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Evaluation _Palettes Window _Help

SetAttributes |5, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity}]

é[a, b]
6[b, a]

hut{132] ola, b I

hut{ 173 S[a, b]

5[a, b] /. 6[b, a]|

FullForm|[ex]

CircleTimes \[Gamma]|a], \[Gamma] [c]|, \[Gamma] [b], \[Gamma] [c] ]
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Graphics Evaluation Palettes Window Help
1-28 C

SetAttributes[5, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity}]

5[a, b]
5[b, a]

hut{ 132} '-‘-at b

utf133)= | 5[a, b]

5(a, b] /. &[b, a] » Ahhhh

hut[134 Ahhhh

FullForm[ex]

CircleTimes \[Gamma] a], \[Gamma] [c], \[Gamma] [b], \[Gamma] [¢c] ]
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SetAttributes[5, Orderless]
SetAttributes|[CircleTimes, {(Flat, Oneldentity)]

5[a, b]
5[b, a]

hut{132] at b

utf133)= | 5[a, b]

5[a, b] /. 6[b, a] -» Ahhhh
£[a, b] /. £[b, a] » Ahhhh

but]135] Ahhhh

hut] 136 fla, b]

FullForm|[ex]
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!.f"'- '...-a' b‘

5[a, b] /. 6[b, a] » Ahhhh
£[a, b] /. £[b, a] » Ahhhh

huti 1351 Ahhhh

uti136l= | £[a, b)

CircleTimes[a, CircleTimes[b, c]]|

hutf137 a®2bec

FullForm[ex]
CircleTimes \[Gamma]|/a/, \[Gamma] c|, \[Gamma] [b], \[Gamma] [c] ]
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CircleTimes[a, CircleTimes[b, c]]

hatl 1371 a2bec

FullForm|[ex]

CircleTimes \[Gamma]|/a/, \[Gamma] c¢|, \[Gamma] [b]!, \[Gamma] (¢ ] |
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ics Evaluation Palettes Window Help

4

1 2€ ex = y[a]®y[c]®y[b]®y[c]

p—— v[al@y[e]@y[b]l®@y|[e]

SetAttributes |5, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity}]

CircleTimes[a, CircleTimes[b, c]]

! 1 a@2bec
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# Untitled-28 c

ormat_ Cell Graphics  Evaluation  Palettes Window Help

ex =y[a]®y[c]®y[b] ®¥([c]

Dt 12 yla]@y[c]@y[b] @v|c]

SetAttributes[5, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity)]

rulel -
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ics Evaluation Palettes Window Help

g

rulel = (y[a ]®y[b ] :
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rulel = (y[a ]®y[b ] »26[a, b] -
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rulel = (y[a ]®y[b ] »26[a, b] -y[b]®Y[a]
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rulel = {y[a _]®y[b_ ] »25[a, b] -¥([b]®y([2] /; Not[OrderedQ[{a, b}]]};

y[b] ®y[a]
y[(b] ®y[a]|

y[b] ®y[a]
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ics Evaluation Palettes Window Help

4

>
rulel = y[a ]®y[b ] »26&([a, b] -y[b]®y[a] /; Not[OrderedQ[{=, b}]];
rule2 = y[a_]®y[a_] » 6[a, a];

142 y[b]®y[a]

y[(b] ®y[a] /. rulel

Pirsa: 10090079 Page 45/187



Evaluation Palettes Window Help

c

e e e

14 rulel = y[a ]®y[b ] =» 26[a, b] -y[b]®y[a] /; Not[OrderedQ[{a, b}]];
rule2 = y[a ]®y[a ] » 6[a, a];
3
v(b] ®y[a]

v[(b] ®y[a] /. rulel
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Evaluation Palettes Window Help

rulel = y[a |]®y[b ] »26[a, b] -y[b]®y[a] /; Not[OrderedQ[{a, b}]];
rule2 = y[a ]®y[a ] » 6[a, a];

flx_] :l

v[b] ®y([a]
v[b]®y[a] /. rulel

Pirsa: 10090079
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ics Evaluation Palettes Window Help

C

. rulel = y[a ]®y[b ] » 26[a, b] -y[b]®y[a] /; Not[OrderedQ[(a, b}]];
rule2 = y[a ]®y[a ] » 6[a, a];

f[x ] :=1/; x € Integers
f(x ] =Sin[x];

v[b] ®y[a]
y[b]®y[a] /. rulel
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aphics _Evaluation _Palettes_Window _Help

C

rulel = y[a |]®y[b ] =»26[a, b] -y[b]®y[a] /; Not[OrderedQ[{a, b}]];
rule2 = y[a ]®y[a ] » &[a, a];

f[x ] :=1/; x € Integers
f[x ] =Sin[x];

