AligatorDemoTimings.nb

Demo of Aligator

Loading the package

In[1]:= << Aligator.m
Aligator.m
Automated Loop Invariant Generation by Algebraic Te chnigues Over the Rationals.
Package written by Laura Kovacs — © RISC Linz and E PFL Lausanne — V 0.3 (2008-02-01)
Dependencies.m by Manuel Kauers and Burkhard Zimmer mann. Changed by Laura Kovacs for
Invariant Generation — © RISC Linz — V 0.27 (2008-0 2-07)
Fast Zeilberger Package by Peter Paule, Markus Scho rn, and Axel Riese — © RISC Linz —V
3.52 (01/12/05)

Examples for Loops without Conditionals

Note: * stand for own examples

Simple Example 0 *

(*
WHILE[..., x: =x+1]
*)

In[2]:= Aligator [WHILE[..., x:=x+1]] // Timing

Method is complete !

Qut [ 2] {0.078 Second, True }

Simple Example 1 *

(*

x: =0y: =1;

WHILE[ ..., X: =2%X}y: =1/2%y+1]
*)
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In[3]:= Aligator [WHILE[..., X:=2*X;y: =1/2%y +1]] // Timing
Method is complete !

Qut[3]= {0.172Second, x (-2 +y) =X[0] (-2+y[0])}

In[47]:= Aligator [WHILE[..., x:=2%X;y: =1/2%y+1], IniVal - {x:=0;y: =1}] // Timing
Method is complete !

Qut[47]= {0.125Second, xy =2Xx}

Simple Example 2 *

(*

a: =0;b: =0;

WHILE[..., a: =a+2xb+1; b: =b+1]
*)

In[4]:= Aligator [WHILE[..., a:=a+2xb+1;, b: =b+1]] // Timing
Method is complete !

Qut[4]= {0.032Second,a +b[0]%2=Db%2+a[0]}
Aligator [WHILE[..., a:=a+2xb+1;, b: =b+1],Inival - {a:=0;b: =0}]
Method is complete !

a = b?

Simple Example 3 *

(*
a: =0;b: =0;c: =1;
WHILE[...,a: =a+1;b: =b+c;c: =c+2]
*)
In[5]:= Aligator [WHILE[...,a:=a+1;b: =b+c;c: =c+2]] // Timing

Method is complete !

Qut[5]= {0.062Second,2a +c[0] =c+2a[0]&&4b+2c +c[0]2=c2+4b[0]+2c[0]}

In[6]:= Aligator [WHILE[...,a:=a+1;b: =b+c;c: =c+2], Inival ->{a:=0;b: =0;¢c: =1}] // Timi
Method is complete !

Qut[6]= {0.063Second, 1 +2a=c&&4b=(-1+c)?}
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Simple Example 4 *

(*

a: =0;b: =0;c: =1;s: =0;

WHILE[..., a: =a+1; b: =b+c; c: =C+2; S =S+2%a+1]
*)

In[7]:= Aligator [WHILE[..., a:=a+1; b: =b+c;c: =c+2;s: =s+2xa+1]] // Timing

Method is complete !

Qut [ 7] {0.156 Second,2a +c[0] =c+2a[0] &&

2b+c (3+2a[0]) +c[0]2+2s[0] =25 +2b[0] + (3+c+2a[0])c[0] &&
c2+4c (1+a[0]) +c[0]%2+4s[0] =4s+2 (2+c+2a[0])c[0]}

In[48]:= Aligator [WHILE[..., a:=za+1, b: =b+c;c: =c+2;s: =s+2%xa+1],
IniVval - {a:=0;b: =0;c: =1;s: =0}] // Timing

Method is complete !

Qut[48]= {0.094Second,1 +2a=c&&b+c=1+s&&cC (2+Cc) =3+4s}

Division Example, by E. W. Dijkstra

(*
rem: =x;quo: =0;
WHILE[...,rem: =rem-y;quo: =quo+1]
*)
In[8]:= Aligator [WHILE[...,rem: =rem -y;quo: =quo +1]] // Timing

Method is complete !

Qut[8]= {0.047 Second, rem +quoy ==yquo [0] +rem[0]}

In[9]:= Aligator [WHILE[...,rem:=rem -y;quo: =quo +1], Inival - {rem: =x;quo: =0}] // Timing
Method is complete !

