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WEEK 2 

1.1 Introduction to Systems of Linear Equations. 

1.2 Gaussian Elimination ( in a separate PPT file). 

1.3 Matrices and Matrix Operations ( in a separate PPT file). 

 

1.1 Introduction to Systems of Linear Equations 

a linear equation in n variables: 

 
a1,a2,a3,…,an, b: real number 

          a1: leading coefficient 

          x1: leading variable 

Notes: 

(1) Linear equations have no products or roots of variables and no variables 

involved in trigonometric, exponential, or logarithmic functions. 

(2) Variables appear only to the first power. 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

 ___________________________________________________________________
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Every system of linear equations has either 

 
 

Linear Systems  in Three Unknowns (Read) 

 
___________________________________________________________________

___________________________________________________________________ 

 

Homogeneous Systems: is the system where all equations are set = 0. ( b=0) 

 

Theorem 1.2.2  A homogeneous linear system with more unknowns than 

equations has infinitely many solutions 

___________________________________________________________________

___________________________________________________________________ 

 

Trace of a matrix 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Transpose of a Matrix  AT 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
 

Transpose Matrix Properties 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Gaussian Elimination and Gauss-Jordan Elimination 

m××××n matrix: 

 

 

 

 

 

 

 

 

Notes: 

(1) Every entry aij in a matrix is a number. 

(2) A matrix with m rows and n columns is said to be of size m×n . 

(3) If m =n, then the matrix is called square of order n. 

(4) For a square matrix, the entries a11, a22, …, ann are called the main diagonal 

entries. 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Elementary row operation: 

(1) Interchange two rows.  

(2)  Multiply a row by a nonzero constant.  

(3) Add a multiple of a row to another row:  

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Ex : (Elementary row operation) 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Ex :  Using elementary row operations to solve a system 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Row-echelon form:  

Reduced row-echelon form:  

(1) All row consisting entirely of zeros occur at the bottom of the matrix. 

(2) For each row that does not consist entirely of zeros, the first nonzero entry 

is 1 (called a leading 1). 

(3) For two successive (nonzero) rows, the leading 1 in the higher row is farther 

to the left than the leading 1 in the lower row. 

(4) Every column that has a leading 1 has zeros in every position above and 

below its leading 1. 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Ex : (Row-echelon form or reduced row-echelon form) 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Gaussian elimination: 

The procedure for reducing a matrix to a row-echelon form. 

 

Gauss-Jordan elimination: 

The procedure for reducing a matrix to a reduced row-echelon form. 

 

Notes: 

(1) Every matrix has an unique reduced row echelon form 

(2) A row-echelon form of a given matrix is not unique. (Different sequences of 

row operations can produce different row-echelon forms.) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Ex: (Procedure of Gaussian elimination and Gauss-Jordan elimination) 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Ex :  Solve a system by Gauss-Jordan elimination method (only one solution) 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Ex ：：：：Solve a system by Gauss-Jordan elimination method (infinitely many 

solutions) 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Matrices and Matrix Operations   

 

Definition 1 A matrix is a rectangular array of numbers.  The numbers in the array 

are called the entries of the matrix. 

The size of a matrix M is written in terms of the number of its rows x the number 

of its columns.  A 2x3 matrix has 2 rows and 3 columns 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Arithmetic of Matrices 

A + B:  add the corresponding entries of A and B 

A – B:  subtract the corresponding entries of B from those of A 

Matrices A and B must be of the same size to be added or subtracted 

cA (scalar multiplication): multiply each entry of A by the constant c 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Multiplication of Matrices 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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WEEK 3 

2.1  Determinants by Cofactor Expansion 

 

DEFINITION 1 

If A is a square matrix, then the minor of entry aij is denoted by Mij and is defined 

to be the determinant of the submatrix that remains after the ith row and jth 

column are deleted from A. The number ������������������� is denoted by Cij and is called 

the cofactor of entry aij. . 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Determinant of 2 x 2 Matrix 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

A technique for determinants of 2x2 and 3x3 matrices  

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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2.2  Evaluating Determinants by Row  Reduction 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________ 

 
 

2.3  Properties of Determinants; Cramer’s Rule 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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WEEK 4 

 

1.4 Inverses; Algebraic Properties of Matrices. 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Zero Matrices 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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The identity matrix  

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Inverse Matrices 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

The Inverse of a 2x2 matrix 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

The Determinant  
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

More on Invertible Matrices 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Transpose Matrix Properties 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

1.5 Elementary Matrices and methods for finding  A-1 

 

Using Row Operations to find A-1 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Not Invertible Matrix 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Section 1.6 Linear Systems and Invertible Matrices 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Example 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Section 1.7  Diagonal, Triangular and Symmetric Matrices 

Diagonal  

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Triangular 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Symmetric 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

WEEK 5 

Euclidean Vector Spaces 

 

Material in this chapter 

3.1  Vectors in 2-Space, 3-Space, and n-Space 

3.2  Norm, Dot Product, and Distance in Rn 

3.3  Orthogonality 

3.4  The Geometry of Linear Systems 

3.5  Cross Product 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Vectors 

Addition of vectors by the parallelogram or triangle rules 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Subtraction: 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Scalar Multiplication: 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Properties of Vectors 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Norm, Dot Product, and Distance in Rn 