£[3.3]

hut[152] -0.157746

v[(b] ®y[a]
vy[b]®y[a] /. rulel
rIf’i.r:sla:_ 1009007_}9 b 2

: . Page 49/187
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Evaluation Palettes Window Help

L

rulel = y[a ]®y[b_] »24&[a, b] -y[b]®y[a] /; Not[OrderedQ[{a, b}]];
rule2 = y[a ]®y[a ] »&[a, a];

\in :

f[x ] :=1/; x € Integers
£(x_] = Sin(x];

£(1]
£[x/14]
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sert Format Cell Graphics Evaluation Palettes Window Help
& :

1-2§ ¢

b e e P

14 rulel = y[a |]®y[b ] »26[a, b] -y[b]®y[a] /; Not[OrderedQ[{a, b}]];
rule2 = y[a ]®y[a ] =» 6[a, a];

v[b] ®¥[a]
y[b]®y[a] /. rulel
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Mathematica File Edit Insert Format Cell Graphics I:Zga_luati_(g Palettes Window Help
1' :
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Mathematica File Edit Insert Format Cell Graphics Evalyati_g Palettes Window Help
5
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Mathematica File Edit Insert Format Cell Graphics Evaluationp, Palettes Window Help
*

bt 1721 vy[al]®@ (-(y[b]@Yy[e]) +26[b, ¢]) ®@y|[e]

g/: £flg[x_]] := fg[x]|
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Mathematica File Edit Insert Format Cell Graphics Eval{uatiﬁ Palettes Window Help
&) ‘% Unti _

ex /. rulel

Loy yrfa]® (-(y[b]®¥[e]) +26[b, c]) ®@Y|[€c]

g/: £[g[x_]] := fg[x]
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Mathematica File Edit Insert Format Cell CGraphics Evaluation, Palettes Window Help
-

ex /. rulel

hat[ 172 y[a]®@ (- (y[b]®Y[e]) +25[b, c]) ®¥[c]
ex
Cleari

g /: £[g[x_]] := fg[x]
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
i_‘ 2

ex /. rulel

72 | Y[al ® (- (y[b] ®y[e]) +25[b, €]) ®Y[e]
ex

'| a y[€ bl c |
ClearAll[f]

g /: f£[g[x_]] := fg[x]
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Mathematica File Edit Insert Format Cell Graphics Evaluatiop, Palettes Window Help
i‘ a

r""l

ex /. rulel

‘_a:.'.iu--'_:ib‘!-} _l-'c:' —2.:b'c' -L',tc

ClearAll([f, g]

g /: £lg[x_]] := fg[x]
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Mathematica File Edit Insert Format Cell Graphics Evajlyati& Palettes Window Help
o)  Unti

T

ClearAll[f, g]

g/: flg[x_]] := fg[x]
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help

ClearAll[f, g]

g/: £flg[x_]] := fg[x]

5

Global £
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Mathematica File Edit Insert Format Cell Graphics E\@Eatig Palettes Window Help

ClearAll[f, g]

g/: £f(g[x_]] := fg[x]

’g

Global g

f£lglx_]] ":= fg[x]
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Mathematica File Edit Insert Format Cel_l Graphics E\@ ation, Palettes Window Help

ClearAll[f, g]

np1761= | @ /¢ £[g[x_]] := £fg[x]

?g

Global g

f[g[x_igj 2= fg[x]
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help

ClearAll[f, g]

o=  g/: £[g[x_]] := fg[x]

2|
’g

Global g

flg[(x_]] ":= fg[x]
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Mathematica File Edit Insert Format Cell Graphics Evgy_a, ation, Palettes Window Help

ClearAll[f, g]

g/: flg[x_]] := fg[x]

2 £
?g

Global £

Global g

.

£lglx_]] "= £fg[x]
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Mathematica File Edit Insert Format Cell Graphics E@ ation, Palettes Window He_lp

-

ClearAll[f, g]

nf1811:= | 9 /2 £[g[x_]] := fg[x]
? £

’g

Global £

Global g

f£lglx_|] ":= fg[x]
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Mathematica File Edit Insert Format Cell Graphics EyaLuati_u Palettes Window Help

ClearAll[f, g]

g/: £f(g[x_]] := £fg[x]
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Mathematica File Edit Insert Format Cell Graphics Evaluatiop, Palettes Window Help
a. 1‘ 2 !

ClearAll[f, g]

g/: flg[x_]] := fg[x]
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Mathematica File Edit Insert Format Cell Graphics EvaLuatiMa.letles Window Help
i‘ 2

ClearAll[f, g]

g/: f£flg[x_]] := fg[x]

Clear

£lg[2]], £[h[2]].

