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Problem 1. If the entries in every row of A add to zero, solve Ax = 0 to prove detA = 0. If those entries
add to one, show that det(A — I) = 0. Does this meandetd = 1?

Problem 2

The n by n determinant C,, has 1’s above and below the main diagonal:
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(a) What are these determinants C', Cy, C3, C4?
(b) By cofactors find the relation between C,, and C,,_; and C,,_5. Find Cy.
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Problem 3
Compute the determinants of
1 a 0 0] 1 a a® a®
0O b 0 O a 1 a a2
A_Ocl{]’B_aZala
| 0 d 0 I - a a? a 1 i

Problem 4 ppiq problem shows in two ways that det A = 0:

r11 T2 I13 14 T15
ro1 T22 T23 T24 T25

A= 0 0 0 34 I35
0 0 0 Tgq4 T45
0 0 0 Is4 Ig5

L =

(a) How do you know that the rows are linearly dependent?
(b) Explain why all 120 terms are zero in the big formula for det A.
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Problem 5
If a4 x 4 matrix has det A = % find det(2A), det(—A), det(A?), and det(A471).

Problem 6

True or false (give a reason if true or a 2 x 2 counter-example if false), using the properties of determinants. A and B are square matrices.
(@) If A is not invertible then AB is not invertible.

(b) The determinant of A is always the product of its pivots.

(c) det( A — B) always equals det(A) — det(B).

(d) AB and BA must have the same determinant.
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Problem 7

(a) If Q is a unitary matrix, from the properties of determinants explain why det @Q must be or

(b) If Pis a 3 x 3 projection matrix onto a 2d subspace, then explain why its determinant must be

(c) If Aisa 5 x 5 matrix that is anti-symmetric (AT = — A), then explain why its determinant must be

https://manara.edu.sy/



