
This is a copy of a conversation between ChatGPT & Anonymous.
Report content

Let the (3 x 3) matrix A = [1 -a 0; 1 -b -g; -z_y -z_pi 1]. Calculate the 
determinant and adjoint of A

Let's define matrix   as:

1. Determinant of A

The determinant of a 3x3 matrix is given by the formula:

For matrix  , we have:

Thus, the determinant is:

Now, let's compute the two 2x2 determinants:

Substituting these values into the formula for the determinant:

Thus, the determinant of matrix   is:

2. Adjoint of A

The adjoint of a 3x3 matrix is the transpose of its cofactor matrix. Each cofactor is the determinant of
the 2x2 submatrix obtained by removing the row and column of the corresponding element,
multiplied by   where   is the row and   is the column index of the element.

Let's calculate the cofactor matrix for  , starting with each cofactor:

Cofactor  :

A

A = ​ ​ ​ ​ ​

1
1

−z ​y

−a
−b
−z ​π

0
−g
1

det(A) = A ​ ⋅11 det ​ ​ −(A ​22
A ​32

A ​23
A ​33

) A ​ ⋅12 det ​ ​ +(A ​21
A ​31

A ​23
A ​33

) A ​ ⋅13 det ​ ​(A ​21
A ​31

A ​22
A ​32

)

A

A = ​ ​ ​ ​ ​

1
1

−z ​y

−a
−b
−z ​π

0
−g
1

det(A) = 1 ⋅ det ​ ​ −( −b
−z ​π

−g
1 ) (−a) ⋅ det ​ ​ +( 1

−z ​y

−g
1 ) 0 ⋅ det ​ ​( 1

−z ​y

−b
−z ​π

)

det ​ ​ =( −b
−z ​π

−g
1 ) (−b)(1) − (−g)(−z ​) =π −b − gz ​π

det ​ ​ =( 1
−z ​y

−g
1 ) (1)(1) − (−g)(−z ​) =y 1 − gz ​y

det(A) = 1 ⋅ (−b − gz ​) −π (−a) ⋅ (1 − gz ​)y

det(A) = −b − gz ​ +π a(1 − gz ​)y

det(A) = −b − gz ​ +π a − agz ​y

det(A) = a − b − gz ​ −π agz ​y

A

​det(A) = a − b − gz ​ − agz ​π y

(−1)i+j i j

A

C ​11

C ​ =11 det ​ ​ =( −b
−z ​π

−g
1 ) −b − gz ​π
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Cofactor  :

Cofactor  :

Cofactor  :

Cofactor  :

Cofactor  :

Cofactor  :

Cofactor  :

Cofactor  :

Now, the cofactor matrix is:

Finally, the adjoint matrix is the transpose of the cofactor matrix:

Thus, the adjoint of matrix   is:

C ​12

C ​ =12 −det ​ ​ =( 1
−z ​y

−g
1 ) −(1 − gz ​) =y gz ​ −y 1

C ​13

C ​ =13 det ​ ​ =( 1
−z ​y

−b
−z ​π

) (1)(−z ​) −π (−b)(−z ​) =y −z ​ −π bz ​y

C ​21

C ​ =21 −det ​ ​ =( −a
−z ​π

0
1) −((−a)(1) − (0)(−z ​)) =π a

C ​22

C ​ =22 det ​ ​ =( 1
−z ​y

0
1) (1)(1) − (0)(−z ​) =y 1

C ​23

C ​ =23 −det ​ ​ =( 1
−z ​y

−a
−z ​π

) −((1)(−z ​) −π (−a)(−z ​)) =y z ​ −π az ​y

C ​31

C ​ =31 det ​ ​ =(−a−b
0

−g) (−a)(−g) − (0)(−b) = ag

C ​32

C ​ =32 −det ​ ​ =(11
0

−g) −((1)(−g) − (0)(1)) = g

C ​33

C ​ =33 det ​ ​ =(11
−a
−b) (1)(−b) − (1)(−a) = −b + a = a − b

Cofactor(A) = ​ ​ ​ ​ ​

−b − gz ​π
a
ag

gz ​ − 1y
1
g

−z ​ − bz ​π y
z ​ − az ​π y
a − b

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
gz ​ − 1y

−z ​ − bz ​π y

a
1

z ​ − az ​π y

ag
g

a − b

A

​Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
gz ​ − 1y

−z ​ − bz ​π y

a
1

z ​ − az ​π y

ag
g

a − b

If a >0, g<0, z_y >0, and z_pi > 0, calculate the signs of the terms in 
the adjoint of A

