mlul = (kcllmlul) / (dcll + kcdegll + kretmll + kretull) ;
mlu2 = (kcl2mlu2) / (dcl2 + kcdegl2 + kretml2 + kretul?2) ;
u2 = ku2 7/ (du2 + bml);
ul = kul/ (dul+aml);
Solve[{(abdml) m1”r3+ (dmnldulb+dmldu2a+bckul +adku2-kmlab) mi"2+
(dm1 dul du2 + c du2 kul + d ku2 dul - km1 dul b - km1 a du2) ml1 - km1 dul du2 == 0}, ml]

(*This expresssion is used in matlab for protein ssx)
{{ 1 bdmldul + admldu2-abkml+bckul+adku2
ml » - -
3abdml

(243 (- (bdmldul +admldu2-abkml+bckul+adku2)? +
3abdml (dmldul du2 - bdul kml - adu2 kml + c du2 kul + d dul ku2)))/

(3 abdml (- 2 b3 dm1® dul® + 3ab? dm1® dul? du2 + 3 a b dm13 dul du2? - 2 a dm12 du2?® -

3ab®dm1? dul? kml + 12 a? b? dm1? dul du2 kml - 3 a® b dm1? du2? km1 +

3 a® b® dml dul km1? + 3 a° b? dml du2 km1? + 2 a° b® km1® - 6 b® c dm1? dul? kul +

6 a b? c dm1? dul du2 kul + 3a%b c dml1? du2? kul + 3a b c dml dul km1 kul -

6 a? b? c dml du2 kml kul - 6 a® b® ¢ km1? kul - 6 b® c? dm1 dul kul? +
3ab?c?dmldu2kul? + 6abdc? kml kul? - 2 b2 c® kul® + 3ab?ddmi? dul? ku2 +

6 a® b d dm1? dul du2 ku2 - 6 a® d dm1? du2? ku2 - 6 a b? d dml dul km1 ku2 +

3ad bddmldu2kmlku2 -6 asb?dkml? ku2 -3 ab?cddmldul kul ku2 -
3a?bcddmldu2kul ku2 + 12 a?2 b? cd kml kul ku2 - 6 ab? c? d kul? ku2 +

3 a? b d?dml dul ku2? - 6 a® d? dml du2 ku2? + 6 a° b d? km1 ku2? - 6 a® b ¢ d? kul ku2? -

2a°d® ku2® + \/ ((-2b°dm1® du1® + 3ab® dm1® dul® du2 + 3 a® b dm1® dul du2? -

2 a%dm1® du2® - 3ab® dm1? dul®? kml + 12 a? b2 dm1? dul du2 kml - 3ab
dm1? du2? km1 + 3 a2 b® dm1 dul km1? + 3 a® b? dm1 du2 km1? + 2 a® b® km12 -

6 b® c dm1? dul? kul + 6 a b? c dm1? dul du2 kul + 3 a2 b ¢ dm1? du2? kul +

3ab®cdmldul kml kul - 6 a? b? c dml du2 km1 kul - 6 a? b® ¢ km1? kul -

6 b® c? dm1 dul kul? + 3 ab? c? dml du2 kul? + 6 a b® c? km1 ku1? -

2b%c® kuld + 3ab?ddml? dul? ku2 + 6 a2 bd dm1? dul du2 ku2 -

6 a® d dm1? du2? ku2 - 6 a2 b2 d dm1 dul km1 ku2 + 3 a® b d dm1 du2 km1 ku2 -

6 a® b?dkm1? ku2 - 3ab?cddmldul kul ku2 - 3a?bcddmldu2kul ku2 +

12 a? b? cd kml kul ku2 - 6 a b? c? d ku1? ku2 + 3 a? b d? dm1 dul ku2? - 6 a°
d? dml du2 ku2? + 6 a3 b d? km1 ku2? - 6 a? b ¢ d? kul ku2? - 2 a3 d® ku23) ? +

4 (— (bdmldul +admldu2-abkml+bckul+adku2)?+3abdnl

1/3
(dm1 dul du2 - b dul kml - a du2 kml + ¢ du2 kul + d dul ku2))3)) ! ) +

1
S (- 2 b3 dm13 dul® + 3 a b? dm1® du12 du2 + 3 a2 b dm13 dul du2? -
3x 23 abdml

2 a%dm13 du2® - 3 ab® dm1? dul? kml + 12 a2 b? dm1? dul du2 km1 -

3 a® b dm1? du2? kml + 3 a? b® dml dul km1? + 3 a° b? dm1 du2 km1? +

2 a® b3 km1® - 6 b® c dm1? dul? kul + 6 a b?> ¢ dm1? dul du2 kul +
3a’bcdml? du2? kul + 3ab® cdml dul kml kul -

6 a? b? c dm1 du2 km1 kul - 6 a2 b® c km12 kul - 6 b® ¢ dml dul kul? +
3ab?c?dmldu2 kul? + 6 ab® c? kml kul? - 2 b® c® kul® +

3ab?ddml1? dul? ku2 + 6 a2 b d dm1? dul du2 ku2 - 6 a® d dm1? du2? ku2 -
6 a2 b? d dml dul km1 ku2 + 3 a® b d dml du2 km1 ku2 - 6 a® b? d km12 ku2 -
3ab?cddmldul kulku2-3a?bcddmildu2kul ku2 +

12 a? b? c d kml kul ku2 - 6 a b? c? d ku1? ku2 + 3 a? b d? dm1 dul ku2? -

6 a® d? dm1 du2 ku2? + 6 a® b d® km1 ku2? - 6 a® b ¢ d? kul ku2? - 2 a® d® ku2® +

A ((-2b° dm1® du1® + 3ab? dm1® dul® du2 + 3a% b dm1® dul du2? - 2 a® dm1® du2® -

3ab®dm1? dul? kml + 12 a® b% dm1? dul du2 kml - 3 a® b dm1? du2? km1 +
3 a2 b®dml dul km1? + 3 a3 b? dml du2 km1? + 2 a® b2 km1® -
6 b3 c dm1? dul? kul + 6 a b? c dm1? dul du2 kul + 3 a2 b ¢ dm1? du2? kul +
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3ab® cdmildul kmlkul - 6 a2 b? c dml du2 km1 kul - 6 a? b3 ¢ km12 ku1l -

6 b® c? dml dul kul? + 3 ab? c? dml du2 kul? + 6 a b® ¢ km1 ku1l? -

2 b3 c® kul® + 3ab?ddmi? dul? ku2 + 6 a2 b d dm1? dul du2 ku2 -

6 a® d dm1? du2? ku2 - 6 a? b? d dml1 dul km1 ku2 + 3 a® b d dm1 du2 km1 ku2 -

6 a% b? d km12 ku2 - 3ab? c d dml dul kul ku2 - 3a? b cd dml du2 kul ku2 +

12 a? b? cd kml kul ku2 - 6 a b? c? d kul? ku2 + 3 a? b d? dml dul ku2? -

6 a® d® dm1 du2 ku2” + 6 a® b d* km1 ku2? - 6 a® b ¢ d* kul ku2? - 2 a® d* ku2?) 2,
4 (— (bdmldul +admldu2-abkml+bckul+adku2)?+3abdnl

3 1/3
(dml dul du2 - bdul kml - adu2 kml + c du2 kul + ddui ku2))®)) "7},

bdmldul + admldu2-abkml+bckul +adku2
{ml-»- +

3abdml
((1“1«/?)

