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Course notes adapted from N. Hammoud’s NYU lecture notes.






The Minor of an Element

Let A be an n X n matrix
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For any element a;;, the minor M;; is the determinant of the
(n — 1) x (n — 1) submatrix that does not include the row and
column containing a;;.
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Let A be an n X n matrix

a; a1 ... ay; ... Qin
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The cofactor of any element a;; is C;; = (—1)"" M;;.
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To obtain the cofactor expansion of any row or column of A, we multiply [ 8 \ .
each element in the row or column by its cofactor, and sum them up. \/ pro‘ B) ' ‘WQ&V
(omhire +h Kot no )

e Cofactor expansion along row 1:

a11C11 + @12C12 + - - - + a1,C1p,

e Cofactor expansion along column 2:
a12C12 + a22Ca2 + - - - + an2Chn2
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For any n x n matrix, the cofactor expansion
along any row or column equals det A.




Cofactor Method to Compute Determinants
[an ai2 013]

Let A= a21 ag2 a2 ,then
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Use cofactor expansion to compute
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Cofactor Method to Compute the Inverse

Let A be an n X n matrix and let C' be the matrix of cofactors of
the elements of A. If det A # 0, then
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Compute the inverse of A =
a1 G22

} using the cofactor method.

First, find each ¢;; (for the cofactor matrix)

c11 = (—1) " tagy = +ag
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Cofactor Method to Compute the Inverse

Let A be an n X n matrix and let C' be the matrix of cofactors of
the elements of A. If det A # 0, then
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Compute the inverse of A =
a1 G22

} using the cofactor method.

First, find each ¢;; (for the cofactor matrix)
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Shortcut to Compute the Inverse of a 2X2 matrix

ailxz Qai2

Compute the inverse of A =
a1 Q22

} using the cofactor method.
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This is a method that allows you to solve AX = b using determinants.

a1 Q12 a13 1| _  |b
Suppose A = |as1 g2 a93|, X = |x2|,b= [ba].
as1 asz as3 T3 b3



Cramer’s Rule

This is a method that allows you to solve Ax = b using determinants.
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This is a method that allows you to solve AX = b using determinants.

aix a2 a3 1| b1
Suppose A = |as1 a2 ao3|, X = |x2|,b= [ba].
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Olek A 242
i ("'U - Xi- [ OII{'(' J
e To find x5 i I
a;x1 a2z ai3| |1 [z1\ O] |ann a13
a1 a2 az3| |0 [z2] O] |a21 a23
ag1 azz ags| [0 \zg 1] |as: ass |
an b Ao )
[ -t bu Gy
ef "Y1 b Gp
Xx = —

Jot u\f



This is a method that allows you to solve AX = b using determinants.

ail a2 ais i b1
Suppose A = |as1 a2 ao3|, X = |x2|,b= [ba].
azy as2 as3 T3 b3
e To find I3

1 ailr Qai2
2 az1 Q22

a1 ai2 Q13
a1 Q22 Q23
azy azz2 ass

o O =
S = O



(S) : { giizyjzz:; dﬁ@,);tﬂf&(% :_); ) J—ﬂ
l

3c+y+2z=3 i
.
hY I~
‘o c\‘i(g t:L) o j Coromers  Rule ( asy for you
Jdrt(A) =7
O i« hord Lo Gnguttor
wi 33 ) &
%‘: . ‘ —_— = — EX‘ nX n n‘O’h‘{x
det (A) ~] ‘
Y ¢ — C\'&Mrl DULZ.
Q(({'(l S ) Gmpuﬁzr nl Hines
2= Yoo 3 I o
g__-———&e-f CA_} = = — LU c[e_[pm\polﬁmh

Owpdor  n° 4oy



0
A L]
det 6 . l
T :[é |
.-\:
Y .
Cq‘ve [V( V. -

A j 8-

W,
A
ot 3
ot .
R,
Colum, .
<=7'
A -
So‘\/e
To

AN = [; ]
Dw = \0]

QJ\/Q
[ Pu‘ﬁ ‘
S
use (\X&w
(‘G \]OM e

?‘g

ol

Jet A P

| V\(l imPO\ff'd*s }
(5

[nee .PDF

T

C

et A

~) _

A

thol ‘V\g |
Ne

. ’ c :
(\m\lh&’ﬁelbw&ﬁo

| v

[



2r+2y+2=1
(S):4 2z +y—2=2
xr+y+z2=3



