
mess = II-c@1D c@4D - ã
c@1D+2 Hc@2D+c@3DL+c@4D c@1D c@4D + ã

c@2D+c@3D Hc@1D + c@2D + c@3DL
Hc@2D + c@3D + c@4DL + ã

c@1D+c@2D+c@3D+c@4D Hc@1D + c@2D + c@3DL Hc@2D + c@3D + c@4DL +

1 � II-1 + ã
c@1D+c@2DM c@3DM I-1 + ã

c@1D+c@2D+c@3D+c@4DM Ic@1D c@3D + ã
c@1D+2 c@2D+c@3D c@1D c@3D -

ã
c@2D Hc@1D + c@2DL Hc@2D + c@3DL - ã

c@1D+c@2D+c@3D Hc@1D + c@2DL Hc@2D + c@3DL +

ã
c@1D+c@2D c@2D Hc@1D + c@2D + c@3DL + ã

c@2D+c@3D c@2D Hc@1D + c@2D + c@3DLM
Hc@2D + c@3D + c@4DL - ã

c@1D+c@2D+c@3D Hc@2D + c@3DL Hc@1D + c@2D + c@3D + c@4DL -

ã
c@2D+c@3D+c@4D Hc@2D + c@3DL Hc@1D + c@2D + c@3D + c@4DLM �

II-1 + ã
c@1D+c@2D+c@3DM I-1 + ã

c@2D+c@3D+c@4DM c@1D Hc@2D + c@3DL
Hc@1D + c@2D + c@3D + c@4DLMM �.