(- (bdmldul +admldu2-abkml+bckul+adku2)?+

3abdml (dmlduldu2 - bdul kml - adu2kml + ¢ du2 kul + d dul ku2)) ) /

(3 x 2%/3 a b dml (-2 b® dm13 du1® + 3 a b? dm1® dul? du2 + 3 a? b dm1® dul du2? -

2 a® dm1® du2® - 3 a b® dm1? du1? km1l + 12 a? b? dm1? dul du2 km1 -

3 a% b dm1? du2? kml + 3 a2 b® dml dul km1? + 3 a% b2 dml1 du2 km1? + 2 a2 b3 km13 -
6 b® c dm1? du1? kul + 6 a b? c dm1? dul du2 kul + 3 a? b c dm1? du2? kul +

3 ab®cdmldul kml kul - 6 a2 b2 ¢ dm1 du2 km1 kul - 6 a2 b2 c km12 ku1l -

6 b® c? dml dul kul? + 3 ab? c? dml du2 kul? + 6 a b® c? km1 kul? -

2b3 3 kuld + 3ab?ddml? dul? ku2 + 6 a2 b d dm1? dul du2 ku?2 -

6 a° d dm1? du2? ku2 - 6 a2 b? d dml dul km1 ku2 + 3 a® b d dm1 du2 km1 ku2 -

6 a°® b?> d km1? ku2 - 3ab? c d dml dul kul ku2 - 3a? b ¢ d dml du2 kul ku2 +

12 a? b%? c d km1 kul ku2 - 6 a b2 c? d ku1? ku2 + 3 a? b d? dm1 dul ku2? -

6 a° d? dml du2 ku2? + 6 a° b d® km1 ku2? - 6 a® b ¢ d? kul ku2? - 2 a® d® ku2® +

A/ ((-2b? dn1® du1® + 32 b? dm1® du1? du2 + 3 a® b dm1® dul du2? - 2 a dm1® du2® -

3ab®dm1? dul? kml + 12 a2 b? dm1? dul du2 km1 - 3 a3 b dm1? du2? km1 +

3 a?b® dml dul km1? + 3 a® b? dml du2 km1? + 2 a3 b® km13 -

6 b c dm1? dul? kul + 6 a b? c dm1? dul du2 kul + 3 a2 b c dm1? du2? kul +

3 ab®cdmldul kml kul - 6 @ b? c dml du2 km1 kul - 6 a2 b® ¢ km1? kul -

6 b® c? dml dul kul? + 3 a b? c? dml du2 kul? + 6 a b® c? km1 ku1l? -

2b3 c® kul® + 3ab?ddmi1? dul? ku2 + 6 a2 b d dm1? dul du2 ku2 -

6 a® d dm1? du2? ku2 - 6 a® b? d dm1 dul km1 ku2 + 3 a® b d dml du2 km1 ku2 -

6 a®b?dkml? ku2 - 3ab?cddmldul kul ku2 - 3abcddmldu2 kul ku2 +

12 a? b? cd kml kul ku2 - 6 a b? c? d ku1? ku2 + 3 a? b d? dml dul ku2? - 6 a°

d? dml du2 ku2? + 6 a® b d® km1 ku2? - 6 a b ¢ d® kul ku2? - 2 a° d* ku2?) 2,

4 (- (bdmldul+admldu2-abkml+bckul+adku2)?+3abdml

(dm1 dul du2 - b dul kml - a du2 km1 + ¢ du2 kul + d dul ku2) )3) ) 1/3) -
1

6 x 23 abdml
2 a® dm1® du2® - 3ab®dm1? dul? kml + 12 a? b? dm1? dul du2 km1 -
3 a® b dm1? du2? km1 + 3 a? b® dml dul km1? + 3 a® b? dm1 du2 km1? + 2 a® b® km1® -
6 b3 c dm1? du1? kul + 6 a b? ¢ dm1? dul du2 kul + 3 a2 b c dm1? du2? kul +
3 ab®cdmldul kml kul - 6 @ b? c dml du2 km1 kul - 6 a? b® ¢ km1? ku1l -
6 b ¢ dml dul kul1? + 3 ab? c? dml du2 kul? + 6 a b® c? km1 kul? -
2b%c® kul® + 3ab?ddml? dul? ku2 + 6 a®> b d dm1? dul du2 ku?2 -
6 a3 d dm1? du2? ku2 - 6 a2 b2 d dml dul km1 ku2 + 3 a b d dm1 du2 km1 ku2 -
6 a®b? d km12 ku2 - 3ab? cd dml dul kul ku2 - 3a? b ¢ d dml du2 kul ku2 +
12 a? b? c d kml kul ku2 - 6 a b? c? d ku1? ku2 + 3 a? b d? dm1 dul ku2? -
6 a® d? dm1 du2 ku2? + 6 a® b d® km1 ku2? - 6 a® b ¢ d? kul ku2? - 2 a® d® ku2® +

(1 -ivV3 ) (-2 b3 dm13 du1® + 3 ab? dm1® dul? du2 + 3 a2 b dm1® dul du2? -
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A/ ((-2b? dn1® du1® + 3ab? dm1® du1? du2 + 3 a® b dm1® dul du2? - 2 a3 dm1® du2® -
3 ab®dm1? dul? kml + 12 a? b% dm1? dul du2 kml - 3 a3 b dm12 du2? km1 +
3 a?b® dml dul km1? + 3 a3 b? dml du2 km1? + 2 a® b® km1® -
6 b® c dm1? du1? kul + 6 a b? c dm1? dul du2 kul + 3 a? b ¢ dm1? du2? ku1l +
3ab®cdmldul kml kul - 6 @ b? c dml du2 km1 kul - 6 a2 b® ¢ km1? kul -
6 b® c? dml dul kul? + 3 a b? c? dml du2 kul? + 6 a b® ¢ km1 ku1l? -
2b3 c® kul® + 3ab?ddmi1? dul? ku2 + 6 a2 b d dm1? dul du2 ku?2 -
6 a°® d dm1? du2? ku2 - 6 a® b?> d dm1 dul km1 ku2 + 3 a® b d dml du2 km1 ku2 -
6 a® b?dkml? ku2 - 3ab?cddmldul kul ku2 - 3a2bcddmldu2 kul ku2 +
12 a? b? cd kml kul ku2 - 6 a b? c? d kul? ku2 + 3 a? b d? dml dul ku2? -
6 a° d? dml du2 ku2” + 6 a® b d® km1 ku2? - 6 a b ¢ d® kul ku2? - 2 a® d* ku2?) 2,

4 (- (bdmldul+admldu2-abkml+bckul+adku2)?+3abdml

1/3
(dm1 dul du2 - b dul kml - a du2 km1 + ¢ du2 kul + d dul ku2))3)) ! }

bdmldul +admldu2-abkml+bckul +adku2
{ml-»- +

3abdml
((r-2v3)
(- (bdmldul +admldu2-abkml+bckul+adku2)?+
3abdml (dmldul du2 - bdul kml - adu2 kml + c du2 kul + d dul ku2)))/

(3 x 22/3 a b dml (-2 b3 dm13 du1® + 3 ab? dm1® dul? du2 + 3 a? b dm1® dul du2? -

2 a% dm1® du23 - 3 a b® dm1? du1? kml + 12 a b? dm1? dul du2 km1l -

3a®bdm1? du2? kml + 3 @ b® dml dul km1? + 3 a° b? dml du2 km1? + 2 a° b® km13 -
6 b3 c dm1? dul? kul + 6 a b? ¢ dm1? dul du2 kul + 3 a? b ¢ dm1? du2? kul +

