
Code of the Tie 

or: How I Learned to Stop Worrying !
and Love the Four-in-Hand!



Is this related to code? 

YES! 

A well tied tie is the first serious step in life.!
- Oscar Wilde, c.1880, A Woman of No Importance.!



How? 

¥  Tying a tie is a science.  
Ð  Thomas Fink and Yong Mao were the first to discover that tie knots are 

equivalent to persistent random walks on a triangular lattice.!

¥  It has a syntax.  
Ð  There is a way to decode every combination. 





Aesthetics of the Knot 

¥  A knot has a couple of characteristics that make it aesthetically 
pleasing and these include:  
Ð  Width 
Ð  Bulkiness 
Ð  Symmetry 

¥  Another thing to be aware of is the length of the active end (wide 
part) of the tie after the knot is complete. 

¥  In practice, a knot is usually judged by its width and is 
characterized by the number of center moves.  

¥  Knots of equal size and shape are placed in the same class. 
¥  There are 16 classes but only 13 classes are sufficiently aesthetic to 

merit attention. 



Aesthetic Breakdown 

1.  Symmetry: Employed to select knots with a near equal 
number of left and right moves. The difference between these 
two numbers is the one sought to minimize. 

2.  Balance: Relates to the distribution of the amount of center 
moves and the extent to which these moves are mixed. A well 
balanced knot is tightly bound and keeps its shape.   

Offsets:  
 Whether a knot is self-releasing can offset the aesthetic 
quality as the outcome of convenience. 



Brief intro to Knot Theory 

¥  Knots play a fundamental role in the natural world. 
¥  Knot theory is complicated because there are few good 

formulas to analyze knots. 
¥  Lord Kelvin thought that all matter was made of knotty 

vortices. Wuh?!
¥  Like code that doesn’t compile; snarls, kinks, coils, hanks, 

skeins, etc. do not count as being a knot.   



Brief intro to Knot Theory 

¥  The simplest knot is the ordinary loop (unknot).  
Ð  This is similar to the number zero (natural numbers) in other 

mathematics. 

¥  Another common knot is the trefoil.  
Ð  The trefoil can not be manipulated into the unknot. 

¥  The crossing index (minimum number of intersections) is 
used by knot theorist to determine the knot’s topological 
complexity. 

¥  Little is known about the increasingly rapid rate of numbers 
per index of a knot. 

¥  The hardest part of this math is deciding whether or not two 
knots are identical. 



Tie Knots Relation to Knot Theory 

¥  A tie knot is any closed contour of tie. 
¥  Two knots are equivalent if one can be deformed into the 

other, otherwise they are distinct. 
¥  Four-in-Hand and the Windsor = Trefoil 
¥  Half Windsor and the Pratt = Unknot 

¥  This doesn’t really capture the full complexity of tie knots. 
Don’t be disappointed, there is a more sensitive 
classification. 





Tie __CONSTANTS__ 

¥  The NECK. 
 - An ordinary knot can be untangled in any way except for 
being cut, the tie however is constrained to loop around the 
neck and hang against the chest. 

¥  The solution is to use a two-peg construction.  
¥  The knots of this constraint are known as two-peg knots. 





Tie Knot   

¥  To begin the tie knot you either wrap the active end over or under the 
passive end, forming a three-spoke basis and dividing the space into 
the right, center, and left (R, C, L) regions. 

The two ways of beginning a knot. 



Tie Syntax 

L R C T ⊗"

L = Left region
R = Right region
C = Center region
T = Through top end loop

T T = Through end loop one beneath top
! = out of the shirt
⊗ = inward toward the shirt



Tie Syntax 

¥  Now we can define a tie knot as any sequence of 
moves chosen from the set 




R! , R" ,
C! , C" ,
L ! , L "







Tie Syntax 

¥  If we regard R, C and L as steps on a triangular lattice, each tie 
knot corresponds to a random walk. 

¥  3 nodes are reachable from every node.  
¥  Not all will produce tie knots 

N3



Semicolon ; 

¥  Basically the way to terminate a tie knot would 
be to use one of two terminators. 

R! L⊗ C! T

L! R⊗ C! T
or



Tie Syntax 

¥  We are only interested in the classes that start 
with                   . 

             - start with tie inside out 
            - start with tie front on 

L⊗ or L"

L!
L!





Tie Syntax 

¥  The knot size is influenced by the size of the 
half-winding number, which is denoted by 
an    .       

¥       does not count as a move (wind).    

L ! R ⊗ C!︸ ︷︷ ︸
h=3

T

h

T



Tie Syntax 

¥  Practically, we should place an upper bound on 
this half-turn value because you wouldn’t want 
to have knots that include the entire length of 
the tie.    

h ≤ 9



Tie Syntax 

¥  Number of knots as a function          
 corresponds to the number walks of length 

      beginning with    and ending with one of the 
terminators mentioned earlier 
!e.g.,                                   .            

K(h) = (
1
3
)(2h−2 − (−1)h−2)

K(h)

h L

L! R⊗ C! T





Formula Breakdown 

K(h) = (
1
3
)(2h−2 − (−1)h−2)

9∑

i=1

K(i) = 85

K (1) = 0



Formula Breakdown 

K(9) = (
1
3

)(29! 2 ! (! 1)9! 2)

K(9) = 43
K(8) = 21
K(7) = 11
K(6) = 5

K (5) = 3
K (4) = 1
K (3) = 1
K (2) = 0
K (1) = 0



43 + 21 + 11 + 5 + 3 + 1 + 1 + 0 + 0 = 85
K (i ) = 85

Add them up! 