Qut[9]= {0.031Second, rem +quoy ==X}

Integer Square Root, by M. Kirchner - version 1

(*

k: =0; j; =1; m: =1;

WHILE[men, ki =k+1; j: =] +2; m: =mj ]
*)

In[10]: = Aligator [WHILE[m=n, k: =k +1;j: =j +2; m: =m+j]] // Timing
Method is complete !

Qut[10]= {0.078Second,j +2k([0] =2k +j [0] &&2j +j2+4m[0] =4m+j [0] (2+] [0])}
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In[11]:= Aligator [WHILE[m<n, k: =k+1;j: =j +2;,m:=m+j ], Inival - {k:=0;j: =1, m: =1}]
Method is complete !

Qut[11]= {0.063Second,j =1+2k&& (1+])%=4m)

Integer Square Root, by D. E. Knuth - version 2

(*

y: =a/2;r. =0;

WHILE[...,y: =y-r; i =r +1]
*)

m Top level command: Aligator

In[12]:= Aligator [WHILE[...,y:=y -1, r: =r +1]] // Timing
Method is complete !

Qut[12] = {0.047Second,r 2+2y +r[0] =r +r[0]2+2y[0]}

In[13]:= Aligator [WHILE[...,y:=y-r;r: =r +1], IniVal - {y:=a/2;r: =0}] // Timing
Method is complete !

Qut[13]= {0.046Second,a +r =r2+2y}

Integer Cubic Root, by D. E. Knuth

(*

X: =a;r: =1;s: =13/4;

WHILE[...,X: =X=S; S: =S+6%r +3; . =r+1]
*)

In[14]:= Aligator [ WHILE[..., Xx:=X-S; S: =s+6x*r +3;r: =r +1]1] // Timing
Method is complete !

Qut[14] = {0.125Second, 3r 2+s[0] ==s+3r [0]? &&
r+2r3+2x +r[0]%2 (3+4r [0]) +2rs [0] =3r2+r[0] +6rr [0]2+2r[0]S[0] +2X[0]}

In[15]:= Aligator [ WHILE[...,X:=X-S; S: =S+6%r +3;r: =r +1],
IniVal - {x:=a;r: =1;s: =13/4}] // Timing

Method is complete !

1

Qut[15] = {0.094 Second, Z+3r2:s&&1+4a+6r2::3r +4r344x}
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Consecutive Cubes, by H. Cohen

(*
n: =0; x: =0; y: =1; z: =6;
WHILE[ (n<N), x: =X+Yy; y: =y+z; z: =z+6; n: =n+1 ]
*)
In[16]:= Aligator [WHILE[(n <N), X: =X+VY;y: =y+2,2: =z2+6; n: =n+117] // Timing
Method is complete !

Qut[16]= {0.172Second, 6n +z[0] =z +6n[0] &&
2n%+2x[0]+2n (2+6n[0] +3n[0]2+y[0]) +n2Z[0] +n[0] (L+n[0]) z[0] =
6n2 (1+n[0]) +2 (x +n[0] (2+3n[0]+n[0}2+y[0]))+n(1+2n[0])z[0}&&

3n2+3n[0]+3n[0]2+y[0]+n (-3-6n[0]+2z[0]) =y+n[0]Z[0]}

In[17]: = Aligator [WHILE[(n <N), X: =X+Y; y: =y +2,2: =z2+6; n: =n+117,
Inival - {n:=0; x: =0;y: =1; z: =6}] // Timing

Method is complete !

Qut[17]= {0.094Second, n 3 ==x&&1+3n+3n%2=y&&6+6n =2}

Sum of powers "5, by M. Petter

(*

x: =0; y: =0;

WHILE[ (y#Kk), X: =x+y"5; y: =y+1]
*)

In[18]: = Aligator [ WHILE[(y # K), Xx: =X +y"5; y: =y +1]] // Timing
Method is complete !
Qut[18]= {0.156 Second, 12x +y2+6y°+5y[0]*+2y[0]®=5y*+2y8+12x[0] +y[0]2+6Yy[0]>}
In[19]:= Aligator [WHILE[(y #Kk), X: =x+y"5; y: =y +1], Inival - {x:=0;y: =0}] // Timing
Method is complete !

Qut[19]= {0.125Second, 12x +y?2+6y®==5y*+2y6}

Fibonacci Numbers * (based on the book of D. E. Knu  th)

(*

rr =1,0: =1;

WHILE[..., t =r; 11 =r+q; q: =t]
*)
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In[20]:= Aligator [WHILE[..., t: =r;r: =r +Qq; q: =t]] // Timing
Method is complete !