3 ab®cdmldul kml kul - 6 a® b? c dml du2 km1 kul - 6 a® b® ¢ km1? kul -

6 b% c2 dml dul kul? + 3ab? c? dml du2 kul? + 6 a b® c? kml1 kul? -

2 b® c® kul® + 3ab?ddm1? dul? ku2 + 6 a2 b d dm1? dul du2 ku2 -

6 a% d dm1? du2? ku2 - 6 a? b? d dml dul km1 ku2 + 3 a® b d dm1 du2 km1 ku2 -

6 as b?2dkm1? ku2 - 3ab? cddmldul kul ku2 -3a?bcddmldu2kul ku2 +

12 a? b? c d kml kul ku2 - 6 a b? c? d kul1? ku2 + 3 a? b d®> dm1 dul ku2? -

6 a% d? dml du2 ku2? + 6 a® b d? kml ku2? - 6 a2 b c d? kul ku2? - 2 a® d® ku2® +

A/ ((-2b? dn1® du1® + 3ab? dm1® du1? du2 + 3 a® b dm1® dul du2? - 2 a® dm1® du2® -

3 ab®dml1? dul? kml + 12 a? b? dm1? dul du2 km1 - 3 a% b dm1? du2? km1 +

3 a2 b3 dml dul km1? + 3 a2 b2 dm1 du2 km1? + 2 a3 b3 km13 -

6 b® c dm1? du1? kul + 6 a b? c dm1? dul du2 kul + 3 a? b ¢ dm1? du2? kul +

3 abdcdmldul kml kul -6 a2 b? c dml du2 kml kul - 6 a2 b® c km1? kul -

6 b® c? dml dul kul? + 3 ab? c? dml du2 kul? + 6 a b® c? km1 ku1l? -

2b%c® kuld® + 3ab?ddml? dul? ku2 + 6 a2 bd dm1? dul du2 ku2 -

6 a® d dm1? du2? ku2 - 6 a? b? d dm1 dul km1 ku2 + 3 a® b d dml du2 km1 ku2 -

6 a® b? d km1? ku2 - 3ab? cddml dul kul ku2 - 3a? b cd dml du2 kul ku2 +

12 a2 b? c d km1 kul ku2 - 6 ab? c? d kul? ku2 + 3 a2 b d? dml dul ku2? - 6 a3

d? dml du2 ku2? + 6 a> b d® km1 ku2® - 6 a® b ¢ d” kul ku2? - 2 a*® d° ku2?) .

4 (— (bdmldul +admldu2-abkml+bckul+adku2)?+3abdnl

1/3
(dm1 dul du2 - b dul kml - adu2 knl + ¢ du2 kul + d dul ku2) ) °) ) ! ) -

1

6 x 23 abdml
2 a® dm1® du2® - 3 a b® dm1? dul? kml + 12 a® b? dm1? dul du2 km1 -
3 a® bdm1? du2? kmi + 3 a2 b® dmi1 dul km1? + 3 a° b? dm1 du2 km1? +
2 a% b® km1® - 6 b3 c dm1? dul? kul + 6 a b? c dm1? dul du2 kul +
3a?bcdmi1?du2? kul + 3ab® cdml dul kml kul - 6 a? b? ¢ dm1 du2 km1 ku1l -
6 a® b® c km1? kul - 6 b® c? dml dul kul? + 3 a b? c? dml du2 kul? +

(1 +143 ) (-2 b3 dm13 dul® + 3 a b2 dm1® du12 du2 + 3 a2 b dm13 dul du2? -
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6 ab® c? kml kul? - 2 b® c® kul® + 3ab?d dm1? dul? ku2 +

6 a2 b d dm1? dul du2 ku2 - 6 a® d dm1? du2? ku2 - 6 a2 b% d dm1 dul km1 ku2 +
3a®bddmldu2 kml ku2 - 6 a°® b? d km1? ku2 - 3ab? ¢ d dml dul kul ku2 -
3a?bcddmldu2 kul ku2 + 12 a®2 b? c d km1 kul ku2 -

6 ab? c? d kul? ku2 + 3a? b d? dml dul ku2? - 6 a® d? dm1 du2 ku2? +

6 a% b d? kml ku2? - 6 a2 b c d? kul ku2? - 2 a3 d® ku2® +

A/ ((-2b° dm1® du1® + 3ab? dm1® dul® du2 + 3a% b dm1® dul du2? - 2 a® dm1® du2® -

3ab®dml1? dul? kml + 12 a? b? dm1? dul du2 kml - 3 a® b dm1? du2? km1l +

3 a2 b® dml dul km1? + 3 a3 b? dm1 du2 km1? + 2 a3 b3 km12 -

6 b® c dm1? du1? kul + 6 a b? c dm1? dul du2 kul + 3 a? b ¢ dm1? du2? ku1l +
3ab® cdmldul kml kul - 6 a® b? c dml du2 km1 kul - 6 a? b® ¢ km1? kul -

6 b® c? dml1 dul kul? + 3 ab? c? dml du2 ku1? + 6 a b® c? km1 ku1? -

2b® c® kul® + 3ab?ddmi1? dul? ku2 + 6 a2 b d dm1? dul du2 ku2 -

6 a% d dm1? du2? ku2 - 6 a2 b?> d dml1 dul km1 ku2 + 3 a° b d dml du2 km1 ku2 -
6 a® b? d km1? ku2 - 3ab? c d dml dul kul ku2 - 3a® b cd dml du2 kul ku2 +
12 a? b? c d km1 kul ku2 - 6 a b? ¢ d kul? ku2 + 3 a? b d? dml dul ku2? -

6 a® d? dml du2 ku2? + 6 a® b d® km1 ku2? - 6 a? b ¢ d® kul ku2? - 2 a2 d® ku23)2+
4 (-(bdmldu1+adm1du2-abkm1+bcku1+ad ku2)? + 3abdmil

3.11/3
(dm1 duldu2 - bdul kml - adu2 kml + ¢ du2 kul + d dul ku2))~) ) }}

(xSince there are three roots,

expression with the positive solution is chosen to find protein ssx)
mlul = (kcllmlul) / (dcll + kcdegll + kretmll + kretull) ;

mlu2 = (kcl2mlu2) / (dcl2 + kcdegl2 + kretml2 + kretul?2) ;

u2 = ku2 / (du2 + bml);

ul = kul/ (dul+aml);

bdmldul + admldu2-abkml+bckul +adku2
ms= - -
3abdml

(243 (- (bdmldul +admldu2-abkml+bckul +adku2)? +
3abdml (dmlduldu2-bdulkml-adu2kml+cdu2kul+ddul ku2)))/

(3 abdml (-2 b3 dm13 du1® + 3 ab? dm1® dul? du2 + 3 a2 b dm1® dul du2? - 2 a® dm13 du2® -

3 ab®dm1? dul? kml + 12 a2 b? dm1? dul du2 km1 - 3 a3 b dm12 du2? km1 +

3 a2 b® dml dul km1? + 3 a% b? dml du2 km1? + 2 a® b® km1® - 6 b® ¢ dm1? dul? kul +