Pirsa: 10090079 Page 68/187




Mathematica File Edit Insert Format Cell CGraphics Evaluation, Palettes Window Help
i_‘. &

ClearAll[f, g, h]

g /: flg[x_]] := fg[x]

£(g[2]], £[h([2]] .|
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Mathematica File Edit Insert Format Cell Graphics Evaluationp, Palettes Window Help

ClearAll(f, g, h]

g/: flg[x_]] := fg[x]

{£f[g[2]], £[n[2]], h[g[2]]}

hut] 18 (£[(g[2]], £[h[2]], h[g[2]]
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Mathematica File Edit Insert Format Cell Graphics Evalya_ti_g Palettes Window Help
=3

ClearAll[f, g, ]

g/: £flg[x_]] := fg[x]

(£[g[2]], £[h[2]], h[g[2]]}

bt 18 {£[g[2]], £[h[2]], h[g[2]]}
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Mathematica File Edit Insert Format Cell Craphics Evaluation, Palettes Window Help
O  Un

ClearAll[f, g, h]

g/: flglx_]] := fg[x]

{(£flg[2]], £[h[2]], hlg[2]]}

hut]187 fgl2], £[h[2]], hig[2]]

Pirsa: 10090079 Page 72/187




Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
1' =

ClearAll([f, g, h]

g/: flg[4]] := fg[x]

(£[g(2]], £[n[2]], h[g[2]]}
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
E' =

ClearAll[f, g, h]

g/: flg[x_]] := fg[x]

{(£[g[2]], £[n[2]], h[g[2]]}

g(5]
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
." .

r

ClearAll[f, g, h]

g/: flg[x_]] := fg[x]

(£[g[2]], £[n[2]], h[g[2]]}
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
i‘_ a

rulel = y[a |]®y[b ] =»268[a, b] -y[b]®y[a] /; Not[OrderedQ[(a, b}]];
rule2 = y[a ]®y[a ] » &6[a, a];

o

v[(b] ®y[a]
y[b]®y[a] /. rulel
y[al]®y[a] /. rule2

| Pirsa: 10090079 b |@Yy|a) Page 76/187




Mathematica File Edit Insert Format Cell Graphics Eva_lyati_g Palettes Window Help
5

rulel = y[a |]®y[b ] »25[a, b] -y[b]®y[a] /; Not [OrderedQ[(a, b}]];
rule2 = y[a ]®y[a ] » 6[a, a];

f[x ] :=1/; x € Integers
f[x ] = Sin[x]

v[b] ®y[a]
Pirsa: 10090079 Page 77/187

$[b] ®y[a] /. rulel
wlial®@&~wlTal / vrala?d




Mathematica File Edit Insert Format Cell Graphics @@ati&Paletles Window Help
(&) &% Unti 3

rulel = y[a ]®y[b ] » 26[a, b] -y[b] ®y[a] /; Not [OrderedQ(({a, b}]];
rule2 = y[a ]®y[a ] » 6[a, a];

f[x ] :=1/; x € Integers
f[x ] = Sin[x]

o= y[b]®y[a]
Pirsa: 1009002;[b] OY[a] /. l.'ll.lll Page 78/187
wial@&wlal / »vala?d



huti17

Mathematica File Edit

f[x ] :=1/; x € Integers
f[x ] = Sin[x]

v[b] ®y[a]
y[b]®y[a] /. rulel
y[a]l]®y[a] /. rule2

Pirsa: 10090079

Insert Format

Cell

Graphics  Evaluation, Palettes

Window Help
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
" =

f[x ] :=1/; x € Integers
f[x ] = Sin[x]

v[b] ®y[a]
v[(b] ®y[a] /. rulel
y[a]l]®y[a] /. rule2

b st 1 -(y[a]®@Yy[b]) +26[a, b]
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Mathematica File Edit Insert Format Cell Graphics Ev.ar.eu_Juati_gl Palettes Window Help

rule2 = y[a ] ®y[a ] ;-.5[a, al;

f[x ] :=1/; x € Integers
f[x ] = Sin[x]

v[b] ®x[a]
y[b]®y[a] /. rulel
y[a]l]®y[a] /. rule2

- -(y[a]®y[b]) +25[a, b]
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_Mathematica File Edit

=1/; x € Integers
Sin[x]

£[x ]
£x_]

Sin|x]

2

v[b] ®y[a]
y[b]®y[a] /. rulel

Pirsa: 10090079 [a] @y [a] /. rule2




Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help

f[(x ] :=1/; x € Integers
f[x ] = Sin[x]

hut! 1891 Sin|x]|

rs

Global £

£(k ] :=1/; xe Integers

f(x | = Sin[x]