Given the constraints:

a > 0
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We will determine the sign of each term in the adjoint matrix of  .

Adjoint Matrix of  :

Let's evaluate the sign of each element.

Element 1,1: 

,  , so   (since   is negative).

Thus,  .

Therefore, the sign of   depends on  :

If   is large enough, the term could be negative.

Otherwise,   will be positive.

Element 1,2: 

Given  , this term is positive.

Element 1,3: 

 and  , so  .

Therefore, this term is negative.

Element 2,1: 

,  , so  .

Since   and  ,  .

Therefore, this term is negative.

Element 2,2: 

This is a constant  , so it is positive.

g < 0

z ​ >y 0

z ​ >π 0

A

A

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
gz ​ − 1y

−z ​ − bz ​π y

a
1

z ​ − az ​π y

ag
g

a − b

−b − gz ​π

g < 0 z ​ >π 0 gz ​ <π 0 g

−gz ​ >π 0

−b − gz ​π b

b

−b − gz ​π

a

a > 0

ag

a > 0 g < 0 ag < 0

gz ​ −y 1

g < 0 z ​ >y 0 gz ​ <y 0

gz ​ <y 0 −1 < 0 gz ​ −y 1 < 0

1

1
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Element 2,3: 

Given  , this term is negative.

Element 3,1: 

,  , and  , so  .

, and  , making the entire term negative.

Therefore, this term is negative.

Element 3,2: 

,  , and  , so  .

The sign of   depends on whether   is larger or smaller than  :

If  , the term is positive.

If  , the term is negative.

Element 3,3: 

Given  , this term depends on the value of  :

If  , the term is positive.

If  , the term is negative.

Summary of Signs for the Adjoint Matrix:

The exact signs of elements 1,1; 3,2; and 3,3 depend on the relative sizes of certain variables, but the
overall tendencies are as outlined above.

g

g < 0

−z ​ −π bz ​y

z ​ >π 0 b ≥ 0 z ​ >y 0 bz ​ ≥y 0

−z ​ <π 0 −bz ​ ≤y 0

z ​ −π az ​y

z ​ >π 0 a > 0 z ​ >y 0 az ​ >y 0

z ​ −π az ​y z ​π az ​y

z ​ >π az ​y

z ​ <π az ​y

a − b

a > 0 b

a > b

a < b

Adj(A) = ​ ​ ​ ​ ​

​Positive or Negative
​Negative
​Negative

Positive
Positive

​Positive or Negative

Negative
Negative

​Positive or Negative

you seemed to assume that b was nonnegative but I didn't specify 
that

You're right! I mistakenly assumed that  , but since no such condition was given,   could be
positive, negative, or zero. Let's reconsider the signs of the terms in the adjoint matrix without
making assumptions about  .

Adjoint Matrix of  :

b ≥ 0 b

b

A
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1. Element 1,1: 

,  , so   (since   is negative).

Therefore,  .

The term   depends on  :

If  ,   is negative, so the term could be either positive or negative depending on the
relative magnitudes of   and  .

If  ,   is positive, and   is positive.

If  , the term is positive.

Thus, the sign of   can be positive or negative, depending on  .

2. Element 1,2: 

Since  , this term is positive.

3. Element 1,3: 

 and  , so  .

Therefore, this term is negative.

4. Element 2,1: 

,  , so  .

Therefore,  .

This term is negative.

5. Element 2,2: 

This is a constant  , so it is positive.

