MATH 220
11 Apru'l 2028

Recarr: DETERMINANT

a\l all c=s 0"‘1

Le,f A ’oe, a So(’oare. (I\xn\ Ma('r'-xl A._-_

| Oni Gra oo Ban|

C hoose ony  row \

TLQA'- Je-(- (A) = (—I)N QA dd-(/"\;,) + (:l\ina-,,_ A#(Mh) oo # (—lyMa;n def(M:n)

b
For 2+2 mabries, a'd[f 41 = ad-be.
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Linear Algebra — Day 25

MATH 220
2 5 -1
1. Find det(A)if A= [4 0 3
10 6

oo 20 det(A)= (87 () at |5 —;] 10 o () (8 det [’z f]
= -y (30) - 3(-5) = -120+is =

Wl 2 det(AR)=-8 de*‘ﬁ f] - -5 (2q—3) - -5(2)) =|-I0s

2 00 O
. . 8 3 1 8
2. Find det(A) if A = 600 5
1 7 2 =5
31 8
roo Lo gt (M= (0)"(2) det [o o s‘]
7 2-§

cw 2 = 2((4}“(:) de+ F Z'D = —|0 (é—?)

3. (a) Find the determinant of each of the following matrices: <3 Pick a row which will
make the calculation the
e b ¢ d easiest.
a b c
a b 0 e f g
A:[O c]’ B"[O a e}’ Clo o h i
0 0 f \
0 0 0 j
det(A) = ac
dd‘(&&: ad'p

det (Y= aeh)

(b) Theorem: If A is a upper-triangular square matrix, then det(A) equals He IﬂF°JJ<—(’ of the hajom(
eanicles.

(¢c) What if A is a lower-triangular square matrix?

(d) What if A is a diagonal square matrix?
(e) What is the determinant of the identity matrix I,,? < <3 1s on the diagonal...

dd’(l'\) =1 €
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4. Find the determinant of each of the following matrices. You should be able to do this without
the recursive definition (i.e., cofactor expansion). Explain.

2 0 0 1 2 1 6 2 2 0 2 0
0 0 0 O 3 7 23 —2 0 3 0 3
A= 4 1 0 2 B = 2 1 6 2 C= 2 3 2 3
01 2 3 T e 17 0.02 1 2 3 4
'H\{SL Aafm‘(e_s ace

deferm?nar}' s 2er0 ' each c,ase.‘. not :Adb"’:b,e!

5. Determine whether each statement is true or false, and explain your reasoning.

(a) det(A+ B) equals det(A) + det(B). NO !
(b) det(AT) equals det(A). \/65

(c) det(AB) equals det(A) det(B). YCS

(d) det(A™!) equals det(A) No o but det (A‘) - _,,j;__

det (A)

6. Let A= ﬁ ﬂ . Find det(A). The diagram shows the image of the unit square in first quadrant

after being multiplied by A. What is the area of the parallelogram?

7. Let B = _13 _21 . Find det(B). The diagram shows the image of the unit square in first

quadrant after being multiplied by B. What is the area of the parallelogram?

Yy
34

8. Let T : R? — R? be a linear transformation given by 7T'(x) = Ax. What is the connection between
det(A) and the image of the unit square under 77

< Gather evidence by
calculating some small,
specific examples.
Remember, evidence is
not proof that something
is TRUE. But, evidence
can show something is
FALSE.

< If you aren't sure,
experiment with more
2 X 2 matrices!
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