Pirsa: 10090079 Page 83/187




Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help

f[(x ] :=1/; x € Integers
f[x ] = Sin[x]

hut! 1891 Sin|x]|

rs

Global £
f(x ] :=1/; x € Integers
f(x | = Sin[x]

el '
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help

f[x ] :=1/; x € Integers
f[(x ] = Sin[x]

ut(189] Sin x|

£

Global £

f([x | :=1/; x € Integers

£z ] = Si.q[x]

Pirsa: 10090079 Page 85/187




Mathematica File Edit Insert Format Cell G_raphics Evyatim Palettes Window Hel_p_

f[x ] :=1/; x € Integers
f[x ] = Sin[x]

hut{ 189 Sin|x]
y[b] ®y[a]
y(b] ®y[a] /. rulel
y[a]l®y[a] /I rule2
ut{ 169 y(b]@y[a] :
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help

rule2 = y[a ] ®y[a ] ;-.o'[a, al;

v[b] ®y([a]
y[b] ®y[a] /. rulel
y[a]l]®y[a] /. rule2

Pirsa: 10090079 Page 87/187
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Mathematica File Edit Insert Format Cell Graphics Evaluati_g Palettes Window Help
%

ex /. rulel

ClearAll[f, g, h]

g /: £[g[x_]] := £fg[x]

(£flgl2]], £[h[2]], h[g[2]]}

fg(2], £[hf2]], h(g[2]]
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
O + Una

ClearAll [CircleTimes, &]

c*

g -

ex = y[a]®y[c]®y[b]®y[c]

hutl 126 r[al]®y[c]@y[b]®y|[c]

SetAttributes|[5, Orderless]
SetAttributes[CircleTimes, (Flat, Oneldentity}]
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
($] # Unti C

g/: £[g[x_]] := fg[x]
7f

?g
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Mathematica File Edit Insert Format Cell Graphics Eval_uqti_g Palettes Window Help
&) &

ClearAll[f, g, h]

g/: £flg[x_]] := fg[x]
4
?2gl I
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Mathematica File Edit Insert Format Cell

Craphics  Evaluation, Palettes Window Help
=

ClearAll[f, g, h]

g/: £flg[x_]] := fg[x]
£

?g
{£[g[2]], £[h[2]], h[g[2]]}

Pirsa: 10090079
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Mathematica File Edit Insert Format Cell Graphics Eval__ua_ti_i Palettes Window Help
5

ClearAll[f, g, h]
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Mathematica File Edit Insert Format Cell Graphics Evaluatil Palettes Window Help
O + Uni

-

ClearAll([f, g, h]
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Mathematica File Edit Insert Format Cell Graphics EvaLuatMa.letles Window Help
1' - 1

ClearAll[f, g, h]
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
1‘_ a

ex /. rulel

hut{17: y[a]® (- (y[b]®Yy[e]) +256[b, ¢]) @Y[ec]

ClearAll[f, g, h]
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Mathematica File Edit Insert Format Cell Graphics Evaluatim Palettes Window Help
&) - , c

ClearAll[f, g, h]
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Mathematica File QIigg Insert Format Cell Graphics Evaluation, Palettes Window Help

ClearAll[f, g, h]

ex /. rulel
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Mathematica File Edit Insert Format Cell Graphics Evaluati_g Palettes Window Help
-

ClearAll([f, g, h]

ex
ex /. rulel
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
E' &

ex
ex /. rulel
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Mathematica File Edit Insert Format Cell Graphics EvaLyatMaJettes Window Help
i‘ 2

ex
ex /. rulel

Circlel
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Mathematica File Edit Insert Format Cell Graphics Evaluatiop, Palettes Window Help
O ‘% Unti

ex
ex /. rulel

) a C ‘bl c
) y[a]® (- (y[b y[e]) +26[b, c])@y|[c
CircleTimes |
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Mathematica File Edit Insert Format Cell Graphics Eval_ua_tlg Palettes Window Help

ex
ex /. rulel

CircleTimes /: (al +a2 )®aj := al®a2+ aZ2®ali
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Mathematica File Edit Insert Format Cell Graphics Egaluat&?alettes Window He_ip
a ' 4 .

ex
ex /. rulel

CircleTimes /: (a2l + a2 )®al :=al®al+ al®al
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Mathematica File Edit Insert Format Cell Graphics Evaluatiop, Palettes Window Help
i'_ a

ex
ex /. rulel

hut] 194 _r-a._‘l::'—"_r-b:.':: IC "2:_"jb, C Q:J}:C:

=al®az+al®al
= al®@a2+ al2®al

CircleTimes /: (al + a2 )®aj
CircleTimes /: (al + a2 )®ai
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Mathematica File Edit Insert Format Cell Graphics Evaluatiop, Palettes Window Help
i‘ - 1

ex
ex /. rulel

CircleTimes /: (al + a2 )®aj := al®alZ+ aZ2®al
CircleTimes /: a3_ l:=al®a2+a2®al
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help

ex
ex /. rulel

CircleTimes /: (al +a2 )®aj := al®aZ+ aZ2®al
CircleTimes /: aJ ® (al + a2 ) := d,P.dZ +al@®al
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[ Mathematica File Edit Insert Format Cell Graphics Eval_uati&Pa.letles Window Help
O % Unti -

™

ex
ex /. rulel

CircleTimes /: (al + a2 )®aj := al®ajl+ al2®al
CircleTimes /: a3 ® (al +a2 ) := aj®al +ai®a2
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Mathematica File_ Edit

Insert Format Cell Graphics Evaluation, Palettes Window Help

CircleTimes /: (al + a2 )®aj :=al®aj+al®ai
CircleTimes /: al ® (al +a2 ) := ai®al+ai®a2

Pirsa: 10090079 Page 109/187




Mathematica File Edit Insert Format Cell CGCraphics Evaluation, Palettes Window Help
& Unti

CircleTimes /: (al +a2 )®ai := al®aj+al®al
CircleTimes /: aj ® (al +a2 ) := ai®al +ai®a2
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Mathematica File Edit Insert Format Cell Graphics Eva__wati_gi Palettes Window Help
& |

CircleTimes /: (al + a2 )®aj := al®aji+ aZ2®al
CircleTimes /: aj ® (al + a2 ) := ai®al +ai®a2

ex
ex /. rulel|
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
i'_ &

CircleTimes /: (al + a2 )®aj := al®aji+a2®al
CircleTimes /: aj ® (al + a2 ) := aij®al +ai®a2

ex
ex /. rulel
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Mathematica File Edit Insert Format Cell Graphics Evaluation, Palettes Window Help
= C

CircleTimes /: (al + a2 )®aj := al®aji+ aZ2®al
CircleTimes /: ai ® (al_ + a2 ) := aj®al+ai®az

ex
ex /. rulel

hut[198 vy[al]®-(y[b]®y[ec])®y[ec]|l+ ¥Y[a]®(26[b, c¢]) ®@Y¥[€c]
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CircleTimes /: (al + a2 )®aj := al®aji+ aZ2®al
CircleTimes /: aj ® (al + a2 ) := aij®al +ai®a2

ex
ex /. rulel

198l | Y(al@-(y[b]@y[c]) @y[c] + y[a]l@®(26[b, e]) @¥(ec]
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CircleTimes /: (al + a2 )®aj := al®ai+ aZ2®ai
CircleTimes /: aj ®(al_+ a2 ) := ai®al +ai®a2

33
ex /. rulel
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»

CircleTimes /: (al + a2 )®aj := al®aji+ aZ2®al
CircleTimes /: aj ® (al + a2 ) := aij®al +ai®a2

ex
ex /. rulel

NumQ
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CircleTimes /: (al + a2 )®aj := al®aji+ al2®al
CircleTimes /: aj ® (al + a2 ) := aj®al + ai®a2

ex
ex /. rulel

NumQ[S[_, _] | _?NumericQ] =T
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CircleTimes /: (al + a2 )®aj := al®aji+ aZ2®al
CircleTimes /: aj ® (al + a2 ) := aj®al +ai®a2

ex
ex /. rulel

NumQ[S[_, _] | _?NumericQ] = True;
NumQ[ ] -
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CircleTimes /: (al + a2 )®aj := al®ai+ aZ2®al
CircleTimes /: al ® (al_ +a2 ) := aij®al+ai®a2

ex
ex /. rulel

NumQ([S([_, _] | _?NumericQ] = True;
NumQ[ ] = False;
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CircleTimes /: (al + a2 )®aj := al®aj+aZ2®al
CircleTimes /: aj ® (al + a2 ) := aj®al + ai®a2

ex
ex /. rulel

NumQ([5[_, _] | _? NumericQ] = True;
NumQ[ ] = False;
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!-'.

