
Notes for First Midterm Exam Math 250:B1, Summer 2003

Rotation Matrices: Aθ =

[

cos θ − sin θ
sin θ cos θ

]

Matrix Algebra:
(AB)T = BTAT

A(c1u1 + c2u2) = c1Au1 + c2Au2

(AB)−1 = B−1A−1

(AT )−1 = (A−1)T

Algorithm to find A−1: [A I]
rref
−−→ [I A−1].

If an augmented matrix [A b] contains a row where the only nonzero entry is in the last column, then
Ax = b is inconsistent.

The rank of A is the number of nonzero rows in the rref of A. The nullity of Am×n is n − rank A.

Ax = b is consistent if and only if b ∈ span{a1,a2, . . . ,an}.

rank of Am×n number of sols to Ax = b columns of A rref of A
m at least one for every b ∈ R

m spanning set for R
m every row contains a pivot position

n at most one for every b ∈ R
m linearly independent every column contains a pivot position

Performing an elementary row operation on A is the same as multiplying A by the corresponding
elementary matrix E.

If R is the rref of Am×n, then there exists an invertible matrix Pm×m such that PA = R.

Linear Correspondence Property: Any linear relationship of the columns of A also applies to the columns
of rref A, and vice versa.

An×n is invertible if and only if rref of A is In×n.

If A can be put into ref form without using row swaps, then A can be written as LU , where L is a unit lower
triangular matrix, and U is an upper triangular matrix. If U = Ek · · ·E2E1A, then L = E−1
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