
Chapter 2

Matrix Algebra

Based on Dr. Yasser Mohammad Seddiq slides

Modified as needed

CS 223: Computational Linear Algebra



Matrix Operations
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The scalar entry in the ith row and jth column of A is denoted by aij and is called the (i, j)-
entry of A

Each column is a vector in ℝm , and there are n vectors is A.

The diagonal entries: the entries a11 , a22 , a33 , a44 , a55 , …and they form the main diagonal
of A. 

diagonal matrix is a square n x n matrix whose nondiagonal entries are zero

A matrix whose entries are all zero is a zero matrix and is written as 0

m rows

n columns



Sums and Scalar Multiples
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Matrix Multiplication



Matrix Multiplication
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p × 1

n × 1 m × 1

m × p



Example  



all Which means the whole matrix B



A is m × n
B is n × p
C is p × k

A is m × n
B is n × p
C is n × p

A is m × n
B is p × m
C is p × m

A is m × n
B is n × p
r is scalar

A is m × n
Im is m × m

A is m × n
In is n × n

No Commutative 
property 

AB ≠ BA
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2       4
1       2

3       –6
–1       2 

4       8
2       4

AB = 0

AC = 0

ExampleExample



Must be a square 
matrix 

A is m × n
B is n × p

A is m × n

A is m × n
B is m × n

A is m × n





Applications
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1) Calculate A+B
2) Calculate C-D
3) Calculate A+C
4) Calculate A.B
5) Calculate 3A-5B
6) Calculate 𝐴3

7) Calculate B.𝐶𝑇

8) Calculate 𝐴(𝐴 + 𝐵) and 𝐴2 + 𝐴𝐵 and compare the results
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