8c@1D ® a, c@2D ® b, c@3D ® c, c@4D ® d<
1

a Hb + cL Ha + b + c + dL H-1 + ãa+b+cL H-1 + ãb+c+dL

-a d + Ha + b + cL Hb + c + dL ã
b+c

- Hb + cL Ha + b + c + dL ã
a+b+c

- Hb + cL Ha + b + c + dL ã
b+c+d

+

Ha + b + cL Hb + c + dL ã
a+b+c+d

- a d ã
a+2 Hb+cL+d

+

1

c H-1 + ãa+bL
Hb + c + dL Ia c - Ha + bL Hb + cL ã

b
+

b Ha + b + cL ã
a+b

+ b Ha + b + cL ã
b+c

- Ha + bL Hb + cL ã
a+b+c

+ a c ã
a+2 b+cM I-1 + ã

a+b+c+dM

Simplify@messD

1

a Hb + cL Ha + b + c + dL H-1 + ãa+b+cL H-1 + ãb+c+dL

-a d + Ha + b + cL Hb + c + dL ã
b+c

- Hb + cL Ha + b + c + dL ã
a+b+c

- Hb + cL Ha + b + c + dL ã
b+c+d

+

Ha + b + cL Hb + c + dL ã
a+b+c+d

- a d ã
a+2 Hb+cL+d

+

1

c H-1 + ãa+bL
Hb + c + dL I-1 + ã

a+b+c+dM

I-b Hb + cL ã
b H-1 + ã

aL H-1 + ã
cL + a I-b ã

b H-1 + ã
aL H-1 + ã

cL + c I-1 + ã
bM I-1 + ã

a+b+cMMM

FullSimplify@messD

1

a Hb + cL Ha + b + c + dL H-1 + ãa+b+cL H-1 + ãb+c+dL

-a d + Ha + b + cL Hb + c + dL ã
b+c

- Hb + cL Ha + b + c + dL ã
a+b+c

- Hb + cL Ha + b + c + dL ã
b+c+d

+

Ha + b + cL Hb + c + dL ã
a+b+c+d

- a d ã
a+2 Hb+cL+d

+

1

c H-1 + ãa+bL
Hb + c + dL I-1 + ã

a+b+c+dM

I-b Hb + cL ã
b H-1 + ã

aL H-1 + ã
cL + a I-b ã

b H-1 + ã
aL H-1 + ã

cL + c I-1 + ã
bM I-1 + ã

a+b+cMMM



Together@messD

I-a c + a b ã
b

+ b2
ã

b
+ a c ã

b
+ b c ã

b
+ a d ã

b
+ b d ã

b
- a b ã

a+b
- b2

ã
a+b

- b c ã
a+b

- a d ã
a+b

- b d ã
a+b

-

a b ã
b+c

- b2
ã

b+c
- a c ã

b+c
- 2 b c ã

b+c
- c2

ã
b+c

- a d ã
b+c

- b d ã
b+c

- c d ã
b+c

+ a b ã
a+b+c

+

b2
ã

a+b+c
+ 2 a c ã

a+b+c
+ 2 b c ã

a+b+c
+ c2

ã
a+b+c

+ a d ã
a+b+c

+ b d ã
a+b+c

+ c d ã
a+b+c

+

b c ã
a+2 b+c

+ c2
ã

a+2 b+c
+ c d ã

a+2 b+c
- a c ã

2 a+2 b+c
- b c ã

2 a+2 b+c
- c2

ã
2 a+2 b+c

- c d ã
2 a+2 b+c

+

a c ã
b+c+d

+ b c ã
b+c+d

+ c2
ã

b+c+d
+ c d ã

b+c+d
- b c ã

a+b+c+d
- c2

ã
a+b+c+d

- c d ã
a+b+c+d

-

a b ã
a+2 b+c+d

- b2
ã

a+2 b+c+d
- 2 a c ã

a+2 b+c+d
- 2 b c ã

a+2 b+c+d
- c2

ã
a+2 b+c+d

- a d ã
a+2 b+c+d

-

b d ã
a+2 b+c+d

- c d ã
a+2 b+c+d

+ a b ã
2 a+2 b+c+d

+ b2
ã

2 a+2 b+c+d
+ a c ã

2 a+2 b+c+d
+ 2 b c ã

2 a+2 b+c+d
+

c2
ã

2 a+2 b+c+d
+ a d ã

2 a+2 b+c+d
+ b d ã

2 a+2 b+c+d
+ c d ã

2 a+2 b+c+d
+ a b ã

a+2 b+2 c+d
+ b2

ã
a+2 b+2 c+d

+

b c ã
a+2 b+2 c+d

+ a d ã
a+2 b+2 c+d

+ b d ã
a+2 b+2 c+d

- a b ã
2 a+2 b+2 c+d

- b2
ã

2 a+2 b+2 c+d
-

a c ã
2 a+2 b+2 c+d

- b c ã
2 a+2 b+2 c+d

- a d ã
2 a+2 b+2 c+d

- b d ã
2 a+2 b+2 c+d

+ a c ã
2 a+3 b+2 c+dM �

Ia c Ha + b + c + dL I-1 + ã
a+bM I-1 + ã

a+b+cM I-1 + ã
