>

$Assumptions = wl2 > 0 && wl3

w36 > 0 &&w45 > 0&&u > 0&& vV > 0&& w21 >0

0&& wl6 > 0 && w24 > 0 && w25 > 0 &&

&& w3l > 0&& w6l > 0 &&

W42 > 0&&W52 > 0 &&W63 > 0 && W54 > 0 && K34 > 0 && K56 > 0 && K31 > 0 && K51 > 0
w={{0, wl2, wi3, 0, 0, w16}, {w2l, 0, 0, w24, w25, 0}, {w31l, 0, 0, u, 0, w36},
{0, w42, u /K34, 0, wa5, 0}, {0, w52, 0, w54, 0, v}, {w6l, 0, w63, 0, v /K56, 0}}

wl2 > 0& & w13 > 0&& w16 > 0 && w24 > 0 && w25 > 0 && w36 > 0 &&
w45 > 0 &&U > 0&&V > 0&& w21 > 0&&W31 > 0&&w61 > 0&_&w42 > 0 &&
w52 > 0 && w63 > 0 &_& w54 > 0 && K34 > 0 && K56 > 0 && K31 > 0 && K51 > 0

{{0, wl2, wl3, 0, 0, wl6}, {w21, 0, O, w24, w25, 0}, {w31l, 0, O, u, 0, w36},

u
{0, w42, —, 0, w45, 0}, (0, w52, 0, w54, 0, v}, {w61, 0, w63, 0,
K34 K5

MatrixForm[w]

ixForm=

0 wl2 wl3 0 0 wl6
w2l 0 0 w24 w25 0
w3l O 0 u 0 w36

O w42 Y 0 w45 0

K34

O w52 0 w54 0 Y,

w6l 0 w63 v

d = Table[Total[w[[i, All]]], {i, 6}]

d34 = Collect[Expand[d[[3]] *d[[4]] -w[[3,
d56 = Collect[Expand[d[[5]] *d[[6]] -w[[5,

{wlz +wl3 +wl6, w2l +w24 + w25, u+w3l +w36,

w31l
w3l w42 + w36 w42 + w31l wid5 + w36 w45 +u

+

K34

w52
w52 w6l + w54 w6l + w52 w63 + w54 we3 + v

+

K56

el

4]]1 *w[[4, 3111, u]
611 *w[[6, 5]1], V]

v
+w42 + w45, v+ w52 + w54,

+w61-+w63}

K34 K56

w36

+w42 + W45)
K34

w54

+w61l + W63)
K56
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W:Table[w[['i, i11 +
1
E (d[[51] »w[[1, 6]] *w[[6, 1] +d[[6]] *w[[i, 5]] *W[[5, J]] +w[[1, 5]]

W[[5, 6]] *W[[6, j1] +w[[i, 6]] *w[[6, 511 *w[[5,311), {i, 4}, {J, 4}];
W = UpperTriangularize[W, 1] + LowerTriangularize[W, -1] ;
ynum56 =
W[[1l, 3]] *W[[3, 2]] *Tota'L[W[[4, All]1]] +W[[1, 4]] *W[[4, 2]] *Tota'L[W[[3, All]]1] +
W[[1, 3]]1 *W[[3, 4]] «W[[4, 2]] +W[[1, 4]] *W[[4, 3]1] *W[[3, 2]];
ydenom56 = Total[W[[3, All]]] » Total[W[[4, AL1]]1] -W[[3, 4]] *W[[4, 3]1];
ynum56

y =W[[1, 2]] + ———3
ydenom56

V=Table[w[['i, i1 +
1
a (d[[31] *w[[i, 4]] *w[[4, J1] +d[[4]] *w[[i, 3]] *w[[3, J1] +w[[1, 3]] =

W[[3,4]] *w[[4, 1] +w[[i, 4]] *w[[4, 3]1]*w[[3, j1]), {i, 6}, {7, 6}];
V = UpperTriangularize[V, 1] + LowerTriangularize[V, -1];
V[[All, 3]] = O3
V[[3, All]] = 03
V[ [All, 4]] 0;
V[[4, All]] 0;

dyduDenom = Total[W[[3, Al1]]] » Total[W[[4, Al1]]] -W[[3, 4]] *W[[4, 31];
dydvDenom = Total[V[[5, All]]] » Total[V[[6, Al1l]]]-V[[5, 6]] *V[[6, 5]1;
Simplify[dydvDenom % d34] == Simplify[dyduDenom d56]

True

dyduNum = W[[3, 1]1] *W[[4, 2]] -W[[3, 2]] *W[[4, 1]];
dydvNum = V[[5, 2]] «V[[6, 1]1] -V[[5, 1]] *V[[6, 2]1];

1 dyduNum 2
dydu = * | ——| 3
K31 dyduDenom
1 dydvNum ?
dydv = * [ ——m8 1 3
K51 dydvDenom
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dyduNumCoefList = Map[Simplify, CoefficientList[dyduNum* d56, v]]

dyduDenomCoefList = Map[Simplify, CoefficientList[dyduDenomx d56, v]]