6 ab? c dm1? dul du2 kul + 3a b c dm1? du2? kul + 3 a b® c dm1 dul kml kul -

6 a2 b2 c dm1 du2 km1 kul - 6 a? b® c km1? kul - 6 b® c? dm1 dul kul? +

3ab?c?dml du2 kul? + 6 ab® c? kml kul? - 2 b® c® kul® + 3 ab?d dm1? dul? ku2 +

6 a2 b d dm1? dul du2 ku2 - 6 a® d dm1? du2? ku2 - 6 a2 b%2 d dm1 dul km1 ku?2 +
3a®bddmldu2 kml ku2 - 6 a® b? d km1? ku2 - 3ab? ¢ d dml dul kul ku2 -
3a?bcddmldu2 kul ku2 + 12 a? b2 cd kml kul ku2 - 6 ab? c? d kul? ku2 +

3 a? b d?dml dul ku2? - 6 a° d? dml du2 ku2? + 6 a° b d? km1 ku2? - 6 a® b ¢ d? kul ku2? -

2a° d® ku2® + 4/ ((-2b3 dm1® du1® + 3ab? dm1® dul? du2 + 3a” b dm1® dul du2? -

2 a® dm1® du2® - 3a b dm1? dul? kml + 12 a2 b2 dm1? dul du2 km1l -

3 a® b dm1? du2? kml + 3 a2 b® dm1 dul km1? + 3 a® b? dm1 du2 km1? + 2 a® b km13 -
6 b® c dm1? du1? kul + 6 a b? c dm1? dul du2 kul + 3 a? b ¢ dm1? du2? kul +

3 abdcdmldul kml kul - 6 a2 b? c dml du2 kml kul - 6 a2 b® c km1? kul -

6 b® c? dml dul kul? + 3 a b? c? dml du2 kul? + 6 a b® c? km1 ku1l? -

2b3 cd kul® + 3ab?ddmi1? dul? ku2 + 6 a2 b d dm1? dul du2 ku?2 -

6 a® d dm1? du2? ku2 - 6 a? b? d dml1 dul km1 ku2 + 3 a® b d dm1 du2 km1 ku2 -

6 a® b2 dkml? ku2 - 3ab?cddmldul kul ku2 - 3a2bcddmldu2 kul ku2 +

12 a? b? cd kml kul ku2 - 6 a b? c? d kul? ku2 + 3 a? b d? dml dul ku2? -

6 a® d? dml du2 ku2? + 6 a® b d® km1 ku2? - 6 a® b ¢ d® kul ku2? - 2 a® d® ku23)2 +
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4 (- (bdmldul+admldu2-abkml+bckul+adku2)?+3abdml
1/3
(dnl dul du2 - bdul knl - adu2 kml + c du2 kul + ddul ku2))°)) ™) +

1

3x 23 abdml
2 a% dm1® du2® - 3 ab® dm1? dul? kml + 12 a? b? dm1? dul du2 km1l -
3 a® b dm1? du2? kml + 3 a2 b® dml dul km1? +
3 a®b? dml du2 km1? + 2 a® b® km1® - 6 b® ¢ dm1? dul? kul +
6 ab? c dm1? dul du2 kul + 3 a? b ¢ dm1? du2? kul +
3 ab®cdmildul kml kul - 6 a b? c dml du2 km1 kul -
6 a2 b3 c km1? kul - 6 b® c? dml dul kul? + 3 a b? c? dml du2 kul? +
6 ab® c? kml kul? - 2 b® c® kul® + 3ab?d dm1? dul? ku2 +
6 a® b d dm1? dul du2 ku2 - 6 a® d dm1? du2? ku2 -
6 a b? d dm1 dul km1 ku2 + 3 a® b d dm1 du2 km1 ku2 -
6 a% b2 d km1? ku2 - 3ab? cd dml dul kul ku2 -
3a?bcddmldu2 kul ku2 + 12 a? b? ¢ d km1 kul ku2 -
6 ab?c?dkul? ku2 + 3 a2 b d? dml dul ku2? - 6 a d? dm1 du2 ku2? +
6 a® b d? km1 ku2? - 6 a® b ¢ d? kul ku2? - 2 a% d® ku2® +
\/ ((-2b%dm1® du1® + 3ab® dm1® dul® du2 + 3a® b dm1® dul du2? - 2 a® dm1® du2® - 3a b*

dm1? du1? kml + 12 a? b? dm1? dul du2 km1 - 3 a® b dm1? du2? km1 + 3 a® b® dm1
dul km1? + 3 a® b? dm1 du2 km1? + 2 a% b® km1°® - 6 b® c dm1? du1® kul + 6 ab®c
dm1? dul du2 kul + 3a? b c dm1? du2? kul + 3ab® c dml dul kml kul - 6 a® b% c
dml du2 kml kul - 6 a2 b® ¢ km1? kul - 6 b® ¢ dm1 dul ku1? + 3 a b? c? dm1 du2
kul? + 6 ab® c? kml kul? - 2 b3 c® kul® + 3ab? ddml1? dul? ku2 + 6 a2 b d dm1?
dul du2 ku2 - 6 a® d dm1? du2? ku2 - 6 a® b? d dm1 dul km1 ku2 + 3 a® b d dm1 du?2
kml ku2 - 6 a® b% d km1? ku2 - 3ab? c d dml dul kul ku2 - 3a? b ¢ d dml du2 kul
ku2 + 12 a2 b? c d km1 kul ku2 - 6 a b? c? d ku1? ku2 + 3 a®> b d?> dm1 dul ku2? - 6
a® d? dm1 du2 ku2? + 6 a® b d? km1 ku2? - 6 a® b ¢ d® kul ku2? - 2 a® d*® ku2?) 2,
4 (- (bdmldul +admldu2-abkml+bckul+adku2)?+3abdnl

(-2 b3 dm13 du1® + 3 a b2 dm13 du12 du2 + 3 a2 b dm13 dul du2? -

1/3
(dm1 dul du2 - b dul kml - a du2 km1 + ¢ du2 kul + d dul ku2) )3)) ! :
Solve[{ kplm-dplp+ktransllmul + ktransl2mu2 == 0}, p]
1 bdml dul +adml du2 -abkml +bckul +adku2

Hp%fﬁ ~kpl [ 3abdnt )

(213 (- (bdml dul +adm du2 -abknl +bckul+adku2)®+3abdnt
(dmt dul du2 - b dul ki - a du2 kit + ¢ du2 kul + d dul ku2))) /

