
Lecturer: Asli Abdullahi

Tuesday June 6th 2023

QCIPU 2023 

Lecture 1: 

Fundamentals of Linear Algebra for
Quantum Mechanics 
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1. Vector Spaces

What are vector spaces?
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2. Bases: The Standard Basis and column vectors

We can represent in 3D 
column vector form
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Basis 1: 

Basis 2: 

2. What constitutes a basis?
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Basis 1: 

Basis 2: 

2. What constitutes a basis?
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2. Non-orthogonal bases

Not all bases are orthogonal
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3. Linear Independence

Bases must be independent 
and span the space!
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4. Inner Product: Introducing length
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4. Inner Product: Introducing length

Mathematical definition
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The inner product has a geometrical significance

4. Inner Product: Introducing length



 

 

06.06.2023                                                                                         QCIPU 2023 Lectures 

Group problems (5-10 mins)
Problem  1: 
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Group problems (take home)
Problem  2: Trickier
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1. Matrix transformations
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1. Matrix Multiplication

Recall the inner product:
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1. Matrix Multiplication

Components are themselves  
inner products
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Practice problems 

Do these matrices commute i.e. 
do they satisfy AB = BA?
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Group problems  (~10 mins) 
Problem 1

Problem 2
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Little QM content today :) 

Complex phases, Hilbert space, Bra-Ket notation and 
probability amplitudes will be covered tomorrow!

Thanks!

NOTE:


