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Minor

The minor of entry a M.

The determinant of the submatrix
that remains after deleting i-th row and j-th column

Given matrix Sub-matrix Minor

@ lf]].2 a].3

Ay, Qyy Ay ay, Ay M“ — yy Uy
a3, 03, 0y a3, 33 (y; 34
nXn (n—1)x(n—1)
Determinant (3A) 7 Young Wontim - ——
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Cofactor o
The cofactor of entry  q, C,, = (—1)**3MU T
The minor of entry a; ; M, —
The determinant of the submatrix -
that remains after deleting i-th row and j-th column
Given matrix Sub-matrix Minor
a,. a,. —
Mll — 22 23
@ lT]l2 al_‘. 032 0‘33 -
ayy dy; 0yy Q22 a3
Uy, dyy Uy A3, Q33 Cofactor —
C — [_1)“1 ay, Ayy -
nxn (n—l)_X[n—l) H a;, Q3
“1 41 (=)™ (=)™ (=1 (-1 (-1 (-1)" o
1 +1 -1 (0" (=1 (217 = (=1 (=1)* (1) -

1 -1 +1 [_1)3+1 [_1)3+2 [_1)3+3 [_1)4 (_1)5 (_1)6



Minor Example (1)

Given matrix Sub-matrix Minor

@ UL a,, a
ay, Ay, Ay, @2 Oy Mll =2 "
Uy, Oy
a a,.
.031 as, aagl a2 T
C,, = +M,,
11 13
a4y Gy M,, = % 9o
ay, Ay, Ay, 12 a a
a a,. 31 Us;
.031 as, aagl L T
C, =-M,
G G @ a,, a
a a _ |Gy Ay,
ay, Ay, Ay, 2 e M13_ a a
a a 31 Ua;
.031 as, aagl ar maz
Ci; =+M,,
H Young Won Lim
Determinant (3A) 9 o on i
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Given matrix Sub-matrix Minor
a, a;, dp a a
a a 12 Qpy
ayy) Ay Ayy tz T le g a
a a,. 32 Uy
.aal a,, asu. 92 aa
Czl = _le
a, dy, dy a a
a a.. a,, dp, M. = |9 s
21 23 22 a a
a a,. 31 U3y
.aal a,, 033. a1 a3
C,, = +M,,
a, dy, dp
a,, a, M a, ap,
a;, Ay, (dyy 23 T |, a
a a 31 U3
.aal a,, asu. 21 "a2




Minor Example (2)

Given matrix Sub-matrix Minor / Cofactor
a a a
11 12 13
a,, d;, M a,, dp,
Ay, Ay Ay, 31 T |, a —
a;,) d;, d;y @2 G 22 >
C,, = +M,,
a a a
11 12 13
a,, a;, M. = a,, dap, o
a,, a,; a4y, 32 T |, a
a,, a,, a, a,, 21 23 -
C32 - _M32
a a a
11 12 13
ay;; dy M., = i G,
ay, Ay Ayy 33 T |, a
aal 032 033 az]_ 022 21 22
C,, = +M,, -
H Young Won Lim
Determinant (3A) 11 o




Determinant

The determinant of an nxn matrix A det(A)

%’ Cofactor expansion along the i-th row
(elements of the i-throw) - (cofactors at the i-th row)

det(A) = a,,Cy, + a,,Cy, + a,3C4;
det(A) = @3C,, + 83,C,, + @5.C,,
A

def[ ) = -031 + -632 + !C?.B

Cofactor expansion along the j-th column
(elements of the j-th column) - (cofactors at the j-th column)

a,, a,, G det(A) = a;,Cyy + a;,Cyy + @5 Cy,
dyy Ay @y det(A) = a,,C,, + 0,,C,, + @;,C;,
dy; d3y Ay det(A) = a;3C 53 + @,3C,5 + @33C5;
Determinant (3A) 12 Young Won Lim
Adjoint o
The cofactor of entry  a, C;;, = (-1 M,
The minor of entry a;; M.

ij
A The determinant of the submatrix A
that remains after deleting i-th row and j-th column

Given matrix

ay, dy, Ay, all hnd Cll a12 = Clz (113 hnd Cls —
a,, d,, a;, azl = 021 azz And sz (123 had CZS
a a a
31 T2 Tl a;, < Cy a,, < C,, ay; < C,,
nxn
Matrix of Cofactors 4 Ad]omt
— C C C —
nxn
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Inverse Matrix

The cofactor ofentry  a, ; Ci,

The minor of entry a; ; M

The determinant of the submatrix
that remains after deleting i-th row and j-th column

= [_1)i+jMij

ij

Given matrix Matrix of Cofactors Adjoint

all alZ al3 Cll C12 Cl3

0, a, a, transpose

a.':ll 032 033

nxn
-1

ay, 4y, Ay 3 1 ) 1 Cy,

y; dyy Oy A= det(A) adj(A) _m €1

a3, A3, Qyy Cis

Determinant (3A) 14 Young won Lim
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Inverse Matrix

Given matrix Matrix of Cofactors

-~ N

t2 +2. 0 +1 +1 -2 +1 -2 +1 +1 +5 -3

-2 +1 +1 + “le3 41 +3

+3 0 +1

+1
+5
-3

+1 +1 -2 +1 -2 +1
+2- . . = 12
0 +1 +3 +1 +3 0
a 1 . 1 +1 -2 +2
= madﬂm A= S5 42 2

-3 +6 +6

a number a matrix
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A-AT=KA=1

4 =A

(AB)' = B'AT

(AT) = (A
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