Properties of Determinant
1.If two rows are exchanged then the value of determinant is multiplied by -1.

2 5 8 2 5 8
A=l 3 ¢ o |—detA=-15 RyoR; B=|15 20 30 | det B=-(-15)=15
15 20 30 3 6 9
15 20 30 3 6 9
Ri©oR; C=| 3 ¢ o |— det C=15, D=|15 70 30 | detD=-15
2 5 8 2 5 8
2.If onerow is multiplied by a scalar and added to another row, the value of determinant is unchanged.
I 1 2 I 1 2 I 1 2
Q=10 20 30| -10R;+R,—R, T=[ 0 10 10 -3R;+R;—>R; V= 0 10 10
3 4 12 3 4 12 0 1 6
I 1 2
-0.1R,+R3;—>R; Z=| 0 10 10 det Q=50, det T=50, det V=50, det Z=50
0 0 5§
3. If one row is multiple of another row the determinant is zero.
1 37 R,=10R, 4 73 Ri=2R, 3 8 2 R—R,
A=[10 3070 B=[5 0 1 c={6 9 0
2 7 6 Det A =0 3 14 6 Det B =0 3.8 -2 Det C =0
4. If rows are linearly dependent the determinant is zero.
L7 51 Re=Rr R, 2 4 ) Rre=2Rr, +R,
P={10 20 30 R+ R +R=0  Q=[10 0 30 | -Rs+2R;+Ry=0
122736  PtPO 12 4 38 D70
5. If one row is multiplied by a scalar then the determinant value is also multiplied by the same scalar.
I 7 5 1 7 5 1 7 5
M=|3 2 8|DetM=30. N={30 20 80| DENTIPEM pt3g 59 go | T
4 6 9 4 6 9 | DerN=300 400 600 900 | eFTY
6. If there is a zero row the determinant is zero.
1 7 5 1 7 5
A={0 0 O] Det A=0. B=/4 6 9| DetB=0.
4 6 9 0 0 O

6. Column operations have the same effect as row operations.
.6.1. If two columns are exchanged then the value of determinant is multiplied by -1.

2 5 8 8 5 2
X=|3 ¢ 9 |—detX=-15 CeoC W=g ¢ 3 | det W=-(-15)=15
15 20 30 30 20 15

6.2 .If one column is multiplied by a scalar and added to another column, the value of determinant is unchanged.
6.3. If one column is multiple of another column the determinant is zero.

6.4. If columns are linearly dependent the determinant is zero.

6.5 If one column is multiplied by a scalar then the determinant value is also multiplied by the same scalar.

1 7 5 1 7 50 1 70 50
K=|3 2 &8 |DetK=30, E=|3 2 80|DetE=300. F=|3 20 80 | DetF=3000.
4 6 9 4 6 90 4 60 90