6. Element 2,3: 

Since  , this term is negative.

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
gz ​ − 1y

−z ​ − bz ​π y

a
1

z ​ − az ​π y

ag
g

a − b

−b − gz ​π

g < 0 z ​ >π 0 gz ​ <π 0 g

−gz ​ >π 0

−b − gz ​π b

b > 0 −b
b gz ​π

b < 0 −b −b − gz ​π

b = 0

−b − gz ​π b

a
a > 0

ag
a > 0 g < 0 ag < 0

gz ​ −y 1
g < 0 z ​ >y 0 gz ​ <y 0

gz ​ −y 1 < 0

1
1

g
g < 0
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7. Element 3,1: 

,  , and   is unrestricted.

If  , both   and   are negative, making the term negative.

If  ,   is positive, but since   is negative, the sign depends on the relative
magnitudes of   and  .

If  , the term is simply  , which is negative.

Thus, the sign of   is typically negative, but it could be positive if   is sufficiently negative.

8. Element 3,2: 

,  , and  .

If  , this term is positive.

If  , this term is negative.

The sign of   can be positive or negative, depending on the relative magnitudes of   and 
.

9. Element 3,3: 

, and   is unrestricted.

If  , this term is positive.

If  , this term is negative.

The sign of   depends on the relative values of   and  .

Revised Summary of Signs for the Adjoint Matrix:

The exact signs of elements 1,1; 3,1; 3,2; and 3,3 depend on the value of   and the relative
magnitudes of  ,  , and  .

−z ​ −π bz ​y

z ​ >π 0 z ​ >y 0 b

b > 0 −bz ​y −z ​π

b < 0 −bz ​y −z ​π

bz ​y z ​π

b = 0 −z ​π

−z ​ −π bz ​y b

z ​ −π az ​y

z ​ >π 0 a > 0 z ​ >y 0

z ​ >π az ​y

z ​ <π az ​y

z ​ −π az ​y z ​π

az ​y

a − b
a > 0 b

a > b

a < b

a − b a b

Adj(A) = ​ ​ ​ ​ ​

​Positive or Negative
​Negative

​Negative or Positive

Positive
Positive

​Positive or Negative

Negative
Negative

​Positive or Negative

b
z ​π z ​y a

Multiply the third row of A by the second column of adj(A)

Let's first recall the matrix   and the adjoint matrix  .

Matrix  :

A Adj(A)

A

A = ​ ​ ​ ​ ​

1
1

−z ​y

−a
−b
−z ​π

0
−g
1

10/10/24, 11:39 PM ChatGPT

https://chatgpt.com/share/6702a605-03a0-8002-bc0e-419a401ec216 6/17



Adjoint Matrix  :

We are asked to multiply the third row of   by the second column of  .

Third row of  :

Second column of  :

Now, let's perform the multiplication:

This is a dot product, so we multiply corresponding elements and sum the results:

Let's compute each term:

Now, sum the terms:

Simplify:

Thus, the result of multiplying the third row of   by the second column of   is:

Adj(A)

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
gz ​ − 1y

−z ​ − bz ​π y

a
1

z ​ − az ​π y

ag
g

a − b

A Adj(A)

A

Third row of A = ​ ​ ​(−z ​y −z ​π 1)

Adj(A)

Second column of Adj(A) = ​ ​ ​

a
1

z ​ − az ​π y

Result = ​ ​ ​ ⋅(−z ​y −z ​π 1) ​ ​

a
1

z ​ − az ​π y

Result = (−z ​)(a) +y (−z ​)(1) +π (1)(z ​ −π az ​)y

(−z ​)(a) =y −az ​y

(−z ​)(1) =π −z ​π

(1)(z ​ −π az ​) =y z ​ −π az ​y

Result = −az ​ −y z ​ +π z ​ −π az ​y

Result = −2az ​y

A Adj(A)

​−2az ​y

But this should equal zero. 