Qut[20]= {0.39Second, q “*+2q3r +r*=q?r?+2qr3+(q[0]*+q[0]r[0] -r [0]2)2}

In[21]:= Aligator [ WHILE[..., t: =r;r: =r+q; q: =t],Inival > {r: =1;9: =1}] // Timing
Method is complete !

Qut[21]= {0.219Second,q *+20q%r +r*=1+qg?r2+2qr?%}

Fibonacci - Type Example * (based on the book of R.  Stansley)

(*
r=2;q: =1;x; =2;
WHILE[..., t: =r; 1 =2 r- 8%(; q: =t;x: =8%Xx]
*)
In[22]:= Aligator [ WHILE[..., t: =r; r: =2r - 8=%(Q; q: =t;, x: =8x]] // Timing

Method is complete !

Qut[22]= {0.281Second, x (8q[0]2-2q[0]r[0] +r[0]%) = (8g%2-2qr +r2)x[0]}

In[23]:= Aligator [ WHILE[...,t: =1, r: =2r -8%(Q; q: =t x: =8Xx],

Inival - {r: =2;q: =1;x: =2}1 // Timing
Method is complete !

Qut[23]= {0.203Second, 8q 2+r?==2qr +4x}

Examples for Loops with Conditionals

Note: * stand for own examples

Simple Example 1 *

(*
WHILET...,
IF [..., a:=a/2;b: =b/2;c: =c+1;d: =d+1,
a: =a/4;b: =b/4]1]
*)

In[24]:= Aligator [WHILE...,
IF[..., a:=a/2;b: =b/2;c: =c+1;d: =d+1,
a:=za/4;b: =b/4]11]1 7/ Timing

Method is complete !

Qut[24]= {0.219Second,ab [0] ==ba[0] &&c+d[0] ==d+c[0]}
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In[25]:= Aligator [WHILE[..., IF[..., a:=a/2;b: =b/2;c: =c+1;d: =d+1, a: =a/4;b: =b/4]7],
Inival - {a:=1,b: =2;c: =0;d: =0}] // Timing
Method is complete !
Qut[25]= {0.219Second,2a ==b&&c-=-d}
Simple Example 2 *
(*
a: =1;b: =l;c: =2;
While [...,
IF [..., a: =a-1; b: =b+2; c. =c-1,
a: =a+1; b: =b-1; ¢c: =c-2]]
*)
In[26]:= Aligator [WHILE...,
IF[..., a:=a-1,b: =b+2;,c: =c-1,
a:=za+1, b: =b-1;¢c: =c-2111 // Timing
Method is complete !
Qut[26]= {0.109Second,5a +3b+c=5a[0]+3b[0]+c[0]}
In[27]:= Aligator [WHILE[...,
IF[.., a:=za-1;,b: =b+2;c: =c -1,
a:=a+l, b: =b-1,c: =c-2]], Inival ~>{a:=1,b: =1;c: =2}] // Timing
Method is complete !
Qut[27]= {0.11Second,5a +3b+c =10}
Simple Example 3 *
(*
WHILET...,
IF [..., Xt =xX+1; y: =y+1,
X: =X-2; y: =y+z"2;z: =z-1]1]
*)
In[28]:= Aligator [WHILE[...,
IF[...., x:=x+1,y: =y +1,
X:=X=-2,y: =y+2z"2;z: =z-111] // Timing
Method is complete !
Qut[28] = {0.156 Second, 3y +2z +32z2+2z%3+3x[0] =3x+3y[0]+2[0] (2+32[0]+2[0]?)}
In[29]:= Aligator [WHILE[...,
IF[...., x:=x+1,y: =y +1,
X:=X=-2,y: =y+2"2;z: =z-1]1], Inival > {x:=1y: =2;z: =0}] // Timing

Method is complete !

Qut[29]= {0.156 Second, 3

(1+x)=3y+z (2+3z +2%)}
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Simple Example 4 *

(*
WHILE[x = O,
IF [..., Xt =X+2; y: =y+l; z: =z-2,
X =X+Yy; Y. =y-2]]
*)

In[30]:= Aligator [WHILE[x = O,
IF[...., X:=X+2z,y: =y+1;,2: =2-2,
X:=X+Yy;y: =y =-2111 // Timing

Method is complete !
Qut[30]= {0.5Second, True }
In[31]:= Aligator [WHILE[x = O,

IF[...., X:=X+2z,y: =y+1;,2: =2-2,
X:=X+Yy,y: =y-211, Inival > {x:=1y: =2;z: =0}] // Timing

Method is complete !