(3 abdn (72 b3 dri3 du1® + 3 a b2 drit® dul? du2 + 3 a2 b dmi® dul du2? -

2a%dm®du2® -3ab3dm?dul?kml + 12 a2 b2 dml? dul du2 kmi -
3adbdm?du2?knl + 3a2 b3 dnl dul kmi? + 3 a3 b2 dnil du2 kmi? + 2 a3 b3 k3 -
6 b3 cdm?dul?kul +6ab?cdnml?dul du2kul +3a?bcdm?du2?kul +
3abdcdml dul knl kul - 6 a2 b2 c dml du2 knil kul - 6 a2 b3 ¢ km? kul -
6b3c2dntl dul kul? + 3ab?c?2dml du2 kul? + 6 ab3c? knl kul? -
2b3ckul® +3ab?ddm?dul®ku2 + 6a2bddm?dul du2 ku2 -
6adddm?du2?ku2 -6a2b2ddml dul kml ku2 + 3a%bddml du2 kml ku2 -
6a3b2dknml?ku2 -3ab?cddml dul kul ku2 -3a2bcddnml du2 kul ku2 +
12a2b2cdknl kul ku2 -6ab?c?2dkul?ku2 +3a2bd2dml dul ku2? -
6 a%d2dml du2 ku2? + 6 a® b d? kil ku2? - 6 a2 b ¢ d? kul ku2? - 2 a° d® ku2® +
JJ ((~2b%dnt® du1® + 3ab? dn® dul® du2 + 3 a% b dnt® dul du2? -
2a%dml® du2® -3abddm?dul?kml + 12 a? b2 dml? dul du2 knml -
3a%bdm?du2? kil + 3 a2 b3 dnil dul kmi? + 3 a3 b2 dnil du2 km? +
2a%b3kml® - 6b3cdml?dul? kul + 6 ab?cdml?dul du2 kul +
3a?bcdm?du2?kul +3ab®cdml dul kml kul - 6 a2 b2 ¢ dmil du?2
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kml kul - 6 a2 b® c kml? kul - 6 b c2 dml dul kul? + 3ab?c?dnml
du2 kul? + 6 ab3c?kml kul? - 2 b3 c3 kul® + 3ab?2ddm?dul? ku2 +
6aZbddml?dul du2 ku2 - 6 a®d dmi? du2? ku2 - 6 a2 b2 d dml dul
kml ku2 + 3a® b ddnil du2 kml ku2 - 6 a® b2 d k.2 ku2 - 3ab?cddml
dul kulku2 -3a2bcddnmldu2 kul ku2 + 12 a2b?c dknl kul ku2 -
6ab?c?2dkul?ku2 +3a?bd?dml dul ku2? - 6 a® d?2 dml du2 ku2? +
6a%bd? kmi ku2? - 6a%b ¢ d? kul ku2? - 2a% d® ku2®)? +

4 (- (bdmldul +adml du2-abkml +bckul+adku2)?+
3abdml (dnml dul du2 - bdul kml - a du2 knil +

¢ duzkul + d dut ku2) )}

+

1
T vanam (72 b3 dmi® dul® + 3 a b2 dmt® dul2 du2 + 3 a2 b dmi® dul
3x2 a mlL

du2? - 2a%dm®du2® -3ab3dm?dul? knl + 12 a? b2 dnl? dul du2

kml - 3a® bdml?du2? kml + 3 a2 b3 dml dul km? + 3 a® b2 dmil du2

kml? + 2 a3 b3 kml® - 6 b3 ¢ dml? dul? kul + 6 a b? ¢ dml? dul du2

kul +3a?bcdm?du2?kul +3ab3cdntldul knl kul - 6 a2 b2 c dml

du2 kml kul - 6 a2 b3 ¢ kml? kul - 6 b® c2 dntl dul kul? + 3ab?c?

dml du2 kul? + 6 ab® c2 kml ku1? - 2 b3 c3 ku1® + 3ab?d dml? dul?

ku2 + 6 a® b d drml? dul du2 ku2 - 6 a® d dml? du2? ku2 - 6 a® b? d dml

dul kml ku2 +3a®bddnl du2 kml ku2 - 6 a% b2 d kmil? ku2 - 3 a b?

cddnl dul kulku2-3a?bcddnl du2 kul ku2 + 12 a%2b?cdkntl

kulku2 -6ab?2c2dkul?ku2 +3a2bd2dml dul ku2? -6a3d2dm

du2 ku2? + 6 a3 b d? kml ku2? -6 a2 b c d? kul ku2? - 2 a® d® ku2® +

J((fz b3 dmi® dul® + 3a b2 dml® dul?du2 + 3a2b dmi® dul du2? - 2 a® dnt.® du2® -
3ab3dm?dul? kml + 12 a? b2 dml? dul du2 kml - 3 a® b dml? du2? knt +
3a?b3dml dul kmi? + 3 a3 b2 dmil du2 kmi? + 2 a3 b3 knil® - 6 b2 ¢ dnil?
dul?kul + 6ab?cdm?dul du2 kul + 3a?2bcdm?du2?2kul +3ab3c
drml dul kml kul - 6 a2 b2 ¢ dnil du2 kil kul - 6 a2 b3 ¢ kntl? kul - 6 b3 c2
dml dul kul? + 3ab2c?dml du2 kul? + 6 ab® c? kml kul? - 2 b3 c3 kul® +
3ab2ddm?dul?ku2 +6a2bddm?dul du2 ku2 -6addm?du2?ku2 -
6a?b?ddml dul kil ku2 + 3a®bddml du2 knil ku2 - 6 a3 b? d kml? ku2 -
3ab?cddm dul kulku2 -3a?bcddml du2 kul ku2 + 12 a?2b?c dknil
kul ku2 -6ab?2c?2dkul?ku2 +3a2bd?dml dul ku2? - 6 a3 d2dml
duz ku2? + 6.a®b d? kntl ku2? - 6.a% b ¢ d? kul ku2? - 2.a% d3 ku23)® +

4 (- (bdmldul+adml du2-abknml +bckul+adku2)?+

3abdml (dml dul du2 - bdul knml - a du2 knil + ¢ du2 kul +

J)

3.11/3
ddulku2)) )) -ktransl1l mul - ktrans12 nu2

(xcalculating sensitivity of proteinx)
1 . bdmldul +admldu2-abkml+bckul+adku2
= - — - p -
dpl [ 3abdmi
(2'/3 (- (bdmldul + admldu2 - abkml+bckul+adku2)?+

3abdml (dml dul du2 - bdul kml - adu2 kml + c du2 kul + d dul ku2) )) /

(3 abdml (_ 2 b3 dm1® dul® + 3ab? dm13 dul? du2 + 3 a® b dm1® dul du2? - 2 a® dm13

du2® - 3ab® dm1? dul? km1 + 12 a? b? dm1? dul du2 kml - 3 a® b dm1? du2? km1 + 3
a2 b3 dml1 dul km1? + 3 a® b2 dm1 du2 km1? + 2 a3 b® km12 - 6 b3 c dm1? dul? kul + 6
ab? c dm1? dul du2 kul + 3a?b c dm1? du2? kul + 3a b c dml dul kml kul - 6 a2
b? ¢ dml du2 kml kul - 6 a? b® ¢ km1? kul - 6 b3 ¢ dml dul kul? + 3ab? c? dml
du2 ku1? + 6 ab® c? kml1 ku1? - 2 b® c® ku1® + 3ab? d dm1? dul? ku2 + 6 a? b d dm1?
dul du2 ku2 - 6 a® d dm1? du2? ku2 - 6 a® b? d dm1 dul km1 ku2 + 3 a® b d dm1 du?2
kml ku2 - 6 a3 b? d km12 ku2 - 3ab? c d dml dul kul ku2 - 3a2b c d dml du2 kul



1m-2-mi.nb | 7

ku2 + 12 a2 b? c d km1 kul ku2 - 6 ab? c? d kul? ku2 + 3a? b d? dml dul ku2? - 6
a® d? dml du2 ku2? + 6 a b d? km1 ku2? - 6 a2 b ¢ d? kul ku2? - 2 a® d® ku2® +

\/ ((-2b°dm1® dul® + 3ab? dm1® dul® du2 + 3 a® b dm1® dul du2? - 2 a® dm1® du2° -