You're correct! The result of multiplying any row of a matrix by the corresponding column of its
adjoint should yield zero, because of the relationship between a matrix and its adjugate (or adjoint):

For a non-zero determinant, this product gives the identity matrix scaled by the determinant of  ,
and for a zero determinant, it should give the zero matrix. Since the determinant of   is non-zero,
the off-diagonal elements, such as the product of the third row of   and the second column of 

, must be zero.

Let me review the calculation to see where the mistake occurred.

A ⋅ Adj(A) = det(A) ⋅ I

A
A

A
Adj(A)
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Matrix  :

Adjoint Matrix  :

Third row of  :

Second column of  :

Let's recheck the multiplication step by step:

Breaking this down:

Now, sum them:

Notice that   and   cancel each other out:

This is where the mistake is: I initially assumed that this product should be zero without fully
accounting for the matrix properties.

If   and  , then this result is not zero, meaning the determinant and adjugate might need
further verification. Let me investigate this relationship more closely.

A

A = ​ ​ ​ ​ ​

1
1

−z ​y

−a
−b
−z ​π

0
−g
1

Adj(A)

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
gz ​ − 1y

−z ​ − bz ​π y

a
1

z ​ − az ​π y

ag
g

a − b

A

​ ​ ​(−z ​y −z ​π 1)

Adj(A)

​ ​ ​

a
1

z ​ − az ​π y

(−z ​)(a) +y (−z ​)(1) +π (1)(z ​ −π az ​)y

(−z ​)(a) =y −az ​y

(−z ​)(1) =π −z ​π

(1)(z ​ −π az ​) =y z ​ −π az ​y

Result = −az ​ −y z ​ +π z ​ −π az ​y

−z ​π z ​π

Result = −az ​ −y az ​ =y −2az ​y

a > 0 z ​ >y 0

Let's just try it again from scratch. Let the (3 x 3) matrix A = [1 -a 0; 1 -
b -g; -z_y -z_pi 1]. Calculate the determinant and adjoint of A

Let's carefully calculate the determinant and adjoint of the given   matrix   from scratch.

Matrix  :

1. Determinant of 

To find the determinant of  , we use cofactor expansion along the first row:

3 × 3 A

A

A = ​ ​ ​ ​ ​

1
1

−z ​y

−a
−b
−z ​π

0
−g
1

A
A
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Let's calculate each minor determinant.

Minor 1 (for the   in position (1,1)):

Minor 2 (for the   in position (1,2)):

Thus, the determinant of   is:

So, the determinant is:

2. Adjoint of 

The adjoint of   is the transpose of the cofactor matrix. We'll calculate each cofactor and then take
the transpose.

Cofactor matrix of  :

The cofactor matrix is calculated by taking the determinant of the   minors, multiplied by 
 where   and   are the row and column indices.

Cofactor   (Minor for element in position (1,1)):

Cofactor   (Minor for element in position (1,2)):

Cofactor   (Minor for element in position (1,3)):

Cofactor   (Minor for element in position (2,1)):

Cofactor   (Minor for element in position (2,2)):

Cofactor   (Minor for element in position (2,3)):

Cofactor   (Minor for element in position (3,1)):

det(A) = 1 ⋅ det ​ ​ −( −b
−z ​π

−g
1 ) (−a) ⋅ det ​ ​ +( 1

−z ​y

−g
1 ) 0 ⋅ det ​ ​( 1

−z ​y

−b
−z ​π

)

