
 

Cofactor Expansion
This is a handy recursive formula for detox

Def Let A be an min matrix
The Ci j minor Aij is obtained by deleting the
ith new column of A Cn D x n D matrix
The Ggg cofactorCij is

Coy Hsi 5del CAH
The cofactor matrix is the matrix C whose Gj
entry is Cij

Es A f Aa ios L
G L 15 deff 5 3

NB L Dito follows this pattern

E I
Thm cofactor Expansion
Let A air be an axn matrix Cg cofactors
l Cofactor expansionalong the ith new

deffA ai Cie ta izCra t TaraCin
1 Cofactor expansion along thejth column
def A a Gj Aj Gj t ansCnj



s s s s s J

Eg Ay
Expand along the 3rd new

deltas o delf's9 I dett 9 3doth IS
O l i 3 2 1 I 3 2

Expand along I column

deHAKI det 2
i deff 5 Odetta9I 3

1 G l l s to 5 3 2

Remarks

1 This a a recursive formula Gj defkn b xCn ID
2 You can calculate G C Di delCAij using any
method you like you'll always get the same number
3 Expanding along any row column gives you the
determinant same number
4 This B handy when A has unknown entries or

if there's a row or column with lots of zeros
Otherwise ridiculously inefficient Oln n

Eg detfad.be f adetlef bdetff f to detfdg E
aCei fh b di feste dh ge



C l C g

aeixbfgtcdh afh b.ci ceg

Hoo to remember this

Sarrus Scheme To compute detl3x3 matrix
a b ca b det aeitbfgtc.dkd e f d e
g h i g h ceg ath bdi

Eg i o e i det 1.23 11.01 0.1 1
2 I l Z O Z O l f f 3 I Io l 3 o

G l 3 2

Warning This only works for 3 3 matrices

Eg det Iz Eg cdY.LI Ieros

tzsdetf I IE sdetlIEII
o.detfdc9Ye Odetteh't

21 24 541 48 55 103
t 9
only computed
two 3 3 dets



Methods for Computing Determinants

Is Special formulas 2 2,3 3
best for small matrices except 3 3 with lots of O

2 Cofactor expansion
best if you have unknown entries or a rouefolumn
with lots of zeros

3 Now column operations
best if you have a big matrix with no unknown
entries no new or column with lots of zeros

4 Any combination of the above
eg do a new op to create a column with lots
of zeros then expand cofactors

Thm Let C be the cofactor matrix of A Then

ACT dettA In CTA

In particular if deHA to then

A detta Ct see supplement

Ridiculously inefficient computationally

Es A E K s A adf.se feat
generalizes the formula for 2 2 inverse



Cross Products
This is a trick for creators in IR e e 48 ez18

Defs If v Ca b c w de f then
wxw def deal Ef Cbf ed ee Caf cakes

cnn.es

p.ae
fafEg.ayeYp

e bdse

Es fo HE detlef Ii

Def For u u uGIR their triple product is
a Crook det IIE
another formula for deft3 3

Essay o v f's w49
mu dat I

u law I F 5 3 2 Detc Y
p



Properties

l rxwtv vx wt w

v Crud Det EEE 0
w

2 Hunnell Hull Hull sin lot of
compare Hr att Arlt Holt costa v

3 no points in the direction
determined by the right hand
rule

i 3 characterize new

4 vxw 0 yw are collinear
0 09 1800 son O 0

5 uxv view

deal del EEE