3ab®dm1? dul? kml + 12 a? b? dm1? dul du2 km1 - 3 a® b dm1? du2? km1 +
3 a®b® dml dul km1? + 3 a b? dml du2 km1? + 2 a® b® km12 - 6 b® c dm1?
du1? kul + 6 ab? c dm1? dul du2 kul + 3a? b c dm1? du2? kul + 3abc
dml dul kml kul - 6 a? b? ¢ dm1 du2 km1 kul - 6 a® b® ¢ km1? kul - 6 b® c?
dml dul kul? + 3ab? c? dml du2 kul? + 6 a b® c® kml kul? - 2 b c® kul® +
3ab?ddm1? dul? ku2 + 6 a% b d dm1? dul du2 ku2 - 6 a° d dm1? du2? ku2 -
6 a2 b? d dm1 dul km1 ku2 + 3 a® b d dml du2 km1 ku2 - 6 a° b? d km1? ku2 -
3ab?cddmldul kul ku2 -3a?bcddmldu2kul ku2 + 12 a? b? c d kml
kul ku2 - 6 ab? c? d ku1? ku2 + 3 a? b d® dm1 dul ku2? - 6 a® d? dml
du2 ku2? + 6 2% b d? kml ku2? - 6 a2 b ¢ d? kul ku2? - 2 a® d® ku2®)? +
4 (— (bdmldul +admldu2-abkml+bckul+adku2)?+3abdml (dml

1/3
duldu2—bdulkml—adu2km1+Cdu2ku1+ddu1ku2))3)) ! ) +

1
— (-2 b3 dm13 du1® + 3 a b2 dm1® dul? du2 + 3 a2 b dm13 dul du2? -
3x2 abdml

2 a® dm1® du2® - 3 a b® dm1? dul? km1 + 12 a? b? dm1? dul du2 km1l -
3 a% b dm1? du2? kml + 3 a2 b3 dm1 dul km1? + 3 a3 b2 dm1 du2 km1? + 2 a3 b3 km13 -
6 b® c dm1? du1? kul + 6 a b? c dm1? dul du2 kul + 3 a? b c dm1? du2? kul +
3 abdcdmldul kmlkul -6 a2 b? cdml du2 kml kul - 6 a2 b® c km1? kul -
6 b® c? dml dul kul? + 3 a b? c? dml du2 kul? + 6 a b® c? km1 ku1l? -
2 b® c® kul® + 3ab?ddm1? dul? ku2 + 6 a2 bd dm1? dul du2 ku2 -
6 a® d dm1? du2? ku2 - 6 a® b? d dm1 dul km1 ku2 + 3 a® b d dm1 du2 km1 ku2 -
6 a°® b?> d km1? ku2 - 3ab? c d dml dul kul ku2 - 3a? b cd dml du2 kul ku2 +
12 a? b? c d km1 kul ku2 - 6 a b? c? d ku1? ku2 + 3 a%2 b d? dm1 dul ku2? -
6 a° d? dml du2 ku2? + 6 a° b d? km1 ku2? - 6 a® b ¢ d? kul ku2? - 2 a® d® ku2® +
A/ ((-2b? dm1® du1® + 32 b? dm1® du1? du2 + 3 a® b dm1® dul du2? - 2 a dm1® du2® -
3 ab®dm1? dul? kml + 12 a2 b? dm1? dul du2 km1 - 3 a3 b dm1? du2? km1 +
3 a?b® dml dul km1? + 3 a2 b? dml du2 km1? + 2 a3 b® km13 -
6 b® c dm1? dul? kul + 6 a b? c dm1? dul du2 kul + 3 a? b ¢ dm1? du2? kul +
3 ab®cdmldul kml kul - 6 @ b? c dml du2 km1 kul - 6 a2 b® ¢ km1? kul -
6 b c? dml dul kul? + 3 a b? c? dml du2 ku1? + 6 a b® c? km1 ku1? -
2b3cd kul® + 3ab?ddml1? dul? ku2 + 6 a2 b d dm1? dul du2 ku2 -
6 a® d dm1? du2? ku2 - 6 a? b? d dm1 dul km1 ku2 + 3a® b d dml du2 km1 ku2 -
6 a®b?dkml? ku2 - 3ab?cddmldul kul ku2 - 3a2bcddmldu2 kul ku2 +
12 a? b? cd kml kul ku2 - 6 a b? c? d ku1? ku2 + 3 a?2 b d? dml dul ku2? - 6 a°
d? dml du2 ku2? + 6 a® b d? km1 ku2? - 6 a? b ¢ d? kul ku2? - 2 a° d® ku23)2 +
4 (- (bdmldul+admldu2-abkml+bckul+adku2)?+
3abdml (dmldul du2 - b dul kml - adu2 kml + c du2 kul +

3.\ 1/3
ddulku2))”) ) - ktransl1l mul - ktrans12 mu2| ;

D[

P,
ku2]

1

7kp1 -

dp1 3bdm
3abdm (dmlduldu2—bdulkml—adu2kml+cdu2ku1+ddu1ku2))
(Sabzddmlzdulz+6a2bddmlzduldu2—6a3ddmlzdu22—6a2b2ddmldu1kml+

3albddm du2kml -6a3b2dkm?-3ab?2cddnml dulkul-3a2bcddm du2kul +
12a2b?cdknml kul -6ab?c2dkul? +6a2bd?dml dul ku2 -

+ (272 (- (bdmidul +adm duz -abkml +bckul +adku2)?+
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12 a3 d?2dml du2 ku2 + 12 a® b d?2 kil ku2 - 12 a2 b ¢ d? kul ku2 - 6 a° d3 ku2? +
(2 (3ab?ddm?dul®+6a?bddnl?®dul du2 - 6 a° d dnil® du2? - 6 a? b? d dnil dul kn + 3
a®bddnml du2knl - 6a3b?2dkm?-3ab?cddnl dulkul -3a%2bcddnt
du2 kul +12a2b?cdkml kul -6ab2c2dkul? +6a2bd?dnml dul ku2 - 12
a®d? dml du2 ku2 + 12 a® b d? kni ku2 - 12 a? b ¢ d? kul ku2 - 6 a® d® ku2?)
(-2b%dmt® du1® + 3ab? dni® dul® du2 + 3a? b dmi® dul du2® - 2 a® dm®
du2® - 3ab3dml? dul? kml + 12 a2 b2 dnl? dul du2 kml - 3 a® b dmi? du2? kml + 3
a2 b3 dml dul kmi? + 3 a3 b2 dmil du2 kmi? + 2 a3 b3 kmi® - 6 b3 ¢ dmi? dul? kul + 6
ab?cdm?dul du2kul +3a2bcdm?du2?kul +3abdcdnmldul knl kul - 6 a2
b2 c dml du2 knil kul - 6 @® b3 ¢ kml? kul - 6 b3 c? dmil. dul ku1? + 3ab? c? dml
du2 kul? + 6 abdc?kml kul? - 2b3c3kul® +3ab?2ddm?dul?ku2 +6a2bddnt?
dul du2 ku2 - 6 a®ddml? du22 ku2 - 6 a2 b2 d dmil dul knil ku2 + 3a% b d dril du2
kml ku2 -6 a®b2dkml? ku2 -3ab?cddnml dul kul ku2 -3a2bcddnml du2 kul
ku2 +12a2b?2cdknl kul ku2 -6ab?2c?dkul?ku2 +3a2bd?dnml dul ku2? - 6
a®d?dnl du2 ku2? + 6 a® b d? kml ku2? - 6 a? b ¢ d? kul ku2? - 2 a® d® ku2?) +
12 (3abddnl dul -2ad (bdnll dul +adnml du2 -abkml +bc kul +adku2))
(- (bdmldul +adml du2 -abkml +bckul +adku2)?+

