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Twins
Similar looks but contrasting nature
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Determinant vs Permanent
School days revision
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Determinant of A is

det(A) = a

����e f
h i

����� b

����d f
g i

����+ c

����d e
g h

����
= a(ei � fh)� b(di � fg) + c(dh � eg)

= aei � afh � bdi + bgf + cdh � ceg :

Permanent of A is
aei + afh + bdi + bgf + cdh + ceg :
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De�nitions
The sign game

The determinant and permanent of an n � n matrix M = (aij) are defined as

det(M) =
X
�2Sn

sgn(�)
nY

i=1

ai ;�(i);

per(M) =
X
�2Sn

nY
i=1

ai ;�(i);

respectively, where Sn is the set of all permutations of f1; 2; : : : ; ng, the sign function
sgn(�) is 1, if � is even and -1 if � is odd, respectively.
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