Page 1 of 10

Blog Entry © Thursday, April 2, 2026, by James Pate Williams, Jr., Matrix Inverses that Exist
and Their Characteristic Polynomials

Reference: 5.2: The Characteristic Polynomial - Mathematics LibreTexts

Inverse of the matrix:

1 _ _
A=[§ ﬂ’A_lzm[—lz sz]z[—lz 52]

B’ Data Input Dialog ey
n: 3 j

Input Matrix: Inverse or Charact:

52 21 +1.000000 -2.000000

—-2.000000 +5.000000

Inverse E Charact Cancel
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Figure 1 Inverse of a 2x2 Matrix

The characteristic polynomial is computed from the secular determinant:

551 1EA|:(5_3)(1—1)—4:5—4_1_5/1_'_/12:1_6/1+/12:0

The eigenvalues are:
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https://math.libretexts.org/Bookshelves/Linear_Algebra/Interactive_Linear_Algebra_(Margalit_and_Rabinoff)/05%3A_Eigenvalues_and_Eigenvectors/5.02%3A_The_Characteristic_Polynomial
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B ' Data Input Dialog ey
n: 5 j

Input Matrix: Inverse or Charact:

52 21 A |4+1.000000 -2.000000 i

—-2.000000 +5.000000
+1.000000 -&.000000 +1.000000

| Inverse ! Charact Cancel |
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Figure 2 Characteristic Polynomial of a 2x2 Matrix

A 3x3 matrix:
0 6 8
A=105 0 0
0 05 O

The inverse of the 3x3 matrix is numerically calculated:
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" Data Input Dialog ey
n: 3 j

Input Matrix: Inverse or Charact:

068 0.50000.50 A [40.000000 +2.000000 +0.000000 &

+0.000000 +0.000000 +2.000000
+0.125000 -0.000000 -1.500000

Inverse Charact Cancel

Figure 3 Inverse of a 3x3 Matrix



" Data Input Dialog

Input Matrix:

Inverse or Charact:

068 0.50000.50

Inverse

A |+0.000000
+0.000000
+0.250000
+1.000000

+4 . 000000
+0.000000
+0.000000
—-0.000000

+0.000000 &
+4 . 000000
-3.000000
-3.000000

Charact

Cancel
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Figure 4 Characteristic Polynomial of a 3x3 Matrix



" Data Input Dialog

n: 4 ;j

Input Matrix:

Inverse or Charact:

. 000000
. 000000
. 000000
. 000000
.141593

141592653589793 101 0 0 0O 0O & |-0.000000
—0.000000
—0.000000
—0.000000
+1 . 000000
v
Inverse Charact

e

000000 &
. 000000
. 000000
. 000000
.283185

Cancel
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Figure 5 Characteristic Polynomial of a 4x4 Matrix



" Data Input Dialog

n: 4 ;j

Input Matrix:

Inverse or Charact:

141592653589793 101 0 0O O 0O & |D.0000O0O
0.000000
0.000000
0.000000
‘7.283185
v
Inverse Charact

-1481.380544 Y
+268.442480
-101.000000
+3.141593
-3.141593 -0.000000
v
Cancel
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Figure 6 Characteristic Polynomial of a 4x4 Matrix Continued
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" Data Input Dialog et
n: 3 j

Input Matrix: Inverse or Charact:

703 -32 -3 -30-1 A [-0.500000 +0.000000 -1.500000 &

+1.500000 +0.500000 +3.000000
+1.500000 +0.000000 +3.500000

Inverse Charact Cancel

Figure 7 Inverse of a 3x3 Matrix
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" Data Input Dialog ey
n 3 j

Input Matrix: Inverse or Charact:

703 -32 -3 -30-1 A [-2.000000 +0.000000 —-&.000000 &

+6.000000 +2.000000 +12.000001
+6.000000 +0.000000 +14.000001
+1.000000 -8.000000 +14.000001

Inverse Charact Cancel

Figure 8 Characteristic Polynomial of a 3x3 Matrix



" Data Input Dialog

Input Matrix:

Inverse or Charact:

703 -32 -3 -30 -1

Inverse

—-6.000000
+12.000000
+14.000000

+14.000000 -4.0000

A +0.000000
+2 . 000000
+0.000000
-8.000000

v

[

Charact

Cancel
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Figure 9 Characteristic Polynomial of a 3x3 Matrix Continued



" Data Input Dialog

Input Matrix:

Inverse or Charact:

703 -32-3420

Inverse

A |+6.000000 +6.000000 —-6.000000 A
-12.000000 -12.000000 +12.0001
-14.000000 -14.000000 +14.0001
+1.000000 -S.000000 +&.000000

Charact

Cancel
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Figure 9 Characteristic Polynomial of a 3x3 Matrix



