MATH 285, HONORS MULTIVARIABLE CALCULUS, FALL 1999

Problem Set 3

Wor ksheet: Determinantsin 3 dimensions (in class)

Letd = (a1, az,as), b= (b1, b2,b3), andé = (c1, o, c3) bethree3-dimensionavectors. The determinanof &, b,

-

andzis written asdet(a, b, &) or

ap a2 as
by by b3
C1 Ca C3
It is definedas
R by by bi b
det(d@,b,é) = a1 o e — as o e + as e
Problem 1 Calculate
1 3 3
0 4 -2
2 2 1

Problem 2 Write down aformulafor det(a, b, @) thatdoesnot use2-dimensionatleterminants.

Problem 3 Provethat

a; a2 as
0 bQ b3 = ax bz C3.
0 0 C3

Problem 4 Provethatthedeterminansatisfieghefollowing properties:

- -

1. det(d,b,0) = det(g,é',c'z') = det(¢, a, b), i.e., whenrotating therows, the determinantioesnot change.

(@
2. det(d, 5,&) =— det(l_;, d, @), i.e.,whenswapping two rows, thedeterminanthangesigns.
3. det()\@, b, &) = det(a@, \b, &) = det(@, b, A\é) = Adet(a, b, &), where) is ascalar

@

4. det(d + ('1",5,6’) = det(a, I;,é') + det(d",l;,é').

Problem 5 Concludefrom theabove progertiesthatthegeterminantjoesnot changewhena multiple of onerow is
addedto anotherrow. In symbols,det(a@, b,¢) = det(a, b + Ad, ¢). Usethis fact, togethemwith Problem3, to find a
quickerway of calculatingthedeterminantn Probleml. (Hint: useaform of Gaussiarelimination).

Homewor k Problems (due Tuesday 10/5)

13.1#12,16,40;13.2#30,32, 34 (seeExampleb, p. 828);13.3#58,61,62;



