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Rule of Sarrus

From Wikipedia, the free encyclopedia

Sarrus' rule or Sarrus' scheme is a method and a memorization scheme to

compute the determinant of a 3x3 matrix. It is named after the French 12 113 ] 12
mathematician Pierre Frédéric Sarrus. \ \ \\
Consider a 3x3 matrix 31 as (a3 - (19 1 as
11 12 43 \ \ \
M= |an apn az]|, 0-.‘51 3y Q3 3 azo

a a a
3 32 33 Sarrus’ rule: The determinant of the three

columns on the left is the sum of the products
along the solid diagonals minus the sum of the

Write out the first 2 columns of the matrix to the right of the 3rd column, so products along the dashed diagonals
that you have 5 columns in a row. Then add the products of the diagonals
going from top to bottom (solid) and subtract the products of the diagonals going from bottom to top (dashed). This yields:

then its determinant can be computed by the following scheme:

11 Gz @13
dEt{ M ) = |91 gz (33| = Q11092033+ 12023031+ 013091 A30 —d31Aead13 —da0do3011 —A33091 119,
(31 dzz G33

A similar scheme based on diagonals works for 2x2 matrices:

+ael |la b ¢

; 11 Gy2
det(M) = = ay1azy — Az103. +dhc iR i

(z1 Gdgz
+gbf N
Both are special cases of the Leibniz formula, which however does not yield similar _ g ec g 1
memorization schemes for larger matrices. Sarrus' rule can also be derived by looking P b -
at the Laplace expansion of a 3x3 matrix. -a h f -
-dbi @ e f
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= Sarrus' rule at Planetmath
(http://planetmath.org/encyclopedia/RuleOfSarrus.html) Wiz Comimnes hns
media related to Sarrus rule.
» Linear Algebra: Rule of Sarrus of Determinants

(http://www.youtube.com/watch?v=4xFI1i0JF2AM) at khanacademy.org
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Sarrus Rules for 4 x 4 (second try)

Posted by Dirk under Math | Tags: Determinant, sarrus |

[8] Comments

My colleague K.-J. Wirths came up with another Rule of Sarrus for 4 x 4 matrices. His
suggestion is somehow closeto the original (at least graphically) and is easier to memorize. One
has to use the “original” Rule of Sarrus for the 4 x 4 case but now three times. For the first
case use the original matrix and for the next two case one has to permute two columns.
Graphically this gives the following the pictures:

S

In principle this generalizes to larger n x n matrices. But beware: p! islarge! Forthe 5 x 5
case one has a sum of 120 products but each “standard Sarrus” only gives 10 of them. Hence,
one has to figure out 12 different permutations. In the n x n case one even needs to memorize
% permutation, let alone all the computations...

I am sure that somebody with stronger background in algebra and more knowledge about
permutation groups could easily figure out what is going on here, and to visualize the
determinants better.

Update: Indeed! Somebody with more background in algebra already explored how to
generalize the Sarrus rule to larger matrices. Again it was my colleague K.-J. Wirths who found
the reference and here it is:

o Obob6menHoe npasuao Cappioca, by C. Aprion, Matewm. ¢6., 42:1 (1935), 121-128
and it is from 1935 already! If you don’t speak Russian, in German it is
o “Verallgemeinerte Sarrussche Regel”, S. Arschon, Mat. Sb., 42:1 (1935), 121-128

and if you don’t speak German either, you can visit the page in. mathnet.ru or to the page in the
Zentralblatt (but it seems that there is no English version of the paper or the abstract
available...) Anyway, you need (n — 1)!/2 permutations of the columns and apply the plain
rule of Sarrus to all these (and end up, of course, with 2n(n — 1}‘.;’2 = n! summands, each of
which has n factors — way more than using LU of QR factorization.)

8 Responses to “Sarrus Rules for 4 x 4 (second try)”

1. Sarrus Rules for 4 x 4 « regularize Says:

September 7, 2011 at 2:00 pm
[...] a follow-up post, I have show a simpler visualization. Share this:TwitterFacebookLike

this:LikeBe the first to like [...]

Reply
2. Sarrus rule, and extensions to higher orders « Alasdair's musings Says:



August 16, 2012 at 6:16 am
[...] rules don’t originate with me, of course; you can see the same rule here. I'm sure I'm the
seven millionth person to have done [...]

Reply
. Robin Whitty Says: P:
P4y
: PR

November 18, 2013 at 6:34 pm

Very interesting! I've done a diagrammatic version of the 4x4 rule, based on an octagon:
http://www.theoremoftheday.org/GeometryAndTrigonometry/Sarrus/Sarrus4x4.pdf

Reply

. chimpintrin Says: %g%

August 13, 2014 at 4:39 pm
The simplest method was found in October in the year 200, by the Mexican mathematical

Gustavo Villalobos Hernandez of the University of Guadalajara. It is in Spanish in the
following wikipedia page:

http://es.wikipedia.org/wiki/Regla_de_Villalobos

Reply
1. Dirk Says:

g |

August 13, 2014 at 5:18 pm

Yeah, you can also permute the rows... Seems a bit simpler to memorize since one uses
the same sign pattern that way.

Reply

1. chimpintrin Says: %g%

August 13, 2014 at 7:20 pm
Thanks for your comment. Actually I do not speak English. I speak Spanish and
Russian. I think it would be appropriate wikipedia page

https://es.wikipedia.org/wiki/Regla_de_Villalobos

I could be in English. I could use a virtual translator, but are not very accurate.

Greetings

2. chimpintrin Says: %g%

August 13, 2014 at 7:26 pm
Thanks for your comment. Actually I do not speak English. I speak Spanish and

Russian. I think it would be appropriate wikipedia page

https://es.wikipedia.org/wiki/Regla_de_Villalobos

I could be in English. I could use a virtual translator, but are not very accurate.

. mehta satish Says: E 4
b r]

Greetings.

r.

August 17, 2014 at 9:39 am

thanks/ i have also tried similar — but this yours is better/easier please send some
actual numerical solved showing actions /few things not clear
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