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Knitting Math: 
Geometric 

Shapes
How the world of math and 

knitting collide through 
cones and paraboloids
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KNITTING AND MATH?

How are knitting and 
math related? Why is it 

interesting?

01

CONES

The choices made to 
create the cones pattern.

04

KNITTING METHOD

The knitting and stitch 
choices made and why.

02

PARABOLOIDS

How paraboloids are 
different from cones.

05

CONSIDERATIONS

How knitting creates 
constraints for math.

03

FINAL THOUGHTS

Takeaways from this 
presentation & project.

06



KNITTING AND 
MATH?

01

Knitting and math are 
connected in many 

interesting ways.



MATHEMATICS
Geometric shapes are all around 

us. Through calculus, we can 
create equations to describe all 

of these shapes. 

Might we be able to describe 
these shapes in a similar way, 

through knitting?

KNITTING
Mathematical knitting has been 

used to describe algebraic 
concepts, mobius bands, and 

hyperbolic planes.

Can we use knitting to explore 
other shapes and surfaces?



Mathematical 
Knitting

• Typically creating 
complex shapes

• Led in a large part by 
sarah-marie belcastro
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KNITTING 
METHOD

02

Knitting choices for making 
mathematical shapes.
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TYPES OF STITCHES & 
STITCH COMBINATIONS

• Knit Stitch
• Purl Stitch

• Knit Two Together
• 1x1 Rib

01
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GAUGE

The size of stitches based 
off of the size of yarn and 

needles. 

02

1 Stitch

1 Row
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STITCH CHOICES
To get rid of the curl at the end 
of the cone, use the 1x1 rib.
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CONSIDERATIONS

03

How math in knitting is 
limited and requires 

creative solutions 



ALL OR NOTHING
In mathematical equations and 

measurements, we often use 
decimal points.

Stitches and rows are either 0 or 
1, there is no such thing as a 

0.253 of a stitch or ½ of a row.

GAUGE
If you have a larger gauge, 
decreasing by one stitch 

changes the dimensions of a 
shape much more than a smaller 

gauge.



THE LANGUAGE 
OF KNITTING
While I could write notes to 
myself or create an Excel 
spreadsheet that tells me how 
to create a mathematical 
shape, patterns have their own 
expectations and use a specific 
language.
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CONES

04

The choices and method 
used to create a generalized 
cone pattern



ITS ALL IN THE 
SLOPE
The constant slope of a cone is 
what characterizes its shape. 

To translate this to knitting 
terms, we need to decrease 
stitches at a constant rate.
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Cone

Cross-Section of a Cone
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CONVERT

Change all the 
dimensions to 

stitches and rows.

DECREASES

Determine the average 
number of decreases 

per row.

TYPE

Determine how 
many rows have 

an extra decrease.

SPACING

Space out decrease 
rows as evenly as 

possible.
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Knitting works in absolutes 
but mathematics does not. 
When do we round?

CHOOSING 
WHEN TO 
ROUND

● When we are converting 
measurements from 
inches/centimeters to stitches and 
rows, we want to be as precise as 
possible. Therefore, we do not round 
values or use rounded values in these 
calculations.

● When we are working within the rows 
and stitches, we are only able to work 
in absolutes. Therefore, it is more 
effective to round values and use 
rounded values in calculations.



1. Choosing to Round Down 
Average Stitch Decrease

Spacing 
Rows

Q represents the number of 
decreases, on average, per row



2. Greatest Common Factor

Spacing 
Rows

If the number of “typical rows” has a 
greatest common factor, it’s 

your lucky day!



3. Creating Sections when the 
Numbers Aren’t So Nice

Spacing 
Rows

If the number of “typical rows” has a 
greatest common factor, it’s 

your lucky day!



PARABOLOIDS

05

The choices and methods 
used to create a generalized 

paraboloid pattern.



A CHANGING 
SLOPE
The exponentially changing 
slope of a parabola 
characterizes its shape. 

To translate this to knitting 
terms, we need to decrease 
stitches at a different rate 
depending on the row.
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Cross-Section of a Paraboloid
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A CHANGING 
SLOPE
In mathematics, we often use 
level planes to describe how 
the slope is changing.

We can do the same thing in 
knitting by finding the 
circumference of each row. 
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A CHANGING 
SLOPE
In mathematics, we often use 
level planes to describe how 
the slope is changing.

We can do the same thing in 
knitting by finding the 
circumference of each row. 
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FINAL 
THOUGHTS

06

The implications of this 
project and my takeaways.
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ABSOLUTES

The intersection of math 
and the world of 

absolutes is interesting 
and allows for creativity.

MATH & 
ACCESSIBILITY

Math is not always an 
accessible subject but 

can be related and taught 
in more than one form.

MORE SHAPES

What else can we do with 
knitting and math?

01 02 03
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● Many creators post their patterns 

on Ravelry for others to make and 
review. 

● Community of creating and testing 
new ways of knitting/crocheting

● To find out more about my project 
or download my patterns, visit my 
Ravelry page.



CREDITS: This presentation template was created by 
Slidesgo, including icons by Flaticon, and 
infographics & images by Freepik. 

Thanks!
What questions do you have? 

cynthia.wright.106@gmail.com

https://www.ravelry.com/people/cyntismiles

mailto:cynthia.wright.106@gmail.com
https://www.ravelry.com/people/cyntismiles
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