3abdntl (drﬁldulduZ—bdulkmL—adu2kml+cdu2ku1+ddu1ku2))2)/

(2/ (-2 % dm® du1® + 3ab? dml? du1? du2 + 3 a2 b dmi® dul du2? -

2a%dm® du2® - 3ab3dm? dul? kml + 12 a2 b? dmi? dul du2 knt -
3a®bdm?du2?kml + 3a2b3dml dul kmi? + 3 a3 b2 dmil du2 kmi? +

2a% b3 knt® - 6 b3 cdml? dul? kul + 6 a b? ¢ dnl? dul du2 kul +
3aZbcdm?du2?kul + 3ab3cdml dul knml kul - 6 a2 b2 ¢ dnl du2 kml kul -
6 a2b3ckml?kul -6b3c2dnt dul kul? + 3ab?c?2dntl du2 kul? + 6 abdc?
kil ku1? - 2 b3 ci kul® +3ab?2ddm?dul?ku2 + 6a2bddm?dul du2 ku2 -
6 a%ddml?du2? ku2 - 6 a2 b?ddnl dul kil ku2 + 3a% b d dml du2 kml ku2 -
6a3b2dknl?ku2 -3ab?2cddnml dul kulku2-3a2bcddml du2 kul ku2 +
12 a2b2cdkml kul ku2 - 6 ab?c?2dkul? ku2 + 3a2bd?dml dul ku2? - 6 a8

d? dntl du2 ku2? + 6 a® b d? ki ku2? - 6a? b c d> kul ku2? - 2 a3 d® ku2®)? +
4 (7{bdrrfldu1+adrrildu27abkrrﬂ+bcku1+adku2)2+3abdml
(dmldulduz—bdulkml—adu2kml+cdu2ku1+ddu1ku2))3))))/

(9abdml (72 b3 dmi® dul® + 3a b2 dmid dul2 du2 + 3 a2 b dmi® dul du2? -

2addmi®du2® - 3abddml? dul? kit + 12 a2 b? dml? dul du2 kmil -

3a%bdm?du2? knt + 3 a2 b3 dnl dul kmi? + 3 a3 b2 dnil du2 kmi? +

2a3b3km®-6bdcdm?dul?kul + 6ab?cdnl?dul du2 kul +

3a?bcdm?du2?kul +3ab®cdml dul knt kul -

6a2b?cdnl du2 kn kul - 6 a2 b3 c kmi? kul - 6 b3 c2dnt dul kul? +

3ab2c?dnl du2 kul? + 6ab3c?kml kul? - 2 b3 c3 kuld +

3ab?2ddm?dul®?ku2 +6a2bddm?dul du2 ku2 - 6 a® d dmi? du2? ku2 -

6a2b2ddntl dul kntl ku2 + 3a3bddml du2 kmt ku2 - 6 a® b2 d kntL? ku2 -

3ab?cddntldul kulku2-3a2bcddnmldu2kul ku2 +

12a?b?cdkml kul ku2 - 6 ab?c?dkul?ku2 +3a?bd?dnl dul ku2? -

6 a®d?dml du2 ku2? + 6 a® b d2 kml ku2? - 6 a? b ¢ d? kul ku2? - 2 a® d® ku2® +

\/ ((~2 b3 dmi® du1® + 3a b? dmi® dul® du2 + 3 a2 b dn® dul du2? - 2 a3 dmi® du2® -
3abddm?dul?kml + 12 a2 b2 dml? dul du2 knil - 3 a® b dml? du2? knil +
3a?b3dnl dul kmi? + 3 a3 b2 dnll du2 kmi? + 2 a3 b3 knt3 -
6 b3 c dml? dul? kul + 6 ab?c dm?dul du2 kul + 3a2bc dntl? du2? kul +
3abdcdml dul knl kul - 6 a2 b2 c dml du2 knil kul - 6 a2 b3 ¢ kmt? kul -
6b3c2dnl dul kul? + 3ab?c?2dml du2 kul? +6ab3c? knl kul? -
2b3c3kul® +3ab?ddm?dul?ku2 + 6a2bddm?dul du2 ku2 -
6a3ddm?du2?ku2 -6a2b?ddnl dul kil ku2 + 3a3bddnl du2 kml ku2 -
6a3b2dknm?ku2 -3ab?cddml dul kul ku2 -3a2bcddml du2 kul ku2 +
12a2b2cdknl kul ku2 -6 ab?c?2dkul?ku2 +3a2bd2dml dul ku2? - 6 a3
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d2dml du2 ku2? + 6 a® b d2 kml ku2? - 6 a2 b ¢ d2 kul ku2? - 2 a3 d3 ku23)2+
4 (—(bdmldu1+admldu2—abkml+bcku1+adku2>2+3abdml

+

(dnl dul du2 - b dul ki - adu2 knl + ¢ du2 kul + d dul ku2) )®) )"

3ab?2ddm?dul?+6a2bddm?dul du2 - 6 a®ddnt? du2? -
6

du2
kml - 6

dml
du2

kul + 12
a2

b2

Cc

d

kil
kul -6

dul
ku2 - 12

d2

dml
du2

ku2 + 12
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d2
kul

ku2 -6

a3
d3
ku2? +

(2 (3ab?ddml?dul®+6a?bddml?dul du2 - 6a®ddm?du2®-6a?b?ddnml dul knt +

(_

3abddml du2 kml -6a3b2dknt? -3ab2cddnl dul kul -3a2bcddnl du2 kul +

12a%2b?cdknml kul -6ab?c?dkul? +6a2bd?dnl dul ku2 -

12 a3 d? dml du2 ku2 + 12 a® b d? kn ku2 - 12 a? b ¢ d kul ku2 - 6 a® d® ku2?)
2 b3 dmi® dul® + 3 ab?dnt® dul? du2 + 3 a2 b dmt® dul du2? - 2 a® dmi® du2® -
3ab3dm?dul? kml + 12 a? b2 dml? dul du2 kml - 3 a® b dml? du2? knt +
3a2bddnl dul kml? + 3a% b2 dml du2 kmil? + 2 a3 b3 km® -

6 b3 cdm?dul? kul +6ab?cdml?dul du2kul +3a?bcdm?du2?kul +
3abdcdml dul kml kul -6 a2b2c dml du2 knil kul - 6 a2 b3 ¢ km? kul -

6 b3 c2dml dul kul? + 3ab?c?dnl du2 kul? + 6 a b3 c2 kil kul? -
2b3ckul® +3ab?ddm?dul?ku2 + 6a2bddm?dul du2 ku2 -
6adddm?du2?ku2-6a?b?ddml dul kil ku2 + 3a%bddml du2 knil ku2 -
6atb?dkm?ku2-3ab2cddnl dul kulku2 -3a2bcddnl du2kul ku2 +
12 a?b?cdkml kul ku2 - 6 ab?c?dkul? ku2 + 3a? b d? dml dul ku2? -

6 a3 d? dnl du2 ku2? + 6 a® b d? knil ku2? - 6 a? b ¢ d? kul ku2® - 2 a® d3 ku2?) +

12 (3abddnldul -2ad (bdml dul +adml du2 -abkml +bc kul +adku2))

(_

24/
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(bdml dul + adml du2 -abknml +bckul +adku2)?+3abdnl
(drl dul du2 - bdul kml - adu2 kml + ¢ du2 kul +d dul ku2>>2)/

(-2b%dmt® du1® + 3ab? dni® dul® du2 + 3a? b dmi® dul du2? - 2 a® dni® du2® -

3abd®dm?dul®kml + 12 a2 b2 dml? dul du2 knil - 3 a3 b dml? du2? knl +
3a?bddml dul kmi? + 3 a3 b2 dnil du2 kmi? + 2 a3 b3 kil -