Norm: 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Unit Vectors: 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

The Dot Product 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Properties of the Dot Product 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Cauchy-Schwarz Inequality 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Dot Products and Matrices 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 3.3   Orthogonality 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Orthogonal Projections 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Point-line and point-plane Distance formulas 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

The Geometry of Linear Systems 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Cross Product 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Cross Products and Dot Products 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Properties of Cross Product 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Geometry of the Cross Product 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

WEEK 6 

Chapter 4 General Vector Spaces 

4.1  Real Vector Spaces 

4.2  Subspaces 

4.3  Linear Independence 

4.4  Coordinates and Basis 

4.5  Dimension 

4.6  Change of Basis 

 

Section 4.1    Vector Space Axioms 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________ 

 

Section 4.2    Subspaces 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

The ‘smallest’ subspace of a vector space V 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

The span of S 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 4.3  Linear Independence 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Linearly independence 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Linear Independence in R2 and R3 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

The Wronskian 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 4.4 Coordinates and Basis 

 
 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

The coordinate vector 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 4.5  Dimension 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Plus / Minus Theorem 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 4.6  Change of Basis 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Transition Matrices 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Computing the transition matrix 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

WEEK 7 

Chapter 4 General Vector Spaces 

4.7  Row Space, Column Space, and Null Space 

4.8  Rank, Nullity, and the Fundamental Matrix Spaces 

4.9  Matrix Transformations from R	
 to �� 

4.10 Properties of Matrix Transformations 

4.11 Geometry of Matrix Operators on 	 

 

Row Space, Column Space, and Null Space 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Row, column and null spaces 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Systems of linear equations 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

A basis for span (S) 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Rank and Nullity 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Fundamental Spaces of Matrix A 

• Row space of A 

• Null space of A 

• Column space of A 
• Null space of A

T 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________ 

 

Matrix Transformations from 	
to �� 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Properties of Matrix Transformations 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
 

 
 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________ 

 

WEEK 9 

Chapter 5 Eigenvalues and Eigenvectors 

5.1  Eigenvalues and Eigenvectors 

5.2  Diagonalization 

5.3  Complex Vector Spaces 

 

Section 5.1 Eigenvalues and Eigenvectors 

 

 
 

___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________ 

 

The Characteristic Equation 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 



Anoud Alyabah - S140072205, 2015-2016 

Page 44 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 



Anoud Alyabah - S140072205, 2015-2016 

Page 45 

___________________________________________________________________

___________________________________________________________________ 

 

Section 5.2 Diagonalization 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Similarity Invariants 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Diagonalizing a Matrix 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 5.3  Complex Vector Spaces 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Algebraic Properties of the Complex Conjugate 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Dot Product and Norm 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Properties of the Dot Product 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

WEEK 10 

Chapter 6 Inner Product Spaces 

6.1  Inner Products 

6.2  Angle and Orthogonality in Inner Product Spaces 

6.4  Best Approximation;  Least Squares 
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6.1 Inner Products 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Algebraic Properties of Inner Products 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

θ: the angle between u and v 

 
 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

6.4 Best Approximation: Least Squares 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Least squares solutions to Ax = b 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

WEEK 11 

Chapter 7 

7.1  Orthogonal Matrices 

7.2  Orthogonal Diagonalization 

7.3  Quadratic Forms 

7.5  Hermitian, Unitary Matrices 

 

7.1 Orthogonal Matrices 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Orthonormal Basis 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Orthogonal Diagonalization 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Symmetric Matrices 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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7.3 Quadratic Forms 

 

 
___________________________________________________________________

___________________________________________________________________ 

 

___________________________________________________________________

___________________________________________________________________ 

 

 
 

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________ 

 

Definite quadratic forms 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Section 7.5  Hermitian, Unitary and Normal Matrices 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Hermitian Matrices 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Unitary Matrices 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

WEEK 12 

Chapter 8 Linear Transformations 

8.1  General Linear Transformations 

8.2  Isomorphisms 

8.3  Compositions and Inverse Transformations 

8.4  Matrices for General Linear Transformations 
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General Linear Transformations 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Image, Kernel and Range 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Rank, Nullity and Dimension 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Isomorphism 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Compositions and Inverse Transformations 

 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Inverses 

 
 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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Matrices for General Linear Transformations 

 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

WEEK 13 

Chapter 9 Numerical Methods 

9.1  LU-Decompositions 

9.2  The Power Method 

9.5  Singular Value Decomposition  

 

Section 9.1  LU-Decompositions 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Finding LU-Decompositions 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Constructing an LU-Decomposition 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________

___________________________________________________________________ 

 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 9.2  The Power Method 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

The Power Method with Euclidean Scaling 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Positive Dominant Eigenvalue, λ 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

 ___________________________________________________________________
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The Power Method 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Section 9.5    Singular Value Decomposition 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

 

Singular Value Decomposition 

 
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 
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_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
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