CircleTimes /: (al +a2 )®ajl := al®ai+al®ali
CircleTimes /: aj ® (al +a2 ) := ai®al+ai®a2

ex
ex /. rulel

NumQ[5([_, _] | _?NumericQ] = True;
NumQ[ ] = False;

NumQ[5[a, b]]

True
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NumQ[S5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

In[201 NumQ([5([a, b]]

hut] 20 True

Pirsa: 10090079 Page 122/187




Mathematica File Edit Insert Format Cell Graphics Evaluatiop, Palettes Window Help
(@] 4 Untitled-28
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NumQ([&5[_, _] | _? NumericQ] = True;
NumQ[ ] = False;

NumQ([2 5[a, b](]

hutl 20 False
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NumQ[S5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

In[203 NumQ[2]

hut! 2 True
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NumQ([5[_, _] | _? NumericQ] = True;
NumQ[ ] = False;

NumQ 2]
NumQ [2]

bt 2( True
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NumQ[S5[_, _] | _? NumericQ] = True;
NumQ[ ] = False;

(204 NumQ[2]
NumQ([5([a, b]]

hut{204 True

huti 205 1= True

Pirsa: 10090079 Page 126/187




Mathematica File Edit Insert Format Cell Graphics Eval,uatim Palettes Window Help
:“ :

NumQ[5[_, _] | _? NumericQ] = True;
NumQ[ ] = False;

NumQ (2]
NumQ[&5[a, b]]
Nul

huti 204 True

hut True
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

NumQ([2] -
NumQ([5[a, b]]
NumQ [y [c]|

Wutl 206 True

huti 20 True
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NumQ([&6[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

NumQ 2]
NumQ[&[a, b]]
NumQ[y[c]]

Nt{208 True

hut{ 209 True

False
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NumQ[S6[_, _] | _?NumericQ] = True;|
NumQ[ ] = False;

NumQ|[2]
NumQ([5[a, b]]
NumQ [y [c]]

huti 208 True

hutf209 True

hut2 1 False
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NumQ([&5[_, _] | _? NumericQ] = True;
NumQ[ ] = False;

NumQ[2]
NumQ([5[a, b]]
NumQ [y [c]]

{21 True

huti214 True

utiz15l= | False

CircleTiml
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NumQ[S6[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

217 NumQ[2]
NumQ([5[a, b]]
NumQ [y [c]]

CircleTimes
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4 Untitled-28

NumQ[5([_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes
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NumQ[S5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :-|
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NumQ[S5[_, _] | _? NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZal /; NumQ | al
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NumQ[S5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := a2ai/; NumQ[a2Z] || NumQ[ai]
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NumQ[S6[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=alaj /; NumQ[a2] || NumQ[a7]
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

—
CircleTimes /: a2 ®aj := aZai/; NumQ[a2] || NumQ[a3]
CircleTimes /: a2 ®aj := aZaj/; NumQ[aZ] || NumQ[aJi]
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZali/; NumQ[a2] || NumQ[ai]
CircleTimes /: (al |a2 ®aj :=alZaj/; NumQ[aZ] || NumQ[aJ]
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NumQ[5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZai/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®ai :=aZai/; NumQ[aZ] || NumQ[a3]
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NumQ[S5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZai/; NumQ[aZ] || NumQ[aJi]
CircleTimes /: (al a2 )®a3 :=aZai/; NumQ[al]
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := a2ai/; NumQ[a2] || NumQ[a3]
CircleTimes /: (al a2 )®ai := al (a2@®lai /; NumQ[al]
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o

NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZai/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®ai)|/; NumQ[al]
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZali/; NumQ[aZ] || NumQ[aJi]
CircleTimes /: (al a2 )®al := al (a2®ai) /; NumQ[al]
CircleTimes /: (al 132 )®aj := al (a2®aJd) /; NumQ[al]
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NumQ[5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZai/; NumQ[a2] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®al) /; NumQ[al]
CircleTimes /: aj |(al a2 )®al := al (a2®ald) /; NumQ[al]
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4

NumQ[&5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=aZaji/; NumQ[a2Z] || NumQ[aJi]
CircleTimes /: (al a2 )®al := al (a2®al) /; NumQ[al]
CircleTimes /: aj ® (all a2 )®ai :=al (a2®al) /; NumQ[al]
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r

NumQ[5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZai/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®a3) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) :=|al (a2®a3) /; NumQ[al]
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NumQ[S6[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := a2ai/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®al) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (ai®a2) /;|NumQ[al]
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := a2ai/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®a3 := al (a2®a3) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3®a2) /; NumQ[al]
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NumQ[&6[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := a2ai/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®ai) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3j®a2) /; NumQ[al]
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NumQ[5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZaji/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®a3i :=al (a2®a3) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3®a2) /; NumQ[al]
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=alZai/; NumQ[aZ] || NumQ[aJi]
CircleTimes /: (al a2 )®aj := al (a2®al) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3j®a2) /; NumQ[al]
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NumQ[S6[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := a2ai/; NumQ[a2] || NumQ[ali]
CircleTimes /: (al a2 )®aj := al (a2®ai) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex
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Cell
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Graphics

