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1 Systems of Linear Equations

Theorem 1.1

Let A ∈Mm×n and consider the equation

Ax = 0

Then KH the set of all solutions to the equation is a subspace of Fn and

dimKH = n = rank(A)

Theorem 1.2

Given A ∈Mn×m(F) and b ∈ Fm let

K = {x | Ax = b} KH = {x | Ax = 0}

Then for any solution c of Ax = b we have

K = c+KH = {c+ x | Ax = 0}

Theorem 1.3: Invertible Matrix Theorem - Part 4

Let A ∈Mn×n then the following are equivalent

• A is invertible.

• For some b ∈ Fn the equation Ax = b has a unique solution.

• For all b ∈ Fn the equation Ax = b has a unique solution.

Theorem 1.4: L

et Ax = b be a system of linear equations. Then the system is consistent if and only if

rank(A) = rank(A | b)
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