1

det ​ ​ =( −b
−z ​π

−g
1 ) (−b)(1) − (−g)(−z ​) =π −b − gz ​π

−a

det ​ ​ =( 1
−z ​y

−g
1 ) (1)(1) − (−g)(−z ​) =y 1 − gz ​y

A

det(A) = 1 ⋅ (−b − gz ​) +π a ⋅ (1 − gz ​)y

det(A) = −b − gz ​ +π a(1 − gz ​)y

det(A) = −b − gz ​ +π a − agz ​y

​det(A) = −b − gz ​ + a − agz ​π y

A
A

A

2 × 2 (−1)i+j

i j

C ​11

C ​ =11 det ​ ​ =( −b
−z ​π

−g
1 ) −b − gz ​π

C ​12

C ​ =12 −det ​ ​ =( 1
−z ​y

−g
1 ) −(1 − gz ​) =y −1 + gz ​y

C ​13

C ​ =13 det ​ ​ =( 1
−z ​y

−b
−z ​π

) (1)(−z ​) −π (−b)(−z ​) =y −z ​ −π bz ​y

C ​21

C ​ =21 −det ​ ​ =( −a
−z ​π

0
1) −((−a)(1) − (0)(−z ​)) =π a

C ​22

C ​ =22 det ​ ​ =( 1
−z ​y

0
1) (1)(1) − (0)(−z ​) =y 1

C ​23

C ​ =23 −det ​ ​ =( 1
−z ​y

−a
−z ​π

) −((1)(−z ​) −π (−a)(−z ​)) =y −(−z ​ −π az ​) =y z ​ +π az ​y

C ​31
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Cofactor   (Minor for element in position (3,2)):

Cofactor   (Minor for element in position (3,3)):

Cofactor Matrix:

Adjoint Matrix (Transpose of the Cofactor Matrix):

Final Answer:

Determinant of  :

Adjoint of  :

C ​ =31 det ​ ​ =(−a−b
0

−g) (−a)(−g) − (0)(−b) = ag

C ​32

C ​ =32 −det ​ ​ =(11
0

−g) −((1)(−g) − (0)(1)) = −(−g) = g

C ​33

C ​ =33 det ​ ​ =(11
−a
−b) (1)(−b) − (1)(−a) = −b + a = a − b

Cofactor(A) = ​ ​ ​ ​ ​

−b − gz ​π
a
ag

−1 + gz ​y
1
g

−z ​ − bz ​π y
z ​ + az ​π y
a − b

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
−1 + gz ​y
−z ​ − bz ​π y

a
1

z ​ + az ​π y

ag
g

a − b

A

​det(A) = −b − gz ​ + a − agz ​π y

A

​Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
−1 + gz ​y
−z ​ − bz ​π y

a
1

z ​ + az ​π y

ag
g

a − b

Good. If a >0, g<0, z_y >0, and z_pi > 0, calculate the signs of the 
terms in the adjoint of A

Given that  ,  ,  , and  , let's carefully analyze the signs of the elements in the
adjoint matrix  :

First Row:

1. Element  :

 and  , so   and  .

The sign of   depends on  :

If  ,   is negative, so this term could be either positive or negative depending on
the relative magnitudes of   and  .

If  ,   is positive, and the term   is positive.

If  , this term is positive because  .

2. Element  :

Since  , this term is positive.

a > 0 g < 0 z ​ >y 0 z ​ >π 0
Adj(A)

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
−1 + gz ​y
−z ​ − bz ​π y

a
1

z ​ + az ​π y

ag
g

a − b

(−b − gz ​)π

g < 0 z ​ >π 0 gz ​ <π 0 −gz ​ >π 0

−b − gz ​π b

b > 0 −b
b gz ​π

b < 0 −b −b − gz ​π

b = 0 −gz ​ >π 0

a

a > 0
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3. Element  :

 and  , so  . This term is negative.

Second Row:

1. Element  :

 and  , so  , and  .

This term is negative.

2. Element  :

This is a constant  , so it is positive.

3. Element  :

Since  , this term is negative.

Third Row:

1. Element  :

,  , and the sign of   is unspecified:

If  , both   and   are negative, so the term is negative.

If  ,   is positive, but since   is negative, the sign depends on the relative
magnitudes of   and  .

If  , the term is simply  , which is negative.

2. Element  :

,  , and  , so both terms are positive. This term is positive.

3. Element  :

, and   is unspecified:

If  , the term is positive.

If  , the term is negative.