6 b3 cdm?dul?kul + 6ab2cdml?dul du2kul +3a2bcdm?du2?kul +
3abdcdml dul kml kul -6 a2b? ¢ dnl du2 kntl kul - 6 a2 b3 ¢ k2 kul -
6 b3 c?2dnl dul kul® + 3ab2c2dml du2 kul? + 6 ab3 c? kml kul? -
2b3c3kul®+3ab2ddm?dul?ku2 +6a2bddnml?dul du2 ku2 -

6 a%ddml?du2? ku2 - 6 a2 b?d dnl dul knil ku2 + 3a% b d dnil du2 kml ku2 -
6a3b2dkm?ku2 -3ab?cddnml dul kulku2-3a2bcddml du2 kul ku2 +
12 a2b?cdkml kul ku2 - 6 ab?c?2dkul? ku2 + 3a? b d?dml dul ku2? -

6 a% d? dmi du2 ku2? + 6 a® b d? knil ku2? - 6 a? b ¢ d? kul ku2? - 2 a® d3 ku2?)® «

4 (7(bdmldul+adrrrldu27abkml+bcku1+adku2>2+3abdml
(dmt dul du2 - b dul knt - adu2 knt + ¢ du2 kul +d dul ku2))?)}| /

b dmL (72 b3 drmi3 du1® + 3 a b2 drmi3 du1? du2 + 3 a2 b dmt® dul du2? -

2addmi®du2® - 3abddml? dul? kit + 12 a b? dml? dul du2 kmil -
3a%bdm?du2? knl + 3 a2 b3 dnl dul kml? + 3 a3 b2 dril du2 kml? + 2 a3 b3 kS -
6 b3 cdm?dul?kul + 6 ab?cdm?dul du2kul +3a?bcdm?du22kul +
3abdcdml dul knll kul - 6 a2 b2 ¢ dml du2 kmi kul - 6 a2 b3 ¢ kntl? kul -

6 b3c?2dml dul kul?+3ab2c?2dnl du2 kul? + 6 ab3c? kml kul? -

2b3clkul® +3ab?ddm?dul?®ku2 +6a2bddm?dul du2 ku2 -
6a3ddnm?du2?ku2 -6a2b?2ddnl dul kml ku2 + 3a3bddnt du2 kml ku2 -
6adb2dknt?ku2 -3ab?cddm dul kulku2 -3a2bcddml du2 kul ku2 +
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12a?b?cdkml kul ku2 - 6 ab?c?dkul?ku2 +3a?bd?dnl dul ku2? -

6 a®d?dml du2 ku2? + 6 a® b d2 kml ku2? - 6 a? b ¢ d? kul ku2? - 2 a® d® ku2® +

\/((_2 b3 dmi® dul® + 3 a b? dnil® dul? du2 + 3 a2 b dmt® dul du2? - 2 a® dmi® du2® -
3ab®dml? dul®knl + 12 a? b? dml? dul du2 kil - 3 a3 b dnil® du2? kil +
3a?b®dnl dul kmi? + 3a® b2 dnl du2 kni? + 2 a® b3 km? -
6 b3 cdm?dul?kul +6ab?cdnml?dul du2kul +3a?bcdm?du2?kul +
3abdcdml dul knl kul - 6 a2 b2 c dml du2 knil kul - 6 a2 b3 ¢ km? kul -
6b3c2dnl dul kul? + 3ab?c?2dml du2 kul? +6ab3c? knt kul? -
2b3c3kul® +3ab?ddm?dul?ku2 + 6a2bddm?dul du2 ku2 -
6a3ddm?du2?ku2 -6a2b?ddnl dul kil ku2 + 3a3bddnl du2 kml ku2 -
6a3b2dknml?ku2 -3ab?cddml dul kul ku2 -3a2bcddml du2 kul ku2 +
12a2b2cdknl kul ku2 -6ab?c?2dkul?ku2 +3a2bd2dml dul ku2? - 6 a3
d2dml du2 ku2? + 6 a3 bd2 kml ku2? - 6 a2 b ¢ d2 kul ku2? - 2 a3 d3 ku23)2+

4 (- (bdmidul +adnldu2-abknml+bckul +adku2)?+3abdnl

(dnl dul du2 - b dul ki - adu2 knl + ¢ du2 kul + d dul ku2) )®) )"

(2! (3abddm dul-2ad (bdrrtldu1+adrrfldu27abkml+bcku1+adku2)))/

(3

b
dni

(-2 b3 dntt® du1® + 3ab?2dm® dul? du2 + 3a2 b dnt® dul du2? - 2 a® dmi® du2® -

3ab3dm?dul?knl + 12 a2 b2 dml? dul du2 knl - 3 a® b dml? du2? ki +

3a?b3dnl dul kmi? + 3 a3 b2 dril du2 kml? + 2 a3 b3 k. -

6 b3 cdm?dul? kul + 6 ab?cdnml?dul du2 kul +3a?bcdm?du2?kul +

3abdcdml dul kil kul - 6 a2 b2 c dml du2 kmil kul - 6 a2 b3 ¢ kntl? kul -

6 b3 c?dml dul kul? + 3ab?c?dml du2 kul? + 6 a b c? kml kul? -

2b%clkul® +3ab?ddm?dul®ku2 +6a2bddm?dul du2 ku2 -

6 a%ddm? du2? ku2 -6a2b2ddnl dul knil ku2 + 3 a3 bddnl du2 kml ku2 -

6a®b2dkm?ku2-3ab2cddnl dul kulku2-3a2bcddml du2kulku2 +

12 a?b?cdkml kul ku2 - 6 ab?c?dkul? ku2 + 3a? b d? dml dul ku2? -

6add?dml du2 ku2? + 6 a® b d2kml ku2? -6 a2bc d?kul ku2? -2 add®ku2® +

\/((72 b3 dnt® du1® + 3ab2dnt® dul? du2 + 3a2 b dnt® dul du2? - 2 a3 dmi3 du2® -
3abd®dm?dul?knl + 12 a2 b2 dml? dul du2 knil - 3 a3 b dm? du2? kntl +
3a?bddml dul kmi? + 3 a3 b2 dnil du2 kmi? + 2 a3 b3 kil -
6 b3 cdm?dul?kul + 6ab2cdml?dul du2kul +3a2bcdm?du2?kul +
3ab3cdml dul kml kul - 6 a2 b2 c dnil du2 knl kul - 6 a2 b3 ¢ km.? kul -
6 b3 c?2dml dul kul? + 3ab?c?dnl du2 kul? + 6 a b3 c? knil kul? -
2b3c3kul®+3ab2ddm?dul?ku2 +6a2bddnl?dul du2 ku2 -
6 a%ddml?du2? ku2 - 6 a2 b?ddnl dul kril ku2 + 3a% b d dnil du2 kml ku2 -
6a®b2dknl?ku2 -3ab?2cddml dul kulku2 -3a2bcddntl du2 kul ku2 +
12a2b?2cdknl kul ku2 - 6ab?c?2dkul?ku2 +3a?bd?dm dul ku2? - 6 a3
d? dmt du2 ku2? + 6 a® b d? km ku2? - 6 a? b ¢ d® kul ku2? - 2 a3 d® ku2®)? +

4 (7(bdmldul+adrrrldu27abkml+bcku1+adku2>2+3abdml

1/3
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