Math 251 Review for Final Exam
1) Matrix arithmetic: scalar multiplication, matrix addition, matrix multiplication, transpose, as well as the properties of these operations.

2) Matrix transformations of the plane: how they work, projection, reflection, rotations, contractions and dilations.

3) Solutions of linear systems of equations: the relationship between matrices and linear systems, the notion of row equivalence, solving linear systems using matrices and elementary row operations, how to compute the row reduced echelon form of a matrix.

4) Homogeneous systems of equations: having less equations than variables always implies we have a nontrivial solution.

5) Non-singular matrices: identity matrix, inverse matrices, properties of inverse matrices, how to compute the inverse of a non-singular matrix.

6) Determinants: definition, properties, determinants of upper (lower) triangular matrices, computing determinants by reduction to upper triangular form.

7) Cofactor Expansion: You should know how to compute the determinant of a matrix using cofactor expansion.

8) Equivalent conditions for a square matrix to be non-singular (see page 413).

9) Vectors in the plane: addition, scalar multiplication, length, dot product, angle between 2 vectors, using determinant to compute area of a triangle, parallel and orthogonal vectors, unit vectors, geometric interpretation of 2-vectors.

10)  Vectors in 
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: length, dot product, angle between vectors, parallel and orthogonal vectors, Triangle inequality, standard unit vectors.

11)  Linear Transformations: definition, examples, basic properties, finding the standard matrix representing a linear transformation, how are linear transformations determined by their action on a basis for
[image: image2.wmf]n

R

?

12)  Vector spaces: definition, examples – Pn, F[a,b], matrices, 
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, checking if a given set and operations forms a vector space.

13)  Subspaces: examples, how to check if a set is a subspace, the subspaces of 
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, the subspaces of 
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, nullspace of a matrix.

14)  You should understand the concepts: Linear combinations, linear dependence, linear independence, span.

15)  Basis and dimension: what is meant by a basis for a vector space and the dimension of a vector space, basic properties of bases (esp. bases of 
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), the standard basis for 
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, how to find a basis for the span of a given set of vectors, how to extend a set of vectors to a basis for 
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16)  Homogeneous systems: finding a basis for NS(A), the relationship between non-homogeneous systems and homogeneous systems.

17)  Rank of a matrix: Finding bases for RS(A) and CS(A), computing the rank of matrix, relation between rk(A) and RS(A) and CS(A), relation between rank and nullity, relation between rank and non-singularity (rk(A)=n iff A is invertible).

18)  Eigenvalues: finding the characteristic polynomial of A, finding eigenvalues of A and corresponding eigenvectors, eigenspaces and finding bases for eigenspaces.

19)  Diagonalization: You should know what it means for a matrix to be diagonalizable, you should be able to tell if a given matrix is diagonalizable, in the case that A is diagonalizable you should be able to find P and D. You should be able to find high powers of matrices using diagonalization.

20)  Preference matrices: you should understand how to set up a preference matrix and the weight vector, be able to find the weighted rankings, and interpret the results.

21)  Markov chains: you should understand how to set up the 2x2 matrix describing the market variation, given an initial market distribution you should be able to find future market distributions, you should understand what it means to be a stable distribution, and understand the relationship between stable distributions and eigenvalues and eigenvectors. 
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