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The linear equation and a tame formula:

In[1]:= Solve@a x + b � 0, xD
Out[1]= 99x → −

b
����
a

==
The quadratic equation and the monster:

In[2]:= Solve@a x^2 + b x + c � 0, xD êê First

Out[2]= :x →
−b− è !! !!! ! ! ! ! ! ! ! !b2 −4 a c
��������������������������������������
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The cubic equation and the horrible monster:

In[3]:= Solve@a x^3 + b x^2 + c x + d � 0, xD êê First

Out[3]= 9x → −
b
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3 a

−
21ê3 H−b2 + 3 a cL
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3 a
ikjj−2 b3 + 9 a b c− 27 a2 d+

" ## #### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
4 H−b2 + 3 a cL3 + H−2 b3 +9 a b c − 27 a2 dL2 y{zz1ê3 +

ikjj−2 b3 + 9 a bc − 27 a2 d +
" ### ### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # #
4 H−b2 + 3 acL3 + H−2 b3 + 9 a b c − 27a2 dL2 y{zz1ê3

��������������������������������������������������������������������������������������������������������������������������������������������������������������������������
321ê3 a =

The quartic equation and the truly horrible monster:
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In[4]:= Solve@a x^4 + b x^3 + c x^2 + d x + e � 0, xD êê First

Out[4]= 9x → −
b

��������
4 a

−

1
����
2 -ikjjjj b2

����������
4 a2

−
2 c
��������
3 a

+ H21ê3 Hc2 − 3 b d + 12a eLL ì ikjjjj3 a ikjj2 c3 −9 b c d + 27a d2 + 27b2 e −72 a c e +

" ## #### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # ##
−4 Hc2 − 3 b d+ 12 a eL3 + H2 c3 − 9 b c d +27 a d2 + 27 b2 e− 72 a c eL2 y{zz1ê3y{zzzz +

1
������������������
3 21ê3 a ikjjjjikjj2 c3 − 9 b cd + 27 a d2 + 27 b2 e − 72 a c e+

" ## #### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # ##
−4 Hc2 − 3 b d+ 12 a eL3 + H2 c3 − 9 b c d +27 a d2 +27 b2 e− 72 a c eL2 y{zz1ê3y{zzzzy{zzzz −

1
����
2 -ikjjjj b2

����������
2 a2

−
4 c
��������
3 a

− H21ê3 Hc2 − 3 b d + 12a eLL ì ikjjjj3 a ikjj2 c3 −9 b c d + 27a d2 + 27b2 e −

72 a c e +
" # #### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # ##

−4 Hc2 − 3 b d +12 a eL3 + H2 c3 −9 b c d + 27 ad2 + 27b2 e −72 a c eL2 y{zz1ê3y{zzzz −

1
������������������
3 21ê3 a ikjjjjikjj2 c3 − 9 b cd + 27 a d2 + 27 b2 e − 72 a c e+

" ## #### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # ##
−4 Hc2 − 3 b d+ 12 a eL3 + H2 c3 − 9 b c d +27 a d2 +27 b2 e− 72 a c eL2 y{zz1ê3y{zzzz −

ikjjj−
b3
������
a3

+
4 b c
������������
a2

−
8 d
��������
a

y{zzz ì ikjjjj4 -ikjjjj b2
����������
4 a2

−
2 c
��������
3 a

+ H21ê3 Hc2 − 3 b d+ 12 a eLL ì
ikjjjj3 a ikjj2 c3 − 9 b c d+ 27 a d2 + 27 b2 e− 72 a c e +

" ### ### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # ##
−4 Hc2 − 3 bd + 12 a eL3 + H2 c3 − 9 b c d+ 27 a d2 + 27 b2 e − 72 a c eL2 y{zz1ê3y{zzzz +

1
������������������
3 21ê3 a ikjjjjikjj2c3 − 9b c d + 27 a d2 + 27 b2 e − 72 a ce +

" ### ### # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # # ##
−4 Hc2 − 3 bd + 12 a eL3 + H2 c3 − 9 b c d+ 27 a d2 + 27 b2 e− 72 a c eL2 y{zz1ê3y{zzzzy{zzzzy{zzzzy{zzzz=

The quintic equation; we're dead now:

In[5]:= Solve@a x^5 + b x^4 + c x^3 + d x^2 + e x + f � 0, xD êê First

Out[5]= 8x → Root@f + e #1+ d #12 + c #13 + b #14 + a #15 &, 1D<
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