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3] 1. We bring A to row-echelon form using only the third elementary row operation:
23 R2;}—%>2R H>R1 2 3 1 Rs—Rs—(—2)R -2 3 1
% —_(—
1 3 —3 2o lay 0 9 —g| MR 0 s
—6 0 -2 0 -9 -5 0 0 —10

Thus A = LU where

1 0 0 -2 3 1
L=|-2 1 0| and U=|0 2 -2
3 -2 1 0 0 —10]
2. Observe that
5 1
mn—‘ 1 O’——l = c1=my; = —1
3 —1
mio = 9 0 =2 - Clg = (—1)m12 = -2
3 =5
miz = |, _1:7 = cz=miz =171
0 3
mo1 = 1 0 =3 - Co1 = (—1)m21 =-3
4 3
Moy = 9 0’ =—6 = cp=mp=-06
4 0
mog ‘2 _1’ =—4 = c(co3= (—1)m23 =4
ms; = _05 _31’ =15 = c31=mz3 =15
4 3
mM3o = 3 _1‘ =—-13 = c¢32= (—1)m32 =13
ms3 = ;l _05‘ =-20 = ¢33 =mg3 = —20.
-1 2 7
3] (a) From the above, M= |3 —6 —4

15 —13 -20



=l =% 7

1] (b) From the above, C = [-3 —6 4
15 13 20
2] (c) We have
4 0 3 -1 -3 15 17 0 0
AC"= |3 -5 —1| |-2 =6 13 |=[0 17 0
2 -1 0 7T 4 =20 0 0 17

Hence det(A) = 17.

1] (d) Since det(A) # 0, we know that A is invertible. Therefore
-1 -3 15
1 1
= CT==[-2 —6 13
det(A) 170 - 4 o

2] 3. (a) Expanding along the second row, we have

4 =2 1 4
det(A) = 5 ‘3 _2‘ +0— ‘_1 3‘ =5(=2) — 7= —17.
6] (b) Expanding along the first row, we have
5 =3 1 2 -3 1

det(B)y=—-20 —1 1|—6[9 -1 1|+0-0.
3 4 -1 0 4 -1

To evaluate the first of the 3 x 3 determinants, we expand along the second row:

5 -3 1
0 -1 1 :0+(—1)‘

-3 4 -1

5 1] |5 -3
-3 —1| |-3 4

’ = —(=2)—11=—9.

To compute the second of the 3 x 3 determinants, we expand along the third row:

2 -3 1
9 -1 1 :0—4‘3 H+(—1)‘3 :?‘:—4(—7)—2523.
0 4 -1

Hence
det(B) = —2(—9) — 6(3) = 0.

[2] 4. First observe that
det(U) =1-1-1-6-7 = 42.

The only row operations which impact the determinant are the second and fourth operations,
which introduce factors of —1 and % Thus

det(U) = —%det(A) =  det(A) = —2det(U) = —2-42 = —84.