Qut[31]= {0.485 Second, True }

Wensley's Real Division Algorithm, by. B. Wegbreit

(*
a: =0;b: =Q/2;d: =1yy: =0;
WHILE[d2Tol,
IF [P<a+b,
b: =b/2;d: =d/2,
a: =a+byy: =y+d/2;b: =b/2;d: =d/2
1

1
*)

In[49]:= Aligator [WHILE[d = Tol,
IF [P<a+bh,
b:=b/2;d: =d/2,
a:=za+bjy: =y+d/2;b: =b/2;d: =d/2
111 // Timing

Method is complete !

Qut[49]= {0.25 Second,
bd[0] =db[0] & ad+2by[0] =2by +da[0] &&ad[0] +2b[0]y[0] =2yb [0] +a[0] d[0]}
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In[50]:= Aligator [WHILE[d = Tol,
IF [P<a+hbh,
b:=b/2;d: =d/2,
a:=za+bjy: =y+d/2;b: =b/2;d: =d/2
11, Inival > {a:=0;b: =Q/2;d: =1;y: =0}] // Timing

Method is complete !

Qut[50]= {0.25Second,2b =dQ&&ad==2by&&a =Qy}

Square Root, by K. Zuse

(*
rr =a-1;, q: =1; p: =1/2;
WHILEL ( 2%p=r zerr ),
IF [ (2%r -2%q*p=20),
rm =2«r -2+q-p;q: =q+p;p: =p/2,
r =2«rp: =p/2]]
*)

In[33]:= Aligator [WHILE[(2*p=xr 2erIT ),
IF[(2%r -2xq*p 20),
r: =2*r -2%q-p;q: =q+p;p: =p/2,
r: =2xr,p: =p/2]111 // Timing

Method is complete !

Qut[33]= {0.375Second,q 2+2pr =q[0]2+2p[0]r[0]}

In[34]:= Aligator [WHILE[(2xp=xr >err ),
IF[(2%r -2%xq*p 20),
r: =2*r -2+xq-p;gq: =q+p;p: =p/2,

r: =2«%rnp: =p/211, lnival > {r: =a-1;9: =1;p: =1/23}] // Timing
Method is complete !

Qut[34]= {0.406Second,a =0°+2pr}

LCM & GCD computation, by E. W. Dijkstra

(*
X: =a)y: =bu: =bv: =a;
WHILE[X #Y,
IF [x>Y,
X: =X=Y;V. =V+U,
y: =y -X; U =U+V
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In[51]:= Aligator [ WHILE[X #,

IF [X >y,
X:=X=-Y,V: =V +U,
Yyizy-X U: =U+V
1
11 // Timing

Method is complete !

Qut[51]= {0.438Second,ux +vy =u[0]x[0]+Vv[0]y[0]}

In[52]:= Aligator [ WHILE[X #,
IF [X >y,
X:=X=-Y;V: =V +U,
yizy-X U: =U+V
1
1, Inival »>{X:=a;y: =bju: =b;v: =a}] // Timing

Method is complete !

Qut[52]= {0.437Second,2ab =ux+vy}

Binary Product of Two Natural Numbers, by D. E. Knu

(*
x: =a; y: =b; z: =0;
WHILE[ ( y#0),
IF [ (Mod[y,2 1=1),
z: =z+X; y: =y-11;

X =2%X; Y. =y/2]

*)

In[53]:= Aligator [ WHILE[(y # 0),
IF [(Mod[y, 2 1 =1),
z:=z+X;y: =y-11;

X:=2%X;y: =y /2]]1 // Timing

Method is complete !

Qut[53]= {0.203Second, xy +z =x[0]y[0]+2Z[0]}

In[54] := Aligator [WHILE[(y # 0),
IF [(Mod[y, 2 1 =1),
Z:=z+Xy: =y-117;

X:=2%xX;y: =y/2], Inival »>{X:=a;y: =b; z: =0}] // Timing

Method is complete !