NumQ[5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := a2aji/; NumQ[a2Z] || NumQ[aJi]
CircleTimes /: (al a2 )®ai := al (a2®a3) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2)
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CircleTimes /: a2 ®aj :=aZali/; NumQ[aZ] || NumQ[a7]
CircleTimes /: (al a2 )®aj := al (a2®a3) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3®a2) /; NumQ[al]

oo .  ex /. {rulel, rule2)
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219. CircleTimes /: a2 ®aj :=aZalj/; NumQ[a2] || NumQ[aJ]
CircleTimes /: (al a2 )®ai := al (a2®a3) /; NumQ[al]
CircleTimes /: a7 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2)

atiz22)= | -(y[a]l]@y[b]@y[e]@y[e]) +2y[a]@y[e] 6[b, €]
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rulel = y[a ]®y([b ] »26[a, b] -y¥([b]®y[a] /; Not[OrderedQ[{(a, b}]];
rule2 = y[a ]®y[a ] =» 6[a, al;

y[b] ®y[a]
y[b]®y[a] /. rulel
y[al]®y[a] /. rule2 :

hut{ 169]= y[b] ®@y[a]

¥[b] ®¥[a]
v[(b] ®y[a] /. rulel
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SetAttributes |5, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity)]

rulel
rule2

y[a ]®y[b ] »26[a, b] -y[b]®y[a] /; Not[OrderedQ[{a, b}]];
1[.1;-_] ®@y[a ] »6[a, a];

e
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SetAttributes |4, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity}]

rulel = (y[a ]®y[b ] »268[a, b] -¥[b]®¥[a] /; Not[OrderedQ([{a, b}]];
rule2 = y[a ]®y[a ] »&[a, a];
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SetAttributes |5, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity)}]

rulel
rule2

{(v[a_]®y[b_ ] »25[a, b] -y[b]®y[a] /; Not[OrderedQ[({a, b}]]};
yla ]®y[a ] »&[a, a];
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:#

SetAttributes |5, Orderless]
SetAttributes|[CircleTimes, {Flat, Oneldentity)]

rulell = (y[a ]®y[b ] »26[a, b] -y[b] ®y[a] /; Not[OrderedQ[{a, b}]];
rule2 = y[a ]®y[a ] »&[a, a];
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SetAttributes|[&, Orderless]
SetAttributes|[CircleTimes, {(Flat, Oneldentity}]

rulel
rule2

y[a_]l®y[b ] »26[a, b] -y[b]®y[a] /; Not[OrderedQ[{a, b}]];
yla ]®y[a ] »&6[a, a];
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NumQ (5[ _, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=a2ai /; NumQ[a2] || NumQ[a7]
CircleTimes /: (al a2 )®al :=al (a2®ai) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2)
e
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i‘ a

NumQ (5[ _, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=aZal /; NumQ[a2?] || NumQ[aJ7]
CircleTimes /: (al a2 )®ai := al (a2®aj) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule!}I

- (y[a]®@y[b]®Yy[c]®@Y[ec]) +2y[a]®@Y[c] 6[b, €]
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NumQ[(5([_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®al :=a2ali /; NumQ[a2] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®a3) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2) /. {rulel, rule2)

2y[a]®y[e] 6[b, c] -Y[a]®Y[b] 6[c, €]
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NumQ (5[ _, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=aZai/; NumQ[a2] || NumQ[ai]
CircleTimes /: (al a2 )®ai :=al (a2®ali) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2) /. {rulel, rule2)

t]226] 2y[a]j]®y[e] 6[b, ] -Y[a]®Y[b] 6[e, €]
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2 NumQ[5([_, _] | _?NumericQ] = True;
NumQ[ ] = False;

n[219 CircleTimes /: a2 ®aj :=aZali /; NumQ[a2Z] || NumQ[a7]
CircleTimes /: (al a2 )®al := al (a2®al) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2} /. {rulel, rule2)

Wt 226] 2y[a]®y[e] 6[b, c] -Y[a]®Y[b] 6][c, €]
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NumQ (5[ _, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=aZai /; NumQ[a2] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®a3) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2) /. {rulel, rule2)

ht{226] 2y[a]®y[ec] 6[b, c] -Y[a]®Y[b] 6[c, €]

efo. {rulel, rule2} /. {rulel, rule2}
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D1 NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj := aZal /; NumQ[a2] || NumQ[aJi]
CircleTimes /: (al a2 )®al := al (a2®ald) /; NumQ[al]
CircleTimes /: ai ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2} /. {rulel, rule2)

ht]22 2y[a]j]®y[e] 6[b, €] -Y[a]®Y[b] 6[e, €]

ex //. {rulel, rule2} /. {rulel, rule2}
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NumQ([5[_, _] | _?NumericQ] = True;
NumQ[ ] = False;

