WN > restart,
conj :=proc(x) localy;y = op(1,x) :if (type(x, "+) =true) then add(conj(op (i,
x)),i=1. nops(x)) elif

(type(x, **°) =true) then simpliﬁ/(conj(y) ~conj(; ) )elif

(type(x, ') =true) then conj( y)()p 22 elif

= true) then conjugate(x) elif
x = then Q# elifx =P then P’ elifx =B then Belif x = 4 then 4"
elif x = 0" then Q elif x = P” then P elifx= 4" then 4 elifx=5"
then B elif x =a then a elif x =d then d/ elif x =d! then d elif(type(x, function)
=true) then if op(0,x) =L then (L' (conj(y)) )elifop (0, x) =L
then (L(conj(y)) ) elifop(0,x) =S then B-S(conj(y)) + A-Tau(conj(y)) end if
L end if ;end proc:
[N > conjugue :=proc(x) ; expand(Sub(conj(x))) end proc:
:> substitution :=proc(s) ;subs(sqrt(ll?) = sqrtl(B) , S) end proc:
> Sub =proc(s); if (type(s, "+) =true) then add(Sub(op(i,s)),i=1..nops(s))
elif (yype(s, "™ )andop(2,s) <0 ) =true

then I elif (yype(s, *°) =true) then Sub(op(1,s))

substitution(op (1, s) P=9)
S
I Sub( Pt
> L=proc(x) localy;y == op(1,x) :if (type(x, "+) =true) then add(L(op(i,x)),i=1
.. nops(x)) elif

(type(x, **°) =true) then expand(L(y) f +y'L(§) )elif

(type(x , complex)

)else substitution(s) fiend proc:

(type(x, ™) =true) thenop(2, x) -y(Op(z’ H =1 -L(y) elif
(type(x, function) =true) then 'L'(x) elif
(type(x, symbol) =true) then'L'(x) else 0 fi end proc:

> I’ :=proc(x) localy;y := op(1, x) :if (type(x, '+) =true) then add(L#(op(i,x) ),i=1
.. nops(x) ) elif

(type(x, **°) =true) then expand(L#(y) % +y-L#(§) )elif

(type(x, ) =true) thenop(2, x) -y(0p(2’ » =D -L#(y) elif
(type(x, function) =true) then 'L#(x)' elif
(type(x, symbol) =true) then i (x) else O fi end proc:

> B':= — 4" :=-B"4: Tau :=proc(x) I (L(L(x)) —L"(L(x))) end proc:

1
— B .
> expand(solve(L(B) +B-0+4 —B-L#(B#) —Q#—A#-B,A)) :
[> Q# = expand(solve(L(B) +B-0+A4 —B-L#(B#) —Q#—A#~B, Q#)) :
(> eq2=-P'—4-0' + IF(4) + 2+ B-L(A) +B-P:

> pPli= expand(solve(qu,P#)) :




> S :=proc(x) localy;y = op(1,x) :if (type(x, "+°) =true) then add(S(op(i,x)),i=1

.nops(x) ) elif
(type(x, **°) =true) then expand(S(y) % —I-y-S(f) )elif
(type(x, ') =true) thenop(2, x) -y(OP(Z’ » =D ‘S(y) elif
(type(x, function) = true) then 'S'(x) elif
(type(x, symbol) =true) then'S'(x) else O fi end proc:

_ 5 ALA)Q _ 1 APLB) 5 QLALB) _ 5 BOPL(B)
18 a4 6 a2 9 a4 18 2
2 4afB @ 1 a4l LB 1 4rf @0 ALML(B) LB
27 Ba4 2 Ba4 6 a4 Bza4
1 ALMwB)Q 1 ALYB)LB)Y® 1 BAPQ L7 A Q' L(B)
6 B4 2 B4 18 216 7
L7 AQLB) 1 LAB)LA)LB) | LYB)L(4)Q
24 Bd* 6 B d' 18 Bd*
1
L1 '(B) PL(B) L L 'B) PO L5 ALA)LB) _ g 14140
Ba4 18 a4 6 Ba4 a5
L ALLB))LB) 1 ALWLB)Q | 17 ALB)LQ) , | AQLLB))
B2a4 6 Ba4 36 a4 12 a4
L1 ALB)LWB) 5 ALLB)LB) | 1 AL(B)LQ)
6 Bd 12 Bd* 18 Bd*
1 1
L5 BALQIO 1 P LB O ~ 1L(B) S(B) ) < 1BdL(Q)
36 a4 6 Ba4 Ba4 a5
LIBdJQ2 S rarnd)? Lrans?  rarws)
36 12 4 2
o 5 o 5 + 5 o 5
a Ba Ba Ba
1 5
36 1540 1BdIL(Q) , 1L(L'(B))dl , 9 1d1 O L(B)
o 5 + 5 + 5 + 5
a a Ba a
1 1
| g rdeLd o lded ) oL L L A£G 1 B4Q
a a 3 B d* 54 4 216 a*
_ L ALB) 1 BOLA) | 1 LB’LA) _ 5 LBP
8 Bza4 6 a4 6 Ba4 6 a4
_ 1 BOL(L(4) 1 B L'P) 1 BQL(P) 1 L(B)L(L(4))
6 4 6 r 6 r 2 2
1
L1 LB)L"(P) 1 BL(B)L(P) Ldid dr? N o 151L(B)
2 a4 2 a a6 a6 614



