Math 220
3.1&2: The Determinant
Questions for flipped class
Important terms

Diagonal




Upper and lower triangular matrices





Practice calculating determinants

(3.1.1)
Calculate the determinant (calculated by hand) 
 [image: ]




(3.1.2) 
Explore the effect of an elementary row operation on the determinant of a matrix.  In each case, state the row operation and describe how it affects the determinant.
1.) 


2.) 



3.) 

What are determinants used for?

 (3.1.3)
Use determinants (calculated by hand) to determine if the matrix is invertible
[image: ]




(3.1.4)
Use determinants (calculated by hand) to determine if the vectors are linearly independent
[image: ]





Simple claims you can prove about determinants

(3.1.5)  

Claim: If A and P are square matrices and P is invertible, then .









(3.1.7 theory question)




Claim: If  is an  matrix such that , then 






True or False. 
Assume that matrices are square unless told otherwise.  Remember that an answer without a written explanation is only half of an answer.

(3.1.6)
[image: ]



(3.1.1 solution)
[image: ]
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(3.1.2 solution)
[image: ]

(3.1.3 solution)
[image: ]

(3.1.4 solution)
[image: ]
(3.1.5 solution)
[image: ]

 (3.1.6 solution)
[image: ]
[image: ]
(3.1.7 proof)
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image12.png
. Arow replacement operation does not affcet the determi-

nant of a matrix.

The determinant of A is the product of the pivots in any
echelon form U of A, multiplied by (—1)", where r is the
number of row interchanges made during row reduction
from Ato U

Ifthe columns of A are lincarly dependent, then det A = 0.

det(A + B) = det A + det B.

. If two row interchanges are made in succession, then the

new determinant equals the old determinant.

‘The determinant of A is the product of the diagonal entries
in A

If det A is zero, then two rows or two columns are the
same, or a row or a column is zero.

det AT = (—1)det A.
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13. First expand either across the sccond row or down the second column, Using the second row,
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Now expand down the second column to find:
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“The row operation swaps rows 1 and 2ofthe maiix, and thesign of the determinant s reversed.
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The row operation replaces row 2 with k times row 1 plus row 2, and the determinant is unchanged.
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=0, the matix i not invertbl.
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34, By Theorem 6 and Exercise 31,
der(PAP) = (det PYet A)det P™) = (et PYdet ' det )
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Truc. See Theorem 3.
“True. Sce the paragraph ollowing Example 2.
True. Sce the parsgraph following Theoren 4.
False. Seethe warming following Example 5.

“True. See Theorem 3,
False. See the parsgraphs following Example 2.
False. See Examle 3.
False. See Theorem .
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LetAbeann x n matrix such that A% = I. Show thatdet A = 1.
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