Qut[54]= {0.219Second,ab =xy +z}

th
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Computing the floor of the square root, by E. W. Di  jkstra

(* 2nd WHILEx)

(*
WHILE[ (q#1),
IF [ (rzh),
g: =q/4; h: =p+Q;, p: =p/2; p: =p+q; . =r-h,
q: =q/4; h: =p+qg; p: =p/2]1]
*)

In[37]:= Aligator [ WHILE[(q # 1),
IF [(r 2h),
g:=q9/4;, h: =p+q; p: =p/2;,p: =p+q; r: =r -h,
q:=q/4;, h: =p+qg; p: =p/2]11] // Timing

Method is complete !

Qut[37]= {0.593Second,p 2q[0] =q (p[O}2 +q[0] (-r +r[0]))}

Fermat's Factoring Problem, by D. E. Knuth

(*
u: =2%xR+1; v: =1; 1 =RxR-N;
WHILE[r #0,
IF [r >0,
I o=r-v, V. =V+2,
ro=r+u; u: =u+2
11
*)
In[56]:= Aligator [WHILE[r # O,
IF [r >0,
. =r -V, v: =V+2,
r:=r+u; u: =u+2
111 // Timing

Method is complete !

Qut[56] = {0.109Second, 4r +2u+vZ+u[0]?2+2Vv[0] =u?+2v +4r[0]+2u[0] +Vv[0]?}
In[57]:= Aligator [WHILE[r # O,

IF [r >0,

r: =r =V, v: =V +2,

r: =r+u; u: =u+2

11, Inival > {u:=2%R+1; v: =1;r: =R*R-N}] // Timing

Method is complete !

Qut[57]= {0.109 Second, 4N +4r +2u+v?=u?+2Vv}
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Hardware Integer Division Program, by Z. Manna

(*2 nd While «)
(*
WHILE[ (p#1),
ds: =ds/2; p: =p/2;
IF [(r2ds), ri =r-ds; q: =q+p]]
*)

In[39]:= Aligator [WHILE[ (p #1),
ds: =ds /2, p: =p/2
IF[(r2ds), r: =r -ds; q: =q+p]]1] // Timing

Method is complete !

Qut[39]= {0.25 Second,
dsp[0] =pds[0] &&qds[0] +rp [0] ==ds[0] gq[0] +p[0] r [0] &&dsq +pr =dsq [0] +pr [0]}

Hardware Style Division, by Z. Manna (version 2)

m 1st Loop

(* 1st Loop =)
(* WHILE[azb, b: =2xb;c. =2xC]*)

In[40]:= Aligator [WHILE[azb, b: =2=xb;c: =2=xc]] // Timing
Method is complete !

Qut[40]= {0.078 Second,cb [0] ==bc[0]}

m 2nd Loop

(* 2nd Loop =)
(*WHILE[...,IF [...,a: =a-b;d: =d+c];
b: =b/2;c: =c/2] %)

In[41]:= Aligator [WHILE[...,IF[...,a:=za-b;d: =d+c];
b:=b/2,c: =c/2]] // Timing

Method is complete !

Qut[41]= {0.25 Second,
bc[0] =cb[0] & db[0] +ac[0] ==a[0]c[0] +b[0]d[0] & ac+bd-=ca[0] +bd[0]}
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Binary Division, by A. Kaldewaij

(*2 nd While «)
(*
WHILE[ (b#B),
g: =2%q;b: =b/2;
IF [(rzb), g =q+1;r: =r-b]
]
*)

In[42]:= Aligator [WHILE[ (b # B),
g:=2xq;b: =b/2
IF[(rzb), g: =q+1;r: =r -b]
11 // Timing

Method is complete !

Qut[42]= {0.219Second,bq +r =b[0] q[0] +r [0]}

Extended Euclid's Algorithm, by D. E. Knuth

(*
a: =x;b: =y;p: =1; g =0;r: =0;s: =1;
WHILE[a#b,
IF [a>b,
a: =a-b;p: =p-q;r: =r-s,
b: =b-a;q: =g-p;s: =s-r
]
1
*)
In[43]:= Aligator [WHILE[a # b,
IF [a > Db,
a:=za-b;p: =p-q;r: =r -s,
b:=b-a; =(Q-pP;S: =S-r
1
11 // Timing

Method is complete !

