MATH 221 'MISSION 4: DETERMINANTS

#7™  Show yout work and box answers, This pdf should be printed and your solution should be handwiitten
on the printout. Once complete, please staple in upper left corner. Tharnks.

Suggested Reading You may find the following helpful resources beyond lecture,
(a.) Chapter 3 of my lecture notes for Math 221
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Problem 46: Calculate det(A) where 4 = [ 02 2 ]
5 31

debh = b3 7] - adeb[g ] odeb[7 7] = 2 (a-6)-2(-10)
= al(-4)+ 30
=(la
220 2 2
| ) 020 ~10
Problem 47: Calculate det(B) where B= {2 2 0 0 3
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o138 ] then calculate det(A)

via application of properties of determinants given in the lecture notes and the.results of
thee previous pair of problers.

Problem 48: Let A; B beas given in the previous problems. If M =
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Problem 49: For which values of z is the matrix { 111 jl invertible?
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Problem 50: Solve az + 8y = 7 and 5z — By = 6 by Cramer’s rule. Comment o needed conditions on
a, -for the solution to exist.
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Problem 51: Let A be a matrix which is sinmilar to B =

0
0 |. In other words, suppose there
5

IOOH
:b‘EDCaDO.

exists an invértible matrix P for which B:'= P

P. Caleulate det(A) and trace(A4).

T a=pap!
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= olob (/o/oz.;b[za)ozas(r/
= olob (AP deb (8)
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£ ™ Problem 52: Let A = 001000l Calculate det(A) using properties of the determinant
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based on row-reductions. Almdst certainly using Liaplace’s expansion by minors here is

a really bad idea. S‘WC"?P(“@ pws 3€> 4 an) Se>6
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Problem 53: Find the volumie of the paralell piped with edges (1,2,3), (2,3, 3), (1, =2,0).
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= [ (0+6) —a(e+6)—1(6-9)
=6 -l +3
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Problem 54: Lay, §3.2#40 (problem to help learn properties of determinant)

™y Lot A, g ¢ qu;ﬂ et (A) == 1:avn/ 0('/7513/ = QP
(a) olch (AB) = ditMab (8) = (-1)(3) = =7

(6) dt (8°) -_-(Gu,(@))s = 2% =

() b (28) = 2%lobin) = 16(4) = [F7]

(d) db (ATA) = debiamlohbin) =Elebn)* = (-1)" = [T]

(8) ooh (670) = b (07) i (A)Aub(8) = L(-p2) = TI]

Problem 55: La,y, Chapter 3, page 212 #7 on (equation of line)
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Problem 56: Lay, §3.3#6 (Cramer’s rule) /'_'/L—\‘ | ~
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Problem 57: Is (@, b,¢) € span{(1,2,3), (0;1,1)} 7 Use detéerminants and. the theory of linear algebra
we have discussed to answer this question.

T e (4,2,3) ¢ G (o0,0) = (%6 €] Hhen
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Problem 58: Suppose you have a. square matrix A for which the matrix equation ATJA = J holds for
some invertible matrix J. Find the possible values for det(A4).

e ATTA - T = owb(Afrg—A') —_ M(T)
= det (A7) btTT cleh (o) = ABT) (db T+ o)
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Problem 59: The cross product: For all ¢,b € R? we deﬁné

3

T(a,0) = > (detlalblesl)e;.

Show a»T(a,b) = 0 and b+T(a, b) = 0 and for any ¢ € R? we have T(a, b) » c.= detfa|b|c].
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Thaw  Tlob).e =deb (alb]a) =0 = a- 'T(a,»b').
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Problem 60: A najural candidate for the cress product in R*is given by extending the formula in the
previous problem: for all a,b,c € R* we define

em ™

- 4
T(a,b,¢) = ¥ (detfalble]e])e;

i=1

Show: a+T(a,b;¢) =0 and b+ T(a, b,c)'= 0 and e+ T(a,b, ¢) =0.

I should mention, the equations above tell us a,b, ¢ are perpendicular to T{a,b,c) and we
can prove that implies {a,byc, T(a, b,c)} is linearly independent provided T(a,b,c) # 0.
In other words, if you want o fourth vector which is outside the spon of @, b, ¢ € R* then
T{a,b,c) is a nice choice. It is the normal o the hypervolume spanned by @, b, c.
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Tlabe)-d = D dub(alble]e;)d e;)  d-e; =d
9= o

= STdeb(albleldiey) o= Sdje
d= =
= oub (afblcf ; d"e")
- = oeh (o] b e[ d).
Now &P}a[;;; 7 6&’”%7?7 abeve  and vl
Nﬁwﬁd g lamn == e Aot Pmpe/@/

a- T(ab,c) = T{abe) a = (&(Hc}a)= 0
c T ab,c) = Tlnbe) - ¢ =dab (s(ble[c) =o.




