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Uli _, j_] := ReplacePart [IdentityMatrix[3], {
{i, 1 Yoa+agti+agty, {i, ]} >Bog+Brti+Botj,
(., 1Yow+witi+y2ty, {J,]}>8+61t; +6,1

Ur1, 21.U[1, 31.U[2, 3] // MatrixForm

(aqp+tiag+toop) (ag+tiog+tzay) (ag+ltooap+tzon) (Bp+tiBi+tafB2) + (p+trar+toran) ()
(ap+trap+tzop) (Yo+toivi+tavye) (Bo+l1B1+13B2) (Yo+tivi+tavye) (vo+lovi+lavya) + (¢
Yo+tti1vi+tay2 (Yo+tovi+l3¥2) (Sp+1101+

ur2, 31.U[1, 37.U[1, 2] // MatrixForm

(O(o+t10(1+t20(2> (O(0+t10(1+t30(2)
(ag+toap+tgoap) (Yo+rtyiyi+taye) + (dp+trag+taan) (Bo+loBr+t3B2) (o+taivi+tsye) (
(vo+taivi+lovwe) (Wo+ttavi+taye) + (cp+trar+taan) (vo+livi+lavwe) (Sp+t2d1+t382) (

eqns = Sinplify[And ee
Thread[Fl atten[U[1, 2].U[1, 3].U[2, 3]] = Flatten[U[2, 3].U[1, 3]1.U[1, 21111

(p+toag+tzon) (Bo+taBr+t2B2) + (p+trog+toaz) (Bo+t1Br+tsB2) (Yo+tloavri+tazvyz) =
(ag+tiog+tzon) (Bo+t1Br+toB2) && (Bo+t1Br+t2B2) (Bo+tafB1+t3fBa) +
(ag+trog+tron) (Bo+t1Br+t3B2) (Go+t201+t302) = Bo+t1Br+13B28&

(ag+trag+tgop) (Yo+toivi+tays) = (p+toar+tgan) (Yo+tliyr+tavyo) +
(ag+trog+taor) (Bo+taBr+t3fB2) (Yo+tivyi+tsyz) &&

(Bo+t1Br+tafB2) (o+ttivyi+tay2) (vo+lovr+lavye) =
(Bo+t1Br+t2B2) (Bo+taBr+t3B2) (Yo+tiyi+tszyz) &&

(Bo+toBr+1t3B2) (Sp+t181+t282) + (Bo+t1Br+t3Br) (Yo+tlivyr+lavya) (Sg+tod1+t38,) =
(Bo+taBr+t3fB2) (Gg+ty61+135;) &&

Yo+livi+tavyo= (Yo+tivi+tovys) (vo+tlovr+lzvy2) +
(ag+trog+toor) (Yo+ttiyi+tayz) (Go+t261+t307) &&

(Yo+lovr+t3vy2) (Sp+t161+t38) = (yo+tovyr+taye) (Sog+l181+1238,) +
(Bo+t1B1+t2B2) (yo+ltaivi+tzvya) (Sp+t201+136)

sol sO = Uni on[Uni on /@ Sol veAl ways [eqns, {ti, t,, t3}]1]
$Abort ed

sol s1 = Uni on[Uni on /@ Sol veAl ways [eqns && (ag + oy + ap == 1) &&
(Bo+B1+B2==0) &% (yo+¥1 +¥2 == 0) && (60 + 861 + 62 = 1), {ty, ty, t3}]]
$Abort ed

sol s2 = Union[
Uni on /@ Sol veAl ways [eqns && (ag +aq +ap == 1) && (Bg + B + B2 == 0) && (¥p + ¥1 + ¥2 = 0) &&
(6g+61+6 ==1) && (g +¥g == 1) && (a; +¥; == 0) && (o +¥> == 0) &&
(Bo+60==1) && (B + 61 = 0) && (B2 + 63 = 0), {ty, ty, t3}]]

$Abort ed
reds = Solve[(ag+a; +ay = 1) & (Bg + By + B = 0) &&

(Yo+¥1+¥2==0) && (69 + 61 + 63 = 1) && (ag +¥p = 1) && (a1 + ¥1 == 0) &&
(a2+72 ==0)&&([30+60 == 1) &&(B1+51 == 0) &&(32+62 ==0)] // First

{0(0%1+)(1+7(2, A1 = — Y1, O > —Y¥2,
Bo = 61+062, B1 = -061, B2~ ~-62, Yo~ ~¥1-¥2, 60~>1-51-62}
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Sinmplify[egns /. reds]

((m1+tq) v+ (m1+tp) o) (L-(-1+tq) v1-(-1+t3) ¥v2) =
((—1+t1)Y1+(—1+t2)Y2) (1-(-1+ty) vya-(-1+t3) ¥y2) +

(1-(=1+tq) vi-(=1+t3) v2) ((-1+tq) yi+ (-1+t3)¥y2) (-(-1+ty) 61— (-1+t3) &) &&
<—1+t1)71+<—1+t3)72 = ((m1+tg) v+ (m1+ta) v2) ((1+ta) yi+ (-1+t3) y2) +
(1—(—1+t1)7f1—(— t2) ¥2)
((- 1+t1)Y1+(—1 3) ¥2) (1+ (=1+ty) 61+ (-1+t3) &2) &&
((Fl+tg) ya+ (-1+ta) y2) ((1+t2) va+ (m1+tg) y2) (~(-1+ty) &1~ (-1+t3) &2) ==
((=1+tg) vi+ (- 1+t3)Y2) (= (=1+ty) 61— (-1+t3) &) (-(-1+ty) 61~ (-1+t3) &) &&
((- 1+t2)Y1+(*1+t3)Y2> 1+ (-1+ty) 63+ (-1+tg3) &) ==
((ml+tp) ya+ (-1+t3) v2) (L+ (-1+ty) 61+ (-1+t3) 52) +

((ml+tg) ya+ (-1+t3) v2) (~(-1+ty) 01~ (-1+t3) 52) (L+ (-1+ty) 61+ (-1+t3) 5) &&
(1-(-1+t3) v1- (—1+t3>7f2) (=(=1+ty) 61~ (-1+t3) 62) +

(1-(-1+tg) yi-(-1+t2) v2) ((-1+ta) ya+ (-1+t3)v2) (-(-1+t1) &1~ (-1+t3) 62) =
(- (-1+tg) y1-(-1+t3) y2) (-(-1+t1) 51~ (-1+1,) 62) &&
(ta-t3) &2 ((-1+t3) 61+ (-1+t3) &2) +

(=1+tg) y1 ((m1+tg) 61+ (=1+t3) b2) (L4 (-1+ty) 61+ (-1+t3) &) +

(=1+ty) yo ((-1+ty) 61+ (-1+t3) b)) (L+ (-1+ty) 61+ (-1+t3) 63) =

sol s3 = Uni on[Uni on /@ Sol veAl ways[egns /. reds, {ti, t,, t3}]]

{{v1-20, v2-0, 5,0}, {v1 >0, 5,0, 6,-0}}

Matri xForm /@ (U[1, 2][1;; 2, 1;; 2] /. reds /. sols3)

1 6,-t16,
{O 1—61+t151)

l+yo-tove 0)}
-yo+toye, 1

61—t161 .
| nver ri xForm
e se[(o 1. 61+t161)] // Mat o]
-1+t 1 61
1 151+t151J
1
0 1-61+t1 61

Ei genval ues[( 61-118 )]

0 1- 51+t161
{1, 1-56y+t1 61}

http://drorbn.net/AcademicPensieve/2014-07/#MathematicaNotebooks