Summary of the Signs:

The exact sign of elements in the first row, first column, and third row, third column depends on the
value of  .

ag

a > 0 g < 0 ag < 0

−1 + gz ​y

g < 0 z ​ >y 0 gz ​ <y 0 −1 + gz ​ <y 0

1

1

g

g < 0

−z ​ −π bz ​y

z ​ >π 0 z ​ >y 0 b

b > 0 −bz ​y −z ​π

b < 0 −bz ​y −z ​π

z ​π bz ​y

b = 0 −z ​π

z ​ +π az ​y

z ​ >π 0 a > 0 z ​ >y 0

a − b

a > 0 b

a > b

a < b

Adj(A) = ​ ​ ​ ​

​Positive or Negative
​Negative
​Negative

Positive
Positive
Positive

​Negative
​Negative

​Positive or Negative

b

It looks like your summary of the sign of the (3,1) element is wrong. I 
think it can be positive or negative.

You're absolutely right! Let's reanalyze the   element of the adjoint matrix.

The   element:

Where:

(3, 1)

(3, 1)

−z ​ −π bz ​y

z ​ >π 0
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 is unspecified.

Analysis:

If  :

Both   and   are negative, so   is negative.

If  :

 becomes positive because both   and   are positive.

 is still negative.

Therefore, the overall sign depends on the relative sizes of   and  , meaning the term
could be positive or negative.

If  :

The term simplifies to  , which is negative.

Conclusion:

You're right—the   element can indeed be either positive or negative depending on the value
of  . So the correct summary for the signs of the adjoint matrix is:

Thanks for catching that!

z ​ >y 0

b

b > 0

−z ​π −bz ​y −z ​ −π bz ​y

b < 0

−bz ​y b z ​y

−z ​π

−z ​π −bz ​y

b = 0

−z ​π

(3, 1)
b

Adj(A) = ​ ​ ​ ​

​Positive or Negative
​Negative

​Positive or Negative

Positive
Positive
Positive

​Negative
​Negative

​Positive or Negative

Is the sign of the determinant of A known?

Yes, we can determine the sign of the determinant of   based on the given conditions. The
determinant of   is:

Where:

 is unspecified.

Let's break down the expression:

1. Term  :

If  ,   is negative.

If  ,   is positive.

If  ,  .

2. Term  :

Since   and  , the product  , so   is positive.

A
A

det(A) = −b − gz ​ +π a − agz ​y

a > 0

g < 0

z ​ >y 0

z ​ >π 0

b

det(A) = −b − gz ​ +π a − agz ​y

−b

b > 0 −b

b < 0 −b

b = 0 −b = 0

−gz ​π

g < 0 z ​ >π 0 gz ​ <π 0 −gz ​π
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3. Term  :

Since  , this term is positive.

4. Term  :

Since  ,  , and  , the product  , so   is positive.

Rearranging and grouping the positive terms:

The terms   are all positive because:

.

Thus,   is positive, which dominates the expression.

Conclusion:

If  , the determinant will be positive.

If  , the negative   term contributes positively, and the overall determinant will still
be positive.

Thus, the determinant of   is always positive under the given conditions.

a

a > 0

−agz ​y

a > 0 g < 0 z ​ >y 0 agz ​ <y 0 −agz ​y

det(A) = (−b) + (a − agz ​ −y gz ​)π

a − agz ​ −y gz ​π

a > 0

−agz ​ >y 0

−gz ​ >π 0

a − agz ​ −y gz ​π

b ≥ 0

b < 0 −b

A

I think you made another mistake

You're right again, let's reanalyze the situation more carefully from scratch to find the correct sign of
the determinant.

The determinant of matrix   is:

Given:

 is unspecified.

Breaking it down term by term:

1. Term  :

If  , then   is negative.

If  , then   is positive.

2. Term  :

Since   and  , the product  , making   positive.

3. Term  :

Since  , this term is positive.

A

det(A) = −b − gz ​ +π a − agz ​y

a > 0

g < 0

z ​ >y 0

z ​ >π 0

b

−b

b > 0 −b

b < 0 −b

−gz ​π

g < 0 z ​ >π 0 gz ​ <π 0 −gz ​π

a

a > 0
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4. Term  :

Since  ,  , and  , the product  , making   positive.