Tie Syntax 

¥  The shape of the knot depends on the number of 
right, center, and left moves in the tie sequence. 

¥  Symmetry dictates that there must be equal left 
and right moves. 

¥  The shape of the knot is determined by the 
number of center moves    . 

¥  This is used to calculate knots of equal  
 size   .     

γ

h



Tie Syntax 

¥  A large center fraction     = broad knot 

¥  A small center fraction    = narrow knot    

γ

h
γ

h
1
4

!
!
h

!
1
2

K(h, ! ) = 2γ−1(h−γ−2
γ−1 )



Tie Syntax 

¥  Symmetry = (moves to right – moves to left) 

xi = 1 if ith step is ör
xi = −1 if ith step is öl
xi = 0 otherwise



¥  Because asymmetric knots disrupt human 
bilateral symmetry. 

¥  Those that minimize      are more symmetric.  s

s =
h!

i=1

xi



b =
!

1
2

" #
h! 1
i =2 |! i − ! i ! 1|

ω(σi , σi−1) = 1
σi ,σi +1=clockwise

σi ,σi ! 1=counter-clockwise

Of the knots that are optically symmetric, we 
desire knots that minimize    .  b





Review 

¥  Wide knots will have a small proportion of center moves.  

¥  The number of moves in practice should be limited to 9. 
¥  Symmetry requires that the difference in the number of left and 

right moves be small.  
¥  The ‘balance’ criterion is brought in to make the knot tightly bound 

and have it keep its shape. And there should be as much alternation 
between clockwise and counter-clockwise moves as possible. 

¥  Each class of moves, from 3 to 9, has at least one aesthetic example. 
¥  The four ‘known’ knots are all included. Six more knots can be 

described, including one that is one move shorter, than the shortest 
knot in common use. 

¥  85 knots exist 





h"p://www.tcm.phy.cam.ac.uk/~tmf20/TIES/PAPERS/paper_nature.pdf 



This is the power of formalizing! 

:= A formalism is a class of symbols and 
procedures which can be applied to a 
model to work with it in a symbolic and 
rigorous way. 



The knot’s not perfect alone. 

¥  Although you might think you’re going to have 
the look once your tie’s knot is prepped, there 
are other factors that play a role in how stunner 
you’re going to look. Such as: 
Ð Color 
Ð Pattern 
Ð Material type 

Ð Collar style  



Illustration by: Rob Sawyer 



Aesthetic knot types 

Illustration by: Rob Sawyer 



Now to the color: 



Mixing Shirt & Tie Patterns 

¥  Repeat colors in each pattern. 
Ð Note: The dominant color is in the shirt. When 

choosing the tie, pick one with accents that have 
these same dominant colors. 



Mixing Shirt & Tie Patterns 

¥  Graduate checks outward. 
Ð The rule is to always wear smaller checked prints on 

your body and larger checks around your neck. And 
make sure to pay attention to color and choose a 
shirt and tie in a similar color palette. 



Mixing Shirt & Tie Patterns 

¥  Vary weights between patterns. 
Ð Choosing two patterns of the same size will just look 

too busy and confusing for the eyes. Make sure one 
piece has a chunkier pattern. 



Mixing Shirt & Tie Patterns 

¥  Match smaller patterns 
with larger ones. 
Ð  If your shirt has an 

elaborate medium-sized 
pattern, make sure you 
balance this with a tie 
that has a larger 
elaborate pattern.  

Ð The color combinations 
of this pair isn’t a major 
determinant. 



Rules for Mixing Shirt & Tie Patterns 

¥  Solids 
Ð Remember black, 

blue, grey, and 
earth tones are the 
easiest to match. 

Ð By definition, a 
‘solid’ is a pattern 
with no patterns, 
where one of the 
only differen-
tiating factors is 
color. 



Rules for Mixing Shirt & Tie Patterns 

¥  Stripes 
Ð  Stripes are 

characterized by 
parallel bands or lines 
that go vertically or 
horizontally on a 
contrasting 
backgrounds.  

Ð  Vertical lines have been 
known to help shorter 
men look taller, while 
horizontal stripes are 
notorious for making 
most people look wider. 



Types of Plaid & Check Patterns 

¥  Glen plaid: also known as glen checks , 
originated as Scottish clan plaid. It is 
characterized by lines crossing at the right 
angles, forming a box-like design. 

¥  Tartan plaid: consists of a series of checks 
superimposed over one another to form a larger 
check. 

¥  Houndstooth: patterns are found in all sizes, 
from tiny to giant versions. They are 
characterized by a broken check that resembles 
a four-pointed star. 

¥  Tattersall checks: are traditional country 
checks that are inspired by the pattern found 
on horse blankets. They feature regularly 
spaced, two-color lines that cross each other in 
a tic-tac-toe manner. 



Types of Stripes 

¥  Traditional stripes: Regular stripes. 
¥  Pinstripes: Very thin stripes that are 

generally seen on suits. 
¥  Chalk stripes: Broken up stripes (non-

continuous stripes). 
¥  Pin dot stripes: Dots appearing in a line 

(as in a stripe), but broken up by 
intervals. 

¥  Wide-spaced chalk stripes: Essentially 
wider-spaced stripes.  

¥  British stripes: Solid parallel stripes, 
which are often seen on regimental ties. 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