b+c+dMM

Factor@messD

I-a c + a b ã
b

+ b2
ã

b
+ a c ã

b
+ b c ã

b
+ a d ã

b
+ b d ã

b
- a b ã

a+b
- b2

ã
a+b

- b c ã
a+b

- a d ã
a+b

- b d ã
a+b

-

a b ã
b+c

- b2
ã

b+c
- a c ã

b+c
- 2 b c ã

b+c
- c2

ã
b+c

- a d ã
b+c

- b d ã
b+c

- c d ã
b+c

+ a b ã
a+b+c

+

b2
ã

a+b+c
+ 2 a c ã

a+b+c
+ 2 b c ã

a+b+c
+ c2

ã
a+b+c

+ a d ã
a+b+c

+ b d ã
a+b+c

+ c d ã
a+b+c

+

b c ã
a+2 b+c

+ c2
ã

a+2 b+c
+ c d ã

a+2 b+c
- a c ã

2 a+2 b+c
- b c ã

2 a+2 b+c
- c2

ã
2 a+2 b+c

- c d ã
2 a+2 b+c

+

a c ã
b+c+d

+ b c ã
b+c+d

+ c2
ã

b+c+d
+ c d ã

b+c+d
- b c ã

a+b+c+d
- c2

ã
a+b+c+d

- c d ã
a+b+c+d

-

a b ã
a+2 b+c+d

- b2
ã

a+2 b+c+d
- 2 a c ã

a+2 b+c+d
- 2 b c ã

a+2 b+c+d
- c2

ã
a+2 b+c+d

- a d ã
a+2 b+c+d

-

b d ã
a+2 b+c+d

- c d ã
a+2 b+c+d

+ a b ã
2 a+2 b+c+d

+ b2
ã

2 a+2 b+c+d
+ a c ã

2 a+2 b+c+d
+ 2 b c ã

2 a+2 b+c+d
+

c2
ã

2 a+2 b+c+d
+ a d ã

2 a+2 b+c+d
+ b d ã

2 a+2 b+c+d
+ c d ã

2 a+2 b+c+d
+ a b ã

a+2 b+2 c+d
+ b2

ã
a+2 b+2 c+d

+

b c ã
a+2 b+2 c+d

+ a d ã
a+2 b+2 c+d

+ b d ã
a+2 b+2 c+d

- a b ã
2 a+2 b+2 c+d

- b2
ã

2 a+2 b+2 c+d
-

a c ã
2 a+2 b+2 c+d

- b c ã
2 a+2 b+2 c+d

- a d ã
2 a+2 b+2 c+d

- b d ã
2 a+2 b+2 c+d

+ a c ã
2 a+3 b+2 c+dM �

Ia c Ha + b + c + dL I-1 + ã
a+bM I-1 + ã

a+b+cM I-1 + ã
b+c+dMM

m2 =

KKã
-

c@1D
2 K-ã

c@1D
2 c@1D + ã

c@1D
2

+
c@2D

2 c@1D - ã

c@1D
2 Γ c@1D2

+ ã

c@1D
2

+
c@2D

2 Γ c@1D2
+ ã

c@1D
2

+
c@2D

2 ∆ c@1D2
+ ã

c@1D
2

+
c@2D

2 Γ ∆

c@1D3
+ c@2D - ã

c@1D
2 c@2D - ã

c@1D
2 Α c@1D c@2D + ã

c@1D
2

+
c@2D

2 Α c@1D c@2D - ã

c@1D
2 Γ c@1D c@2D +

ã

c@1D
2

+
c@2D

2 Γ c@1D c@2D + ∆ c@1D c@2D + ã

c@1D
2

+
c@2D

2 Α ∆ c@1D2 c@2D + ã

c@1D
2

+
c@2D

2 Γ ∆ c@1D2 c@2D +

Α c@2D2
- ã

c@1D
2 Α c@2D2

- Β Γ c@1D c@2D2
+ ã

c@1D
2

+
c@2D

2 Β Γ c@1D c@2D2
+ Α ∆ c@1D c@2D2OO �

Hc@1D Hc@1D + c@2DL H1 + Γ c@1D + Α c@2DLLO �. 8c@1D ® a, c@2D ® b, c@3D ® c, c@4D ® d<

1

a Ha + bL H1 + b Α + a ΓL

ã
-a�2 Kb - a ã

a�2
- b ã

a�2
+ a ã

a

2
+

b

2 + b2
Α - a b ã

a�2
Α - b2

ã
a�2

Α + a b ã

a

2
+

b

2 Α - a2
ã

a�2
Γ -

a b ã
a�2

Γ + a2
ã

a

2
+

b

2 Γ + a b ã

a

2
+

b

2 Γ - a b2
Β Γ + a b2

ã

a

2
+

b

2 Β Γ + a b ∆ +

a2
ã

a

2
+

b

2 ∆ + a b2
Α ∆ + a2 b ã

a

2
+

b

2 Α ∆ + a3
ã

a

2
+

b

2 Γ ∆ + a2 b ã

a

2
+

b

2 Γ ∆O

FullSimplify@m2D

1

a Ha + bL H1 + b Α + a ΓL
ã

-a�2 K-a ã
a�2

- ã
a�2 Hb + b Ha + bL Α + a Ha + bL ΓL +

a ã

a+b

2 Ib2
Β Γ + b HΑ + ΓL H1 + a ∆L + H1 + a ΓL H1 + a ∆LM + b H1 + a ∆ + b HΑ - a Β Γ + a Α ∆LLO

2   120107 Calculator.nb