Grouping positive and negative terms:

The positive terms are:

Each of these terms is positive, so their sum is positive.

The negative term is  , which depends on the value of  :

If  ,   is negative.

If  ,   is positive.

If  , there is no contribution from  .

Sign of the Determinant:

If  , the positive terms dominate the expression, so the determinant is positive.

If  , the negative   term adds to the positive terms, making the determinant even
more positive.

Conclusion:

The determinant of   is always positive under the given conditions, regardless of the sign of  .

−agz ​y

a > 0 g < 0 z ​ >y 0 agz ​ <y 0 −agz ​y

−gz ​ +π a − agz ​y

−b b

b > 0 −b

b < 0 −b

b = 0 b

b ≥ 0

b < 0 −b

A b

Why do you say that the positive terms dominate the expression if b is 
positive

You're absolutely right to question that! Let’s reanalyze the situation more carefully and address the
sign of the determinant in a clearer way.

Determinant of matrix  :

Given that:

 is unspecified

Breaking it down:

1. Term  :

If  ,   is negative.

If  ,   is positive.

2. Term  :

Since   and  ,  , so   is positive.

3. Term  :

Since  , this term is positive.

A

det(A) = −b − gz ​ +π a − agz ​y

a > 0

g < 0

z ​ >y 0

z ​ >π 0

b

−b

b > 0 −b

b < 0 −b

−gz ​π

g < 0 z ​ >π 0 gz ​ <π 0 −gz ​π

a

a > 0
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4. Term  :

Since  ,  , and  , the product  , making   positive.

Grouping terms:

The positive terms are  ,  , and  , so the expression   is positive.

Now, let's reconsider the sign of the determinant:

If  , then the determinant is simply  , which is positive.

If  , then   is negative. In this case, the determinant is the sum of a positive term 
 and a negative term  . The overall sign of the determinant will depend on the

relative magnitude of   and  :

If   is sufficiently large, the determinant can be negative.

If   is small compared to  , the determinant will be positive.

If  , then   is positive, and all the terms in the determinant are positive, so the
determinant is positive.

Conclusion:

If  , the determinant is positive.

If  , the determinant is positive.

If  , the determinant could be either positive or negative, depending on the relative
magnitudes of   and the term  .

So, the sign of the determinant depends on the value of  , and we cannot always conclude that it is
positive if  .

−agz ​y

a > 0 g < 0 z ​ >y 0 agz ​ <y 0 −agz ​y

det(A) = (−b) + a − agz ​ − gz ​( y π)

a −agz ​y −gz ​π a − agz ​ −y gz ​π

b = 0 a − agz ​ −y gz ​π

b > 0 −b (a −
agz ​ −y gz ​)π −b

b a − agz ​ −y gz ​π

b

b a − agz ​ −y gz ​π

b < 0 −b

b < 0

b = 0

b > 0
b a − agz ​ −y gz ​π

b
b > 0

ok thanks. Why do you think you make so many algebra mistakes?

I appreciate your patience! When handling complex algebraic problems, especially ones involving
multiple variables and conditions, it's easy for small errors to creep in due to the many steps
involved. Here are a few reasons why mistakes might happen:

1. Complex Expressions: Algebraic expressions with multiple variables, signs, and conditions (like
this one) require careful tracking. Even small sign errors can cascade into larger problems.

2. Balancing Multiple Factors: While explaining concepts step-by-step, my focus is divided
between simplifying the reasoning, breaking down concepts, and ensuring accuracy.
Occasionally, I prioritize clarity over double-checking every step of the math, which can lead to
mistakes.

3. Human-Like Thinking: My responses are modeled on human language and reasoning patterns,
so while I can perform many computations well, I am not infallible. I try to balance technical
accuracy with approachable explanations, which sometimes introduces small algebraic missteps.

4. No Real-Time Checking: Unlike a calculator or symbolic algebra system, I don’t have a
mechanism to auto-check the algebraic accuracy of every computation in real time. This can
result in manual oversights that human mathematicians also experience without immediate
feedback.

I always strive to improve my responses, and your feedback helps me adjust for clarity and
correctness!
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Assume now that in addition to a>0, g<0, z_y >0, and z_pi>0 we also 
know that b + g*z_pi < 0. Calculate the signs of adj(A) and det(A) with 
this additional information.

With the additional information  , we can now reanalyze the signs of the adjugate matrix 
 and the determinant of  .

Recap of Matrix  :

Determinant of  :

We already computed the determinant of   as:

We are given:

 (new condition)

Reassessing the Determinant of  :

We can rewrite the determinant using the new condition:

Let’s focus on  , which is part of the determinant:

The given condition   implies that  .

Therefore,  , since both   and   are positive.

Next, the terms   and   are:

, so   is positive.

 is positive because  ,  , and  .

Thus, the determinant becomes:

Both parts of the determinant are positive, so the determinant of   is positive under the given
conditions.

Signs of the Adjoint Matrix  :

The adjoint matrix   is:

b + gz ​ <π 0
Adj(A) A

A

A = ​ ​ ​ ​ ​

1
1

−z ​y

−a
−b
−z ​π

0
−g
1

A

A

det(A) = −b − gz ​ +π a − agz ​y

a > 0

g < 0

z ​ >y 0

z ​ >π 0

b + gz ​ <π 0

A

det(A) = −b − gz ​ +π a − agz ​y

−b − gz ​π

b + gz ​ <π 0 b < −gz ​π

−b − gz ​ >π 0 −b −gz ​π

a −agz ​y

a > 0 a

−agz ​y a > 0 g < 0 z ​ >y 0

det(A) = ​ +
positive

​(−b − gz ​)π ​

positive

​a − agz ​y

A

Adj(A)
Adj(A)

Adj(A) = ​ ​ ​ ​ ​

−b − gz ​π
−1 + gz ​y
−z ​ − bz ​π y

a
1

z ​ + az ​π y

ag
g

a − b
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Now, let’s determine the signs of each element in  , given the additional condition 
.

First Row:

1. Element  :

From the condition  , we know  , so this term is positive.

2. Element  :

, so this term is positive.

3. Element  :

Since   and  ,  . This term is negative.

Second Row:

1. Element  :

 and  , so  , making  . This term is negative.

2. Element  :

This is a constant  , so it is positive.

3. Element  :

Since  , this term is negative.

Third Row:

1. Element  :

Since  ,  , and the sign of   is unknown, let’s examine both cases:

If  , then   and  , so the term is negative.

If  ,   and  , so the sign of the term depends on the relative
magnitudes of   and  . However, without further assumptions, we can't definitively
determine the sign in this case.

2. Element  :

Since  ,  , and  , this term is positive.

3. Element  :

, and the sign of   is unspecified:

If  , this term is positive.

If  , this term is negative.

Summary of the Signs in the Adjoint Matrix:

Final Conclusions:

Determinant of   is positive.

Adjoint of  : Most signs are determined, but the   and   elements could be either
positive or negative depending on the specific value of  .

Adj(A) b + gz ​ <π

0

−b − gz ​π

b + gz ​ <π 0 −b − gz ​ >π 0

a

a > 0

ag

a > 0 g < 0 ag < 0

−1 + gz ​y

g < 0 z ​ >y 0 gz ​ <y 0 −1 + gz ​ <y 0

1

1

g

g < 0

−z ​ −π bz ​y

z ​ >π 0 z ​ >y 0 b

b > 0 −bz ​ <y 0 −z ​ <π 0

b < 0 −bz ​ >y 0 −z ​ <π 0
z ​π bz ​y

z ​ +π az ​y

z ​ >π 0 a > 0 z ​ >y 0

a − b

a > 0 b

a > b

a < b

Adj(A) = ​ ​ ​ ​

​Positive
​Negative

​Negative or Positive

Positive
Positive
Positive

​Negative
​Negative

​Positive or Negative

A

A (3, 1) (3, 3)
b
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