ XA -qRVA2*X+2*VA2*¥ XA 24+2* QR VR R-2*vA2*x+2* vk xA2-4*v*x
+v-2*x+1) *w+vi x* (2*g-1) * (q*v*x-1) * (q*v*x-v*x+v+l) *wr2) *q*v 2*wrx"2
/2/ (QA2*vA2*whxA2-q*vA2* WX 2-gq*vix+viwrx-vix-w+l) / (g*v*x-1) / (2*g*
vi*w*x-v*w*x+vi*w+x-1); U:=(x,v,w)->UP(x,v,w)+UN(x,v,w)+U0 (x,v*w) ;

1vf(Z(v—l)vqx—(v—3)vx—3v+1)+v(v+1)x2Kvx)

U0:=(x,v)—>=
2 2vgx—-vx+v+x—-1)(vgx—-vx—1)

UP =(x,v,w)—>
1 x%ﬁvq(qvwx—v+x}ﬂvwx)

2 2
X —gwx+vwx—-wx—v+1)

2(2qvwx—vwx+vw+x—I)vawaf—qvw

lx%ﬁvq(v+02qv%v—qvw+v%v—2vw—2v+1)x+vw(2fvw—qvw+l)f)

2 (fvw%f—qvwaf—qwx+vwx—wx—v+1H2qvwx—vwx+vw+x—l)
UN =(x,v,w)—>
1 x%vfq(qvwx—vwx+vw+wwﬂ)ﬂvwx) 1
2(2qvwx—vwx+vw+x—1)09wfx%ﬂﬂwqf—vqx+vwx—vx—w+1)+2(

—quf+vqx—2vf+2vx+2x—l+
(2q%}f—3q%}f—2qv%f—qfx+2v%ﬁ+2vqx—2fx+2vf—4vx+v—2x+1)
w+vx(2q—l)(vqx—1)(vqx—vx+v+1)w%qv2wxa/(

@%foAﬂ}wqf—vqx+vwx—vx—w+lﬂvqx—1M2qvwx—vwx+vw+x—lﬂ
L U:=(x,v,w)—> UP(x,v,w)+ UN(x,v,w)+ UO0(x,vw)

[ > #checking eq U*-,U"+,U"0

{




> simplify (-UP(x,v,w)+v*wr2*g*x*3/ ((1-w*g*x) * (1-v*w*g*x) ) +X*UN(x,w,V
) +v*wrg*x*2/ (1-v) * (UN(x,w,v) -UN(x,v*w, 1)) +v*wrxg*x/ (1-v) * (UN(x,w, V)
-UN(x,v*w,1l) ~w*g*x*U (w*x,1,v)+v*wr*g*x*U (v*w*x,1,1))) ;
0
> simplify (-UN(x,v,w)+v*g*x/ (1-v) * (UN(x,v,w) -v*UN(v*x,1,w)+U0 (x,v*w)
-v*U0 (v*x,w) ) +v*g*x/ (1-v) * (UP(x,1,v*w) -v*UP (v*x,1,w))) ;

0
> simplify (-UO0 (x,v)+v*x*2/ (1-v*g*x)+x*UP(x,1,Vv)+x*U0 (x,Vv) +x*UN(x,v, 1

));

> U0 (x,v);

vx2(2(v—1)vqx—(v—3)vx—3v+1)+v(v+1)x2«/(1—2q)2v2x2—2vx(l+2q)+l
2(2gvx—-vx+v+x—-1)(gvx—vx—-1)

> UP(x,v,wW);

x%qu(qvwx—v+x)¢(l—2qfv%fx2—2vwx(l+2q)+l

2quwx—vwx+vw+x—U(fvw&f—qvw%ﬁ—qwx+vwx—wx—v+U
x%qu(V+GQqv%v—qvw+v%v—2vw—2v+1)x+vw(2fvw—qvw+l)f)

%ﬁ—qwx+vwx—wx—v+1H2qvwx—vwx+vw+x—1)

2. 22
L 2(gvw x —qgvw
> UN(x,v,wW);

2

x%v&q(qvwx—vwx+vwwkw—I)J(l—2qfv%vx2—2vwx(1+2q)+l

2(2qvwx—vwx+vw+x—lﬂq%;wf—qv%wf—qvx+vwx—vx—w+1)

—2qvf+qvx—2vf+2vx+2x—1+
(2q%}f—3q%}f—2qv%f—qfx+2v%ﬁ+2qvx—2fx+2vf—4vx+v—2x+1)
w+vx(2q—1)(qvx—1)(qvx—vx+v+l)wﬁquwxa/(2

2.2 2 2
(Vv wx

L —qv%vx—qvx+vwx—vx—w+1Hﬁvx—1ﬂ2qvwx—vwx+vw+x—lﬂ

[ >

[ >

> s:=1/2*x*v* (q*v*x-v-x) / (Q*2*v*x " 2-q*v*x*2-gq*x+vrx-v-x+1) / (Q*v*x-v*
xX-1) * (4*gr2*vA2*XA2-4*q*vA2*x N 2+vA2*x A 2-4*gq*vrx-2*vix+1)~ (1/2)+1/2
* (x+ (gQ*x*2+g*x+3*x"2-2*x-1) *v+ (-x* (2*g*2*x"24+3*gq*2*x-gq*x*2-g*x-3*q
+2*x-1) ) *v 2+g*x*2* (2*g-1) * (q*x-1) *v*3) *v*x/ (g*v*x-1) / (q*v*x-v*x-1
)/ (@r2*v*x 2-gq*v*x*2-g*x+v*x-v-x+1) ; simplify(s-U(x,v,1));

__xv(qvx—v—x)J4q2fx2—4qfx2+fx2—4qvx—2vx+1

2.2 2 +(x
2(¢vx —gqvx —gx+vx—v—x+1)(gvx—vx—-1)

+(qx2+qx+3x2—2x—1)v—x(2q%ﬁ+3qzx—qxz—qx—3q+2x—l)f
+qf(2q—1)(qx—l)f)vx/QQ(qvx—l)(qvx—vx—1)




(q%u?—qwf—qx+vx—v—x+ln

0
[ > s:=1/2/q/ (q*x-x-1) * (4*q*2*x"2-4*q*x*2-4*g*x+x"2-2*x+1)~ (1/2)+1/2* (
2*xgqr2*x”2-q*x"2-3*g*x-x+1) /q/ (q*x-x-1) / (gq*x-1) ;
simplify(s-U(x,1,1));

J44ﬂ3—4qﬁ—4qx+f—2x+l 2q%f—qf—3qx—x+l
s = +
2q(gx—x-1) 2q(qx—x—=1)(gx—1)




