Problems for Lecture 3 GRA 6035 / ELE 3781 Mathematics

Key Problems

Problem 1.
Compute A~ and A?:

1 20 211 1 20
a) A=[0 1 2 byA=[1 2 1 ) A=[0 1 2
1 21 11 1 3 2
Problem 2.
Compute the determinant |A|:
1 3 2 2 (1) g g 1 1 1
a) A=[4 1 0 b) A= c) A=(1 p p?
2 -1 1 2004 1 2
0310 71
Problem 3.

Use minors to determine the rank of A, and find columns and rows of A that form bases for the column space
Col(A) and the row space Row(A).

4 1 1 3 7 1 3 2 4 1 4 -3 1
a) A=[2 101 0 byA=|2 -1 7 3 gA=[27 1 2
1 0 3 10 4 5 11 10 1 3 4 1
Problem 4.
Use minors to find the rank of these matrices:
1 3 2 -1
a)A:Cii) b)A=|s 3 0 1 @A:(l‘gb)
462 0 @
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Answers to Key Problems

Problem 1.
-3 -2 4 1 4 4 3 -1 -1 6 5 5
a) Al=|2 1 2|, A2=1[2 5 4 by At=3-1 3 -1|, A*’=(5 6 5
-1 1 2 6 5 -1 -1 3 5 5 6
1 4 4
c) A is not invertible, A2 =2 7 6
3 11 10
Problem 2.
a) |A] = —23 b) |A] = —96 ) [Al=(—1)(¢—1)(g—p)
Problem 3.

a) rk A = 3, the column vectors {vi,va,vs} (first three columns) is a base of Col(A), and all three row vectors
is a base of Row(A)

b) rk A = 3, the column vectors {vi,va, v4} is a base of Col(A), and all three row vectors is a base of Row(A)

c) tk A = 2, the column vectors {vi,va} is a base of Col(A), and {w1, wa} (the first two row vectors) is a base

of Row(A)
Problem 4.
2 = 1 b - 2 d - 3
a) tk A =1 for all ¢ b) tkA=1<"’ ° c) kA=< " ¢ .an e
3, s#3 2, otherwise



