Math 314/814, Section 1

Quiz number 8 Solutions

Find the determinant of the matrix

A:

NN W
[ B N
O O =
W W N =

-2

(a) by expanding along a row or column of your choice,
or
(b) by row reducing the matrix A.

Expanding on the third row, we have

1 4 1 31 4
det(A) = (=1)3"12]1 0 2|+0+0+(-1)*™3|2 1 0
1 -2 3 11 =2
4 1 1 4
_ _1)\2+1 _1)\2+3
= 2{(-1) 1‘_2 3‘+o+( 1) 2‘1 ol
1 4 3 4
— _1)2+1 _1)2+2
3{(-1)**'2|, _2'+( 1) 1‘1 _2‘+0}

=2{(-1)(12+2) - (2)(=2 - 4)} = 3{(-=2)(-2 - 4) + (1)(-6 — 4)}
=2(—14412) - 3(12-10) = 2(—2) = 3(2) = -4 — 6 = —10 .

By row reduction, keeping track of the steps to assess their effect on the determinant:

3 1 4 1 1 1 -2 3
21 0 2 21 0 2
A= 2 0 0 3 T Ean 2 0 0 3 T FE2,1(—2),E3,1(—2),E4,1(—3)
1 1 -2 3 3 1 4 1
1 1 -2 3 1 1 -2 3
0 -1 4 -4 0O 1 -4 4
0 —2 4 —3| ®ED o —2 4 3| TF2®)F2?)
0 -2 10 -8 0 -2 10 -8
1 1 -2 3 1 1 -2 3 1 1 -2 3
01 —4 4 01 —4 4 01 —4 4
O 0 _4 5 _)E3(1/2),E3’4 O 0 1 O —>E473(4) O O 1 O
00 2 0 0 0 —4 5 0O 0 0 b5
1 1 -2 3 1 0 0 0
01 —4 4 01 0 0
TE4(1/5) 00 1 0 TE; (r)s 001 0
0O 0 0 1 0 0 0 1
and so

1= det(ly) = (=D)M)O)(M)(=D(D)(1)(1/2)(=1)(1)(1/5)(1)det(A) = (—~1/10)det(A),
so det(A) = —10.



Math 314/814, Section 5

Quiz number 8 Solutions

Find the determinant of the matrix

1 2 4 1
3 1 0 2
A_?)OOI
1 1 2 1

(a) by expanding along a row or column of your choice,
or
(b) by row reducing the matrix A.

Expanding on the third row, we have

2 4 1 1 2 4
det(A) = (—1)**13|1 0 2|+0+0+(-1)3"1|{3 1 0
1 21 11 2
4 1 2 4
_ _1)\2+1 _1)\2+3
= 3{(-1) 1‘2 1‘+0+( 1) 2‘1 2‘}
2 4 1 4
_ —1)2+1 _1)2+2
1{(-1) 3‘1 2'+( D*21)] 2‘+0}

=3{(-D4-2)-2U-}—{(3)d-9H+(1)(2-4)}
=3)(—2-0)—(0+(-2)=—-6+2=—-4.

By row reduction, keeping track of the steps to assess their effect on the determinant:

1 2 41 1 2 4 1
31 0 2 0 -5 —-12 -1
4= 30 0 1| TEa(=3E1(=3)Esa(-1) | o _g _12 _92 | Ea2E2A-1)
1 1 2 1 0o -1 -2 0
1 2 4 1 12 4 1
0 1 2 0 01 2 0
0 -6 —12 -2 | 7EB20.E25) | g o o —2 | EasEs(=1/2),Ei(-1/2)
0 -5 —-12 -1 0 0 -2 -1
1 2 4 1 1 0 0 0
012 0 _, 01 00
00 1 1/2 Bismrs 1o 0 1 0
0 00 1 0 0 0 1
and so

1= det(ly) = (OO (=D=M M) (=1)(=1/2)(=1/2)(1)det(A) = (—1/4)det(A),
so det(A) = —4 .



