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Basics
 Sets

 Mathematics view of the set data structure: a collection of 
objects

 Denoted by a pair of braces: { }
 Example: S = {orange, apple, banana} meaning that the set S 

contains orange, apple and banana.
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Basics
 A complex number is a number that has two parts:

• a real part 
• an imaginary part 

 It is usually written in the form:
 a+bi 

 where:
• a = real number 
• b = real number 
• i = the imaginary unit
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Python code for vector



Why np.array?



Why np.array?

 This is called Vector Addition



Why np.array?
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Python code for 
vector/matrix



Norm1 in Python



Norm2 in Python



Norm1 and Norm2 in 
Python



Matrix

 m x n matrix: a rectangular table of 
numbers consisting of m rows and n 
columns.

 p-norm



Matrix



Matrix

P=2 (Frobenius Norm)
This is similar to the vector L2 norm but for all matrix entries.



Matrix

 Matrix addition and scalar 
multiplication for matrices work 
the same way as for vectors. 

Element-wise Multiplication



Matrix

 Matrix multiplication means 
multiplying rows of the first matrix 
by columns of the second matrix.



Matrix



Matrix

However, matrix multiplication between two matrices, 
P and Q, is defined when P is an m×p matrix and Q is 
a p×n matrix. 

The result of M=PQ is a matrix M that is m×n. 
The dimension with size p is called the inner matrix dimension, 
and the inner matrix dimensions must match  

The dimensions m and n are called the outer matrix dimensions. 
Formally, if P is m×p and Q is p×n, then M=PQ is defined as
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Square Matrix

 Square matrix: n x n matrix

 Determinant: a special number that can be 
calculated directly from a square matrix. 
(for inverse calculation or the solution for 
systems of linear equations)



Square Matrix

det



Python code



 Square Matrix



Overall Outline

 Basics
 Linear Transformations



Linear Transformations
 F(ax + by) = aF(x) + bF(y) where x and y are 

vectors and a and b are scalars.

 Multiplication of m x n matrix A and n x 1 
vector v is linear transformation of v  a 
matrix will be synonymous with a linear 
transformation function.



Linear Transformations
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Gauss Elimination Method
 A procedure that turns the matrix A into an 

upper-triangular form to solve the system 
of equations.



Gauss Elimination Method
 Use Gauss elimination, solve the following 

equations:



Gauss Elimination Method
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Gauss Elimination Method

Use 1st Row as pivot, multiple -0.5=
-2 -1.5 2.5 -1

Then use 2nd Row to minus the equation we generated:
   -2 -4    5    5
- (-2 -1.5 2.5 -1) =
    0  -2.5 2.5 6



Gauss Elimination Method
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Gauss Elimination Method



Class Assignment



Python
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