Qut[43]= {3.187Second,aq +b[0]p[0] =bp+a[0]q[0] &
as +b[0]r[0] =br +a[0 ] [0 ]&&ps+q[0]r[0] =qr +p[0] s[0] &&
ra(0]1q[0] +pb[0]r[0] +ap[0]s[0]=rb[0]p[0]+aq[O0]r[0]+pal
sa[0]q[0] +qb[0]r[0] +bp[0]s[0] =sb[0] p[O0] +bqg[O]r [O]
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In[44]:= Aligator [WHILE[a # b,
IF [a> b,

11,
IniVal > {a:=x;b: =y;p: =1,q9: =0;r: =0;s: =1}] // Timing

Method is complete !

Qut[44]= {3.094Second,aq +y =bp&&as-=br +x&&ps=1+qr&&a =px+ry& &b =qx +sy}

Binary Division (with 4 branches), by E. Rodriguez Carbonell

(*
a: =x; b: =y;p: =1,9: =0;
WHILE[ ((a#0) A (b#0)),
IF [(Mod[a,2 1=0) A (Mod[b,2 1=0), a: =a/2;b: =b/2;p: =4=xp,
IF [ (Mod[a,2 1=1) A (Mod[b,2 1=0), a: =a-1;q: =q+b=xp,
IF [(Mod[a,2 1=0) A (Mod[b,2 1=1),
b: =b-1;9: =q+axp,
g: =q+ (a+b-1) xp;a: =a-1;b: =b-1;,0: =g+ (a+b-1)*p 1111
*)

In[58]:= Aligator [WHILE[((a#0) A (b#0)),
IF [(Mod[a,2 ] =0) A (Mod[b,21=0), a: =a/2;b: =b/2;p: =4=%p,
IF [(Mod[a,2 ] =1) A (Mod[b,2]1=0), a: =a-1;9: =q+b=*p,
IF [ (Mod[a, 2 ] =0) A (Mod[b,2 ] =1),
b:=b-1;9: =qg+a=xp,
g:=q+(a+b-1)xp;a: =a-1;b: =b-1171111] 7/ Timing

Method is complete !

Qut[58] = {0.313Second,abp +qg-=-a[0]b[0]p[0]+q[0]}

In[59]:= Aligator [WHILE[((a#0) A (b#0)),
IF [(Mod[a,2 1 =0) A (Mod[b,21=0), a: =a/2;b: =b/2;p: =4=%p,
IF [(Mod[a,2 ] =1) A (Mod[b,2]1=0), a: =a-1;9: =qg+bx*p,
IF [(Mod[a, 2 ] =0) A (Mod[b,2 ] =1),
b:=b-1;q: =qg+a=p,
g:=g+(a+b-1)*p;a: =a-1;b: =b-11111,
IniVal > {a:=x; b: =y;p: =1;9: =0}] // Timing

Method is complete !

Qut[59]= {0.297 Second, abp +q=XxYy}
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Large Number's Factorization, by D. E. Knuth

(*
WHILE [ ((s2d)A(r #0)),
IF [ (2%r -rp +q<0), t: =r; rr =2xr -rp +q+d+2; rp: =t; q: =q+4;,d: =d+2,
IF [ ((2*%r -rp +q20) A (2%r -rp +g<d+2)), t :=r;r;  =2xr -rp +q;rp:  =t;d: =d+2,
IF [ ((2%r -rp +q20) A (21 -rp +q2d+2) A (2*r -rp +q<2xd+4)),
to=r rn =2%r-rp +q-d-2; rp: =t; q: =q-4; d: =d+2,
to=r rn =2%r -rp +q-2%d-4; rp: =t; q: =q-8;d: =d+2 1111]
*)

In[60]:= Aligator [WHILE[((s2d) A (r #0)),
IF [(2%r -rp +9<0), t: =rr: =2%r -rp +q+d+2;,1p: =t q: =qg+4,d: =d+2,
IF [((2%r -rp +g20) A (2%r -rp +q<d+2)),t :=rr: =2x%r -rp +qQ;rp: =
IF [((2%r -rp +20) A 2%r -rp +gq2d+2) A(2x%r -rp +q<2xd+4)),
t: =rr: =2%r -rp +q-d-2;rp: =t q: =q-4,d: =d+2,
t:=rr: =2%r -rp +q-2+xd-4;rp: =t q: =q9q-8;d: =d
Timing
Method is complete !

Qut[60] = {0.906 Second,
2d (q+2r -2rp) +d[0]2q[0] +8r [0] +4d[0] rp [0] ::d2q+8r +2d[0] (q[0] +2r [0])}



