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. For each of the following matrices find:

Answer
20 a?
For A = [ e ],
at  —a?
1. the matrix of cofactors is [ 9 }
—a®  2a

2. the determinant using the cofactor (Laplace) expansion is a®.

3. the inverse matrix using the cofactors is ai [ 3

—a’  2a
3 =5 1
B=|5 —-10 5 |,
2 0 -1
10 15 20
1. the matrix of cofactorsis | =5 =5 —10
—-15 —10 =5
2. the determinant using the cofactor (Laplace) expansion is —25.
-2 1 3
3. the inverse matrix using the cofactors is B~ = % -3 1 2
-4 2 1
1 00 a
0150
¢= 0 ¢c10
d 001
1—bc 0 0 —d(1 — be)
: A 0 l—ad  —c(l—ad) 0
1. the matrix of cofactors is C' = 0 —b(1 — ad) | — ad 0
—a(1l — be) 0 0 1—bc

2. the determinant using the cofactor (Laplace) expansion is det C' = (1 — bc)(1 — ad)

3. the inverse matrix using the cofactors is
1—bc 0 0 —a(1l — be)
o1 1 0 l—ad  —b(1—ad) 0
(1—bc)(1—ad) 0 —c(1 — ad) 1—ad 0
—d(1 — be) 0 0 1—bc



2. Find the determinant by rewriting the matrix in a triangular form

123 4 5
2 6 9 12 15
C=1|126 8 10
1 2 3 8 10
2 4 6 12 20

Solution: after performing EROs: R2=R2-2R1, R3=R3-R1, R4=R4-R1, R5=R5-2R1,
R5=R5-R4, we obtain a the upper-triangular matrix. The product of its diagonal elements
gives the determinant: 1-2-3-4-5 = 120.
8 a* «a
3. Find conditions for @ and b such that the matrix | b 7 a | is invertable?
0 a—2b 0

Solution: A matrix is invertable if its determinant is not zero. detA = (a — 2b)(b — 8)a.
Thus unless either a = 2b, or b = 8, or a = 0, the matrix is invertable.

4. Let det A =3, det B =4, and det C' = 5; and let A and B be 3 x 3 matrices , and C' be
4 x 4. Find:
Solution:
det(ATB2A3B™1) = 3% . 4 = 324;
det(242) — det(2B) + det(2C) = 23 - 32 — 23 . 4 + 2 . 5 = 120;
det(ABC') = nothing!!l. Because the product of matrices with given dimentions is not
possible.

5. True of False? Explain.
a) If a matrix is symmetric (AT = A) then it is invertable.

1

False. A = { 11

} is symmetric and not invertable.

b) If matrix is diagonal then it is invertable.
False. Some diagonal elements can be zero.
c¢) Elementary row operations always change the determinant of the matrix.

False. ERO “Replace a row with itself plus multiple of another row” does not change the
determinant.

d) If A and B are invertable matrices then ((AB)™")T = (AT)~"}(BT)~".
Toue. ((AB))7 = (B A7) = (A7 (BT = (A7) (BT)
we use the properties (AB)T = BTAT (AB)™' = B 'A~! (A™H)T = (A7)~



