
Properties of Determinants
List of Properties

1. If all elements in any row or column = 0, then det A = 0

2. If any 2 rows are proportional, detA = 0

3. If any row  column is a linear combination of another row  column, detA = 0

4. If any row or column is scaled by a scalar value k, then Det kA = k Det A

5. Det A = Det AT

6. Det (AB) = Det (A) Det (B)

7. Det (A + B) ≠ Det (A) + Det (B)

8. Det lower or upper triangular matrix is the product of the diagonals

If all elements in any row or column = 0, then det A = 0

Amat =
1 2 1
0 0 0
4 2 1

;

In[107]:= Det[Amat]

Out[107]= 0

Should be self - evident since we can expand along row 2.

In[108]:= Amat =
1 2 0
-1 3 0
4 2 0

;

In[109]:= Det[Amat]

Out[109]= 0

If any 2 rows are proportional, det A = 0

Set Row 2 = 2 times Row 1

Amat =
1 2 1
2 4 2
4 2 1

;

In[111]:= Det[Amat]

Out[111]= 0

Set Row 3 = 1/3 times Row 1



In[113]:= Amat =
1 2 1
2 4 2

1 / 3 2 / 3 1 / 3
;

In[114]:= Det[Amat]

Out[114]= 0

Set Col 3 = π times Col 1

In[116]:= Amat =
1 2 π
2 4 2 π
4 2 4 π

;

In[117]:= Det[Amat]

Out[117]= 0

If any row/column is a linear combination of another row/column, det A = 0

Set Row 2 = 1 + 2 times Row 1

In[120]:= Amat =
1 2 1
2 5 2
4 2 1

;

In[122]:= Det[Amat]

Out[122]= -3

If any row or column is scaled by a scalar value k, then Det kA = k Det A

In[129]:= Amat =
1 2 1
-1 3 2
4 2 1

;

In[123]:= k = 10;

In[130]:= Amatk =
1 * k 2 * k 1 * k
-1 3 2
4 2 1

;

In[131]:= Det[Amat]

Out[131]= 3

In[132]:= Det[Amatk]

Out[132]= 30

In[133]:= Amatk =
1 2 * k 1
-1 3 * k 2
4 2 * k 1

;
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In[134]:= Det[Amatk]

Out[134]= 30

If A is scaled by a scalar value k, then Det kA = kn Det A, where n is the number of 
rows. 

In["]:= Amat =
1 2 1
-1 3 2
4 2 1

;

In["]:= k = 10;

In[138]:= Amatk = k * Amat;

In[139]:= Det[Amat]

Out[139]= 3

In[140]:= Det[Amatk]

Out[140]= 3000

This is the same as multiplying each row by k. Since there are three rows,
k3 = 103 = 1000

Det A = Det AT

In[135]:= Amatt = Transpose[Amat]; MatrixForm[Amatt]
Out[135]//MatrixForm=

1 -1 4
2 3 2
1 2 1

In[136]:= Det[Amat]

Out[136]= 3

In[137]:= Det[Amatt]

Out[137]= 3

Det (AB) = Det(A) Det(B) 

In[142]:= Amat =
1 2 1
-1 3 2
4 2 1

; Bmat =
4 8 -2
6 -3 2
1 -1 0

;

In[143]:= Det[Amat] * Det[Bmat]

Out[143]= 90
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In[144]:= Det[Amat.Bmat]

Out[144]= 90

Det (A + B) ≠ Det(A) + Det(B) 

In["]:= Amat =
1 2 1
-1 3 2
4 2 1

; Bmat =
4 8 -2
6 -3 2
1 -1 0

;

In[145]:= Det[Amat]

Out[145]= 3

In[146]:= Det[Bmat]

Out[146]= 30

In[147]:= Det[Amat + Bmat]

Out[147]= 125

In[148]:= Det[Amat] + Det[Bmat]

Out[148]= 33

Det lower or upper triangular matrix is the product of the diagonals 

In[149]:= Amat =
2 500000 1000000
0 3 2000000
0 0 1

;

In[150]:= Det[Amat]

Out[150]= 6
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