CircleTimes /: a2 ®aj :=aZai /; NumQ[aZ?] || NumQ[a3]
CircleTimes /: (al a2 )®ai := al (a2®aj) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2) /. {rulel, rule2)

226] 2y[a]®y[e] 6[b, c] -Y[a]®Y[b] §[c, c]

ex //. {rulel, rule2)
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NumQ[ ] = !‘alse-;

CircleTimes /: a2 ®ai :z= aZai/; NumQ[aZ] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®aj) /; NumQ[al]
CircleTimes /: ai ® (al a2 ) := al (ai®a2) /; NumQ[al]

ex /. {rulel, rule2} /. {rulel, rule2)

Mt[226 2y[al]®y[e] 6[b, €] -Y[a]®Y[b] 6[c, €]

ex //. {rulel, rule2)

hut 2y[a]®y[ec] 6[b, c] -Y[a]®Yy[b] 6[c, €]
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=

r

— — r

NumQ[ ] = ralse—;

CircleTimes /: a2 ®aj :=aZali /; NumQ[aZ] || NumQ[a3]
CircleTimes /: (al a2 )®al := al (a2®al) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (ai®a2) /; NumQ[al]

ex /. {rulel, rule2} /. {rulel, rule2)

22 2y[a]®@y[c] 6[b, c] -y[a]®Y¥[b] &[c, c]
onl!. {rulel, rule2)
ut] z?ja.-:':‘-'jcj"-bl Cj_‘_t'aj:':‘; b',-"C;C
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1' 2

— — r

NumQ[ ] = rals:;

CircleTimes /: a2 ®aj :=aZali /; NumQ[aZ] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®ai) /; NumQ[al]
CircleTimes /: aj ® (al a2 ) := al (a3®a2) /; NumQ[al]

ex /. {rulel, rule2) /. {rulel, r‘uleZ}

hut]226 2y[a]@y[ec] 6[b, c] -Y[a]®Y[b] &[c, c]

W22 Paste ®y([b] é[¢c, c]

" Copy As » .
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CircleTimes /: a2 ®aj :=aZaji/; NumQ[aZ] || NumQ[ai]
CircleTimes /: (al a2 )®ai := al (a2®aj) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3j®a2) /; NumQ[al]

0. ex /. {rulel, rule2} /. {rulel, rule2)

utf226 2y[a]®y[e] 6[b, e] -y[a]®@y[b] [e, €]

ex //. {rulel, rule2)
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2190. CircleTimes /: a2 ®al :=aZaj/; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®aj :=al (a2®aj) /; NumQ[al]
CircleTimes /: ai ® (al a2 ) := al (a3®a2) /; NumQ[al]

224 ex /. {rulel, rule2) /. {mla*l, rule2)

2= | 2v[a]®y[e] 6[b, €] -Y[a]®Y[b] 6[e, €]
ex //. {rulel, rule2)
2 2y[a]®y[c b, c] -y[a]®Yy[b c, C
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2190 CircleTimes /: a2 ®al :=aZai/; NumQ[a2Z] || NumQ[aJi]
CircleTimes /: (al a2 )®ai := al (a2®a3) /; NumQ[al]
CircleTimes /: a3 ® (al a2 ) := al (a3®a2) /; NumQ[al]

29 ex /. {rulel, rule2) /. {rulel, rule2)

utizzgl= | 2 y[a]®y[e] 6[b, €] -Y[a]®Y[b] &€, €]

ex /. {rulel, rule2)

hutf22 2y[a]®y[ec] 6[b, €] -Yv[a]®Yy[b] &[c, €]
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219 CircleTimes /: a2 ®aj :=aZali /; NumQ[a2Z] || NumQ[ai]
CircleTimes /: (al a2 )®a3 := al (a2®ai) /; NumQ[al]
CircleTimes /: ai ® (al a2 ) := al (a3®a2) /; NumQ[al]

224 ex /. {rulel, rule2)
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CircleTimes /: a2 ®aj :=aZali/; NumQ[aZ] || NumQ[aJ]
CircleTimes /: (al a2 )®ai := al (a2®aj) /; NumQ[al]
CircleTimes /: ai ® (al a2 ) := al (ai®a2) /; NumQ[al]

ex /. {rulel, rule2)

229 ex //. {rulel, rule2)

bt 229 2y[al]®y[e] &[b, e¢] -Y[a]l®Yy[b] &[c, €]
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