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So, what are tensors?

• A building block of linear algebra
• A mathematical formalism for a multi-dimensional collection / 

object – houses items, notably numbers / values
• In Python, there are often called arrays or n-dimensional arrays (ndarrays)
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Scalars

• A scalar is a single number (think of it as an “atomic” object)
• Examples: Integers, real numbers, rational numbers, etc.
• Denoted with italic font:

All real (continuous) numbers

All integers

All natural (counting) numbers

On number spaces / domains:
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Vectors

“All real 

numbers”
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The “slice” 

operator

Matrices
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Types of notation accepted (just be consistent & mean what you write):

Tensors

3D tensor
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D = 1 D = 2 D = 3

D = 4 D = 5 D = 6

Shapes of Tensors Note: I often use D to denote dimensionality



The ndarray (the Python tensor)

• The ndarray (object) contains a lot of useful metadata that you can 
access
• Example: ndarray.shape → returns a tuple/pair with dimension values

• Array ordering – row (“C”) versus column (“F” for Fortran) major
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When in doubt, read the 
manual for an object:



Data Types

• You will primarily work with floating-point (like float32), integer 
(int32), and Boolean (bool) in this course

• Become comfortable with type-casting
• Become comfortable with type promotion
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Creating 
Different Kinds 
of (Initial) Arrays
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• Useful ways to create 
(instantiate) ndarrays 
pre-filled with 
particular values

np.eye : 
Creates diagonal array 
with values on main 
diagonal



Questions?
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