¥ = w42 » w52 + w54 » w42 + w45 » w52

¢ =w3lxw6l + w63 »w31 + w36 » w61}

¥ xw3l /K56 +wi2 x ¢;

bu = ¢ *¢;

eu=ux+ (W31 »w52 +w3l »w54 +w36 »w52) / K34 /K56 + (W42 + w61l + w42 » w63 + w45 +w6l)) +
d[[4]]1 *¢+d[[3]] ¥ / K56;

fu=ux* ((W52+w54) /K34 x¢+ (W61 +W63) xy) +Ppx ¢

Expand [dyduNumCoefList[[1]]] == Expand[bu]

Expand [dyduNumCoefList[[2]]] == Expand[au]

Expand [dyduDenomCoefList[[1]]] = Expand[ fu]

Expand [dyduDenomCoefList[[2]]] == Expand][ eu]

au

1
{ (w45 w52 + w42 (w52 +w54)) (w36w6l +w3l (w6l +w63)), ——
K56

(w31 w45 w52 + K56 w36 w42 w6l + w31l w42 (w52 + w54 + K56 (wel +w63))) }

{ (w45 w52 + w42 (w52 +w54)) (w36 w6l +w3l (w6l +w63)) +

1
——u (w36 (w52 +w54) w6l +w3l (w52 +w54) (w6l +w63) +
K34
1
K34 (w45 w52 + w42 (w52 +w54)) (w6l +w63)), ——
K34 K56

(U (W36 (W52 + K56 w61) + K34 w45 (w52 + K56 w61) + w31l (w52 + w54 + K56 (W61 +w63)) +
K34 w42 (w52 + w54 + K56 (w61l +w63))) +
K34 (w36 w45 (w52 + K56 w61l) + w36 w42 (w52 + w54 + K56 wbl) +
w31 w45 (w52 + K56 (w61 +w63)) + w31l w42 (w52 + w54 + K56 (w6l +w63)))) }

(w42 w52 + w45 w52 + w42 w54) (w31w6l +w36 w6l + w31l w6e3) +
(w52 +w54) (w31w6l +w36 w6l +w31lwe3) ]

K34

u | (w42 w52 + w45 w52 + w42 w54) (w6l +w63) +

True

True

True

True

| 3
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dydvNumCoefList = Map[Simplify, CoefficientList[dydvNumx d34, u]]

dydvDenomCoefList = Map[Simplify, CoefficientList[dydvDenomx d34, u]]

av = ¥ xw6l+ ¢+ w52/ K34;

bv = ¢ ¢;

ev =V ((W31%*w52 +w31l »w54 + w36 » w52) / K34 / K56 + (W42 » w61 + w42 % w63 + w45 » w6l)) +
d[[5]1] /K34 xp+d[[6]] » 3

fv=vs ((WA2+w45) xp+ (W31 +w36) /K56 %) +p» ¢

Expand [dydvNumCoefList[[1]]] == Expand[bv]

Expand [dydvNumCoefList[[2]]] == Expand[avV]

Expand [dydvDenomCoefList[[1]]] == Expand[ fv]

Expand [dydvDenomCoefList[[2]]] = Expand[ ev]

{ (w45 w52 + w42 (w52 +w54)) (w36 w6l +w3l (w6l +w63)),
w36 w52 w6l + K34 (w45 w52 + w42 (w52 +w54)) wel + w31l w52 (w6l + we3)
K34 }
{ v (W31 +w36) (w45 w52 + w42 (w52 +w54))

K56
(Vv (w42 +w45) + w45 w52 + w42 (w52 +w54)) (w36 w6l +w31l (w6l +w63)),

+

—— (K56 (w36 (w52 +w54) w6l + w31l (w52 +w54) (w6l +w63) +
K34 K56

K34 (w45 w52 + w42 (w52 +w54)) (w6l +w63)) +
v (W36 (w52 + K56 w6l) + K34 w45 (w52 + K56 w6l) + w31l (w52 + w54 + K56 (w61l + we3) ) +

K34 w42 (w52 + w54 + K56 (w61 +w63)))) }

(w42 w52 + w45 w52 + w42 w54) (w31w6l +w36 w6l + w31l w6e3) +

(w31 +w36) (w42 w52 + w45 w52 + w42 w54)
\% + (w42 + w45) (w31l w6l +w36 w6l +w31lwe3)
K56

True
True
True

True

d2ydudvNuml = Simplify[dyduNumCoefList[[2]] * dyduDenomCoefList[[1]] -
dyduNumCoefList[[1]] * dyduDenomCoefList[[2]]];

B=-w36%yY /K56 -wi5x¢;

Simplify[d2ydudvNuml / (dydvNum x d34)] == Simplify[B]

True
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Simplify[ (D[dyduNum, v] * dyduDenom - dyduNum % D[dyduDenom, v]) *
d5672 / dydvNum / d34] == Simplify[B]

True

d2ydvduNuml = Simplify[dydvNumCoefList[[2]] * dydvDenomCoefList[[1]] -
dydvNumCoefList[[1]] * dydvDenomCoefList[[2]]];
Simplify[d2ydvduNuml / (dyduNum % d56) ]
w36 w54 w1l + K34 (w45 w52 + w42 (w52 +w54)) we3 + w31l w54 (w6l + we3)

K34



