MATH 254   Winter 2015
Linear Algebra

Exam Info and Review Sheet

· The exam is Saturday, April 18, 9-11:30 (but you have until noon) in NH146.

·  It covers 5.1-5.4, 6.1-6.4, 6.8, 7.1-7.3, 7.7, 8.1, 8.2
· You can bring a calculator.  You will be provided with the axioms for vector spaces and the details for the Gram-Schmidt algorithm.  

· The exam will have 15 true-false questions for 30 points written answer questions worth 70 points, for a total of 100.

· There will be some computational questions, but also theoretical questions- where you need to know your definitions and prove things.  The best way to study is to do practice problems and make sure you understand the key concepts- so the sample questions listed on the website.  The book also has really good chapter summaries at the end of each chapter.
The main things you need to know:
· What it means to be a linear combination of vectors
· Linear Independence and Dependence: what do they mean, how to determine 
· Subspace: definition, examples: lines, planes, solution space, column space, etc

· Spanning sets
· Basis and Dimension: what a basis is, how to find, what is dimension
· How to use a matrix to determine if a set of vectors is LI or LD or if it spans
· Vector Spaces.  You don’t need to memorize the 9 properties, they would be given to you if you need them to prove something or determine if something is a vector space or not.

· Coordinate Vectors- how to find the coordinate vector of a vector with respect to a given basis, how to use coordinate vectors to determine if sets are LI or span

· Inner products (need to know 4 conditions)

· Norm of an inner product ||u||

· Cauchy-Schwarz Inequality (Theorem 6.4.2) (be able to use but don’t need to know proof)

· Orthogonal/orthonormal definition, orthogonal vectors are LI, finding LCs of vectors in terms of orthogonal bases
· Gram-Schmidt process to get orthogonal basis from basis (formula would be given to you)
· Fractals (part 1): be able to explain the basic idea of self-similarity, expressing a vector in terms of orthogonal projections, how to find similarity dimension (in notes)
· Linear Transformations: definition, examples, how to show something is or isn’t a linear transformation.  
· Algebra of Linear Transformations: sum, difference, negative, scalar multiple, product, power

· Matrix of a linear transformation (but you would be given format for rotations and reflections)
· Kernel and Image of a linear transformation: definition, how to find, know that if T goes from V to W then the kernel is a subspace of V, and the image is a subspace of W
· One-to-one and Onto: know definition and how to check 
· One-to-one if and only if kernel is just the 0 vector

· Nullity + rank = dimension
· What it means for a linear transformation to be invertible, how to find inverse
· Fractals (part 2): affine maps, contraction mappings

· Eigenvalues, eigenvectors, eigenspaces 
· What it means for a matrix to be similar to another matrix
· What it means for a matrix to be diagonalizable, procedure for diagonalizing a matrix

· Symmetric matrices, orthogonal matrices, what it means to be orthogonally diagonalizable, procedure for orthogonally diagonalizing a symmetric matrix

Theorem Info:

In general you should be familiar with theorems we saw in class in that you can apply them to specific questions.  If you are asked to prove something, it will be something that you have seen in class or on an assignment (or very similar).  Most proofs about Rm generalize to vector spaces. 

You should be able to give proofs of the following theorems: 5.1.1 (and that theorem is extremely useful), 5.2.1, 5.2.2, 6.1.1, 6.2.1, 6.2.2 [Note: other theorems are useful, but it is more important that you are able to use them not just memorize the proofs of them (]
Section 6.4: be able to use Theorem 1 and 2.  Theorems 3, 4, 5 - be able to use and prove.  Theorem 6 is Gram-Schmidt, that would be provided.

Section 6.8: use and prove Theorems 1 and 2

Section 7.1: Be able to use Theorem 1, use and prove Theorems 2, 3

Section 7.2: Be able to use Theorems 1, 3, 4, 5, 6; use and prove Theorem 2

Section 7.3: Be able to use and prove Theorems 1, 3, 4; be able to use Theorems 2, 5, 6, 7, 8, 9 (very powerful)

Section 7.7: no theorems (
Section 8.1: Be able to use Theorem 1

Section 8.2: Be able to use Theorems 1, 2, 3, 4 5, 6, 7