4 # 1 1 #
1 APLwB)) 9 1d11°(B)Q  1dAL(B) - 1dIL'(B) L(B)
2 Ba* Ba’ Bad B
5
M afwon 1 awsn) 1 4L)
Bad 6 at 2 Bd' 6 at
_ 1 ALe®) 1L AL L LB’ 1 A
6 B4 18 4 R 36
1Ly 1t L) Q 1 LALA))LB) 1 L(L(A))
2 Ba* 6 at 2 Ba* 6 4
7 # 1
o 1AIL(O) S LALILB)) gy 21dl L(4)
o 5 o 5 + 5 T 5
a a a a
L1ss(0)
L6
Cl4
i 7 ALMA)Q , 11 APL(B) 5 OQLMA)LMB) . 5 BOPL(B)
> expl i=-—— 4= £ 48 2 + =
18 7 18 18 4 18 r
2 PL'B)4 L2 ALB) 0 1 A("B) L) 1 ALN(FB) 0
9 Ba' 27 B4 6 B a* 18 Bat
gt ALPA)LB) | 1 AL'(4) 1 A I'(B)L(B) L A4LB) 0
6 Bat 18 Ba' 18 Bat 54 Bat
L AFB O 1L ALQILB) 1 ALNQ)Q
108 Bd* 12 Bd* 36 a
L ALY (L(B)) L(B) L L ALNLB) O 1 ALYB) L(B)
12 B4 36 B4 18 B4
L2 APBLB) | 1 BAPQ 1 AQLB) | 5 AQLB)
9 B4 18 27 gt 216 7
L7 AQLB) |1 L'B)LA)LB) | T L(B)LA)Q
216 g 6 B4 18 B4
1 #
1 FByPLB) 1 "BPQ 1 ALMA)LB) 3 15(8) L'(B)
18 Ba4 18 a4 6 Ba4 Bza4
4 42 7 1 1 2
141 1*(B) L1BdL(Q) —=1BdIQ*® ——1dIL(B)
L9 L6 L 36 L 36
B @ @ Bad’
15—2 1d L(B)? % 1d1 (1 (B)) % 1d1 I*(4) % 1d1 I (L(B))
— — + +
Bad Bd Bad Ba
Lranf ) Lisdd? 21al L 1arons
3 L 36 9 L 18
Ba5 a5 Ba5 as



7 1 1

5 1d OL(B) 5 1404 5 1d140 | AL{B) OL(B)
+ 5 + 5 N 5 + 4
a a a 108 Bza
%IdIL#(B)Q %IdAL(B) %IdJL#(B)L(B) %8Id1AL(B)
+ —_ —_ —_
Ba5 Ba5 Bza5 Ba5
a # 1 # 1
T 140" (B) L 1d1 IF(B) 4 s 14 L*(B) L(B) Ry
Ba5 Bza5 B2a5 27 Ba4
RS L1 BAQ L1 P4 1 A£LB) 1 ALB)
108 216 9 A 9 B 36 B4
L L ALB)’ 7 BQLA) 1 L(B)L(A) L5 L(B)*P
72 B 36 4 12 B4 18
1 rr'B) 1 'BLw)) 1 By 1 (B LEP)
9 32 4 3 Ba4 3 Ba4 3 a4
L1 ALLA) 1 ALY (P) L1 BALP) 1 BOLL(4))
3 7 30 4 3 7 6 7
| BOL'(P) , 1 BOLP) , 1 LB)LLHA)) 1 LB)LP)
T Y dL(A) L a0
5 ~ #
L1 BLBLP)  dld 3 L6 _ 1410
6 614 616 CZS as CZS
Lisyo  Tracws)  Lisso  Lis(tts)
6 6 6 d
- 4 + 5 - 4 + 4 T
a a a Ba a
1 1
~15(4 — IS(L(B
3 S(4) Y S(L(B))
4 4
| a a
B expand(expl — conjugue(exp?));
i 0 @
Ly n)? | | | |
> exp3 = T+?IaL(B)Q—i-?IaBQZ—EIaL(L(B))—EIaBL(Q)
%IaAL(B) |
I + 5+ 1ad0+1aBP:
%IaL(B)A 5 %1 '(B) L(B) %1 ') o
> expdi=-————— — T 1aL(B) 0 - + =
L rars)? Lrartis)
S Y Y A 1arf0) —1aBP—1aL(4)
B 3 B 2




i - % 1adQ:
> expand(conjugue(exp3) — exp4);
0 (€))

> conjugue(B-P);
_ A ALB)
B 32

#
+ L;A) +BP 3)




