
Exercises
E24.15 [1V2]Topics:matrix,determinant.Difficulty:*.

Prove Jacobi’s formula:

𝑑
𝑑𝑎𝑖,𝑗

det(𝐴) = 𝐶𝑖,𝑗 ,

where 𝑎𝑖,𝑗 is the element of 𝐴 in row 𝑖 and column 𝑗, and 𝐶 is the
matrix of cofactors of 𝐴, which is the transpose of the adjoint matrix
adj(𝐴). Consequently, if 𝐹 ∶ ℝ → ℂ𝑛×𝑛 is differentiable, then

𝑑
𝑑𝑡 det𝐹(𝑡) = tr (adj(𝐹(𝑡)) 𝑑𝐹(𝑡)𝑑𝑡 )

where tr(𝑋) is the trace of 𝑋 .
Hint: use Laplace’s expansion for the determinant.

Solution 1. [1V3]
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