Properties of Determinants

List of Properties

If allelements in any row or column = 0, then detA =0
Ifany 2 rows are proportional, detA =0
If any row/column is a linear combination of another row/column, detA =0
If any row or column is scaled by a scalar value k, then Det kA =k DetA
Det A =Det A’
Det (AB) = Det (A) Det (B)
Det (A + B) # Det (A) + Det (B)

0o N o b~ W N R

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

If all elements in any row or column =0, thendetA=0
121
Amat = [0 0 0 ];
4 21
ini1071:= Det [Amat]

out[107]= O

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

1 20
nfog:= Amat = [—1 30 ];

4 2 0

inr109)= Det [Amat]

out[109]= O

If any 2 rows are proportional, detA=0

Set Row 2 =2 times Row 1
121

Amat = [2 4 2];
4 2 1

in111:= Det [Amat]

oufit1l= O

Set Row 3 =1/3 times Row 1
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1 2 1
3= Amat = [ 2 4 2 ];
1/3 2/3 1/3

in114= Det [Amat]

outi14]= O

Set Col3=rrtimes Col 1
12
6= Amat = [2 4 27 ] H
4 2 4

in1171= Det [Amat]

ou117]= O

If any row/column is a linear combination of another row/column, detA=0
SetRow2=1+2timesRow 1

121
n2op= Amat = [ 2 5 2 |3
4 2 1

in221= Det [Amat]

oufi2zl= -3
If any row or column is scaled by a scalar value k, then Det kA=k Det A

.
)

21
nf291= Amat = [—1 3 2
21

ni2s)= kK = 103

1xk 2xk 1xk
inrizo;= Amatk = [ -1 3 2 ],
4 2 1

in131:= Det [Amat]

ou[131l= 3

infs2;:= Det [Amatk]

out132)= 30

1 2xk 1
nj133= Amatk = [—1 3+xk 2 ];
4 2xk 1
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infis4:= Det[Amatk]

out[134]= 30

If Ais scaled by a scalar value k, then Det kA = k" Det A, where n is the number of

rows.
1 21
n-1= Amat = [—1 3 2 ];
4 21
= k=103

ini3s)= Amatk = k * Amat;

inrise)= Det[Amat]

out[139]= 3

inf40:= Det [Amatk]
out140)= 3000

This is the same as multiplying each rowby k. Since there are three rows,
k®=10° = 1000

Det A=Det A’

nes= Amatt = Transpose[Amat]; MatrixForm[Amatt]
Out[135]//MatrixForm=
1 -1 4
2 3 2
1 2 1

inrise]= Det[Amat]

out[136]= 3

in1s71= Det [Amatt]

out[137]= 3
Det (AB) = Det(A) Det(B)

1 21 4 8 -2
nf421= Amat = [—1 3 2];Bmat= [6 -3 2 ];

4 21 1 -1 0

in143:= Det[Amat] = Det[Bmat]

out[143]= 90
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in144:= Det [Amat.Bmat]

out[144]= 90
Det (A + B) = Det(A) + Det(B)

1 21 4 8 -2
1= Amat = [-1 3 2];Bmat= [6 -3 2 ];

4 21 1 -1 0
inf1451= Det [Amat]

out[145]= 3

inf146)= Det[Bmat]

outf146]= 30

in1471= Det [Amat + Bmat]
out(147]= 125

in148= Det[Amat] + Det[Bmat]

outft148]= 33

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

2 500000 1000000
nf49= Amat = [ © 3 2000000 |;
0] 0 1

in1501= Det [Amat